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Introduction

Statement summarizing the proceedings of

the Toronto meeting

by J. BARTELS

(Presented at the final plenary session of the

International Union of Geodesy

and Geophysics, September 14, 1957)

The geomagnetic field is only partly due to permanent mag-
netism af rocks near the surface. The greater part is caused by
electric currents near the Earth’s core, slowly changing in the

course of the years; and there is also a small, but highly variable

part due to electric currents flowing high in the atmosphere.
These fields are not only of interest in themselves, but they also

provide information on many other geophysical and even solar

phenomena, and they were all covered by papers presented at

our regular meetings as well as in two symposia held during
the Assembly. One af these. arranged by Sir Edward Bullard,
was on palaeomagnetism and secular variation: \Vhen volcanic

rocks are formed the lava cools down in the Earth’s magnetic
field and the rocks acquire a magnetization which can be pre—

served through hundreds of millions of years; sediments may

also have such fossil magnetization which is now intensely stu—

died as hearing on polar wandering and continental drift. An-

other symposium, arrangcd by Dr. Kaplan, discussed aeronomy,

a name proposed by Sydney Chapman, our former Union Pre-

sident for the science of those regions of the upper atmosphere
where dissociation and ionisation are important. This is a lively
and fast advancing subject: aurora, air-glow, meteors, iono-

sphere, chemical eomposition, were discussed. Ever since 100

years ago, Sabine, from magnetic observations made here at
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Toronto, discovered the influence of the sunspot-cycle on mag—
netic disturbances, new aeronomieal results on solar influences
have been found, with new highlights added by research with
rockets. More can be expected from the IGY and the satellites.

A visit to the Toronto magnetic station, now at Agincourt, gave
an impression of the leading part which our Canadian colleagues
of the Dominion Obsen'a’tory are playing in such instrumental

developments as the Airborne Magnetometer and the Nuclear
Proton-Procession Magnetometer.

A Committee has been formed to organize a new \Vorld Mag-
netic Survey.

The Geomagnetieian has one foot 2000 miles deep in the Earth,
and his aeronomic foot 80 miles high up in the ionosphere. This

may seem an uncomfortable position, but our Association has

again proved to be as healthy and productive as one might wish.
The Officers of the Association elected for the next period are:

President: Prof. J. Kaplan (USA)
Vice-Presidents: Dr. A. G. Kalashnikov (USSR)

Mr. V. Lam‘s-en (Denmark)

Secretary and Director of

the Central Bureau: Rev. J. 0. Cardz'ls (Spain)
Members: Prof. J. Bartels (Germany)

Prof. T. Nagata (Japan)
Prof. M. Nicolet (Belgium)
Dr. J. M. Rayner (Australia)
Dr. 0. Schneider (Argentina)
Prof. E. Thellier (France)



Part I

Agenda and Minutes

Final agenda for the meeting

The following agenda is based on the provisional programme

issued August 1, 1957, but will include all later modifications

and amendments. The agenda given under the heading A will

comprise
Plenary sessions of the Association

Group meetings devoted mainly to geomagnetism
Joint meetings with the Association of Meteorology“)

whereas separate agendas will be given under the headings B

and C for the two symposia arranged in connection with the

General Assembly, namely:

B A Symposium on Secular Variation and Palaeomagnetism,
arranged by Sir Edward Bullard on behalf of the IAGA Com—

mittee on Secular Variation and Palaeomagnetism.

C A Symposium on Aeronomy, arranged by Professor J. Kaplan
in his capacity of Chairman of the IAGA Committee on the

High Atmosphere.

A

Tuesday, 3rd September

1930: IAGA. opening session (Minutes see p. 13).
Introductory remarks by the President, Prof.J. Bartels.

Secretary’s report.
Nomination of Temporary Committees for the To—

ronto meeting.
Special Committees for the next three—year period.
Symposia to be arranged under the auspices of the

IAGA.

6. National reports.

we

wwr

*) Now the Association of Meteorology and Atmospheric Physics.
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PART I. 7 AGENDA AND MINUTES

Wednesday, 4th September
IAGA, plenary session (Minutes see p. 15).
1. National reports (cont.).

IAGA. plenary session (Minutes see p. 17).
. Report of Committee No 6 (Lunar Variations).

2. Communications on lunar variations.
3. Communications on recent cosmic ray studies and

their relationship to the geomagnetic field.
4. \Vorld magnetic survey.

Friday, 6th September
Joint meeting with the Association of Meteorology
(Minutes see p. 20).
Atmospheric Electricity.

Saturday, 7th September
IAGA, plenary session (Minutes see 1). 21).
1. Election of Executive Committee for the next three-

year period.
2. Nomination of Chairmen of Special Committees.
3. Establishment of a Special Committee on the History

of Geomagnetism and Aeronomy.

Monday, 9th September

IAGA, group meeting, geomagnetism (Minutes see p, 23).
1. Report of Committee No 8 (Magnetic Instruments).
2. Communications on magnetic instruments.

IAGA, group meeting. geomagnetism (Minutes see p. 24).
1. Report of Committee No 5 (Magnetic Charts).
2. Communications on magnetic charts.

Tuesday, 10th September
Joint meeting with the Association of Meteorology
(Minutes see p. 25)‘
Atmospheric Ozone and Problems of the Upper Atmo—

sphere.

IAGA, group meeting. geomagnetism (Minutes see p. 26).
1. Report of Committee No 9 (Characterization).
2. Communications on magnetic storms.

IAGA, group meeting, geomagnetism (Minutes see p. 27).
1. Report of Committee No 1 (Observatories).
2. Report of Committee No 7 (Comparisons).
3. \Vorld magnetic survey (cont).
4. Communications on magnetic storms (cont).
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Wednesday, 11th September

9‘00: IAGA, group meeting, geomagnetism (Minutes see p. 28).
1. Communications on special geomagnetic problems.
2. Report of Committee No 10 (Rapid Variations and

Earth Currents).
3. Communications 011 rapid variations and earth cur—

rents.

Thursday, 12th September

141‘00: IAGA, plenary session (Minutes see p. 29).
1. Nomination of members of Special Committees.

2. Report of the Committee on Finances.

3. Budget.
4. Communications on special geomagnetic problems

(cont).

Friday, 13th September

14"00: IAGA, plenary session (Minutes see p. 31).
1. Resolutions.

2. Closure of Assembly.

B

Symposium on Secular Variation and Palaeomagnetism

Arranged by Sir Edward Ballard on behalf of the IAGA Com—

mittee on Secular Variation and Palaeomagnetism.

Thursday, 5th September

9‘00: 1. E. C. Ballard: Introductory remarks.

2. ’1‘. Naguta: Report on secular variation and palaeo-

magnetism (presented by the Chairman).
3. Y. D. Kalinin: Method of forecasting secular geomag—

netic variations.

4 E Thellier and 0. lecIIier: Researches on the intensity
of the earth’s magnetic field in the past.

. A. Chm-gay: A physical interpretation of the central

quadrupole.
(i. A. (It) Mendoza-u Dias: A convective system in the

mantle between the N\V of Africa and the Azores

(presented by the Chairman).
R. F. King: The difficulties in using quaternary varved

Sediments for palaeoniagnetic studies of the secular

variation.

8. K. M. Creer: The procedure of magnetic cleaning.

\l
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PART I. — AGENDA AND MINUTES

Friday, 6th September
A. G. Kalashni1mu_ M. A. Grabousky, G. B. Petroua:
Some results of investigating magnetic properties of
rocks and geological bodies.
M. G. Rutten: Palaeomagnetic research at the State

University of Utrecht.
J. A. Clegg.‘ Some recent palaeomagnetic results from

Europe and from India.
E. Irving and R. Green: Movement of the pole relative
to Australia since the Proterozoic.

). S.K.Runcorn, K. M. Crccr, E. Irving, R. Green & A.E.M.
Nairn: Palaeomagnetic results from five continents.
P. M.DuBois: Palacomagnetism and geological corre—

latien.

IV. S. Jardelzlcy: Polar wandering, shifting of the
earth’s axis and dipole variations.
F. Frb‘lich: Zum Problem der inversen Gesteinsmag—
netisierung.
E. R. Denlsch, P. IV. Salmsrabndhe & C. Radaln‘ishna—

Inurfy: Palaeomagnetism of the Deccan Traps.
B. M. Yanovslcy: Palacomagnctism of some sedimen-

tary rocks in the USSR.
B. M. Yanovsky: Some peculiar magnetic properties of

titanomagnetitcs on negative anomalies.

D. W. Allen and E. C. Ballard: Origin of the secular
variation.

F. J. Lewes: The eddy model of the secular variation.
A. Herzenberg: Geomagnetic dynamos (presented by
Dr. Lowes).
P. H. Roberts: Propagation of induced fields through
the core.

S. K. Runcorn: Theory of the secular variation.
G. Barta: Ideas concerning the causes of the secular
variation of the geomagnetic field.

C

Symposium on Aeronomy
Arranged by Prof. J. Kaplan in his capacity of Chairman of

the IAGA Committee on the High Atmosphere.

Monday, 9th September
WOO: 1. J. Kaplan: Introduction.

2. Chemical composition of the upper atmosphere.
(a) M. Nicolet and P. Mange: Distribution of chemical

elements, atomic and molecular.
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(b) J. ‘V. Townsend, Jr. and E. B. Meadows: Atmo»

spheric composition.
(c) M. ZeliIcoff: Artificial modification of the high

atmosphere.

Physical properties of the upper atmosphere.
3.1 Temperature.

(a) F. S. Johnson: Temperatures in the high
atmosphere.

3.2 Density.
(a) T. A. Chubb: Determination of atmospheric

densities from absorption of solar radiation.

(1)) H. E. LaGow: The arctic upper atmosphere.

Physical properties of the upper atmosphere (cont).
1.1 Electron and ion densities.

(a) C. Y. Johnson: Results obtained with rocket-

borne ion spectrometers.
(b) J. Carl Seddon.‘ The ionosphere.
(e) H. K. Kallmann: A new model of the atmo—

sphere and ionosphere.
(d) M. Nicolet: Ultraviolet radiation and X—rays

from the sun in relation to the ionospheric
layers.

(e) V. M. Driatsky: Ionosphere in the region near

the pole.

1.2 The exosphere.

(a) H. K. Paetzold: On the qualities of the exo—

sphere.
(b) L. R. 0. Storey: Protons outside the earth’s

atmosphere.
(6) K. Magda: Some theoretical investigations on

the study of the high and outer atmosphere.

Solar—terrestrial relationships.

(a) 1V. 0. Roberts: Transient solar phenomena as

observed by solar observatories.

(b) John W. Evans: Solar activity.
(c) A. H. Shapley and R. 1V. Knecht: Ionospherie ef-

fects associated with the February 23, 1956 solar-

cosmic ray event.

(d) A. Ehmert: The solar-cosmic ray event of Febru—

ary 23, 1956 and its ionospheric influence.

Satellites.

(a) H. E. Newell, Jr..' Preparations for the scientific

research with the IGY artificial satellites.
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Tuesday, 10th September
14”00: 1, Phenomena of the upper atmosphere.

1.1 Meteors.

(a) G. S. Hawkins, F. Coolt~ and R. E. McCrosIccy:
Meteors and the upper atmosphere.

(b) P. M. Millman: Meteors as observed by radar.

1.2 Aurora.

(a) C. T. Elvey: The vertical distribution of the

hydrogen lines in the auroral spectrum.
(1)) D. 31. 1111111011: Recent work at the University

of Saskatchewan on auroral and night sky
spectra.

(c) T. R. Kaiser: Relationships between auroral
ionization and magnetic disturbance.

(d) S. Jlalsusliita: Some studies of the high at—

mosphere in auroral latitudes.

(e) N. J. Oliver: Noctilucent clouds and zodiacal

light.
(f) V. I. Kl‘uxsozrslcy: Results of investigations of

airglow and aurorae in the USSR.

(g) A. E. Veller: Hydrogen emission in the au-

roral spectrum.
(11) A. I. Lebcdinsky: Instrumental equipment for

auroral research during the IGY.

(i) C. lV. Gal‘tlcin: The shapes of certain auroral

forms.

(j) F. D. McDonald: Direct detection of low ener—

gy radiation in the auroral zone.

Tuesday, 10th September
2000: 1. Satellites (cent).

(a) J. Allen Hg/nclc and F. L. lVlzippIe: The IGY sa—

tellite tracking program as a source of upper

atmospheric data.

2. Physical properties of the upper atmosphere (cont).
2.1 \Vinds.

(a) N. C. Gersmz: The general circulation of the

high atmosphere.
(b) J. F. Bedinger: Sodium twilight experiments

and wind measurements.

(0) D. F. Martyn: \Vinds and turbulence.

Wednesday, 11th September
9“00: 1. Phenomena of the upper atmosphere (cont).

1.1 Airglow.
(a) M. Hurulmta: Airglow observations.

(1)) F. Roach: Excitation patterns in the airglow.
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(c) J. E. Blamont: Twilight sodium effects.

((1) A. V. Jones: Oxygen and calcium in twilight,

(e) V. I. Krassauslcy: Nature of emissions of the

upper atmosphere.
(f) R. Tousey.‘ Night airglow from rockets.

(g) E. R. Manring: Sodium night sky experiments.
(11) J. W'. Chamberlain: Interpretation of the twi—

light airglow.
(i) H. K. Paetzold: Two new speetrophotometers

for airglow observations.

(j) J. E. Knpperz'un, Jr. : Extreme ultraviolet ra—

diation in the night sky.
(k) H. B. Pettit: Night airglow at 5577 A.

(l) I. S. ShIcIouslry: Elementary processes in the

upper atmosphere and their activity in emis—

sions.

Wednesday, 11th September

14100: 1. Laboratory and theoretical studies relating to the

upper atmosphere.
(a) O. Oldenbcrg: General.

(1)) XV. H. Bennett: Stormertron.

(c) R. ll’. Niehallx: Transition probabilities.
(d) S. J. Smith, D. S. Burch and L. M. Branseomb: Ex—

perimental photodetachment cross section and

ionospheric detachment rate for 0;.

(e) S. Chapman: Extended solar corona and heating
of the upper atmosphere.

(f) A. Dalgarna: Diffusion coefficient in the F-layer.
(g) T. Obayashi: Geomagnetic pulsations and the

earth’s outer atmosphere.

Thursday, 12th September

9'00: 1. Solar-terrestrial relationships (cent).

(a) H. Friedman: Xa'ay emission from the active sun.

(1)) V. A. Petulchon: 0n neutron eruptions in the sun

as sources of geomagnetic disturbances and au—

rorae.

(c) B. lV. Currie.- Auroral characteristics as revealed

by magnetic. ionosondc and radar observations.

(d) 1V. Diemingel': Drifting sporadic—E clouds.
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List of Delegates attending the Toronlo meeting

The following list gives the names of Delegates who attended

the Toronto meeting of the Association of Geomagnetism and

Aeronomy.

Name Country Name Country

Adkins, C. J. Great Britain Coulomb, J. France
Afshar, H. K. Iran Cox, Allan USA
Agarwal, R. India Creer, K. M. Great Britain
Allen. D. W. Canada Cumming, C. Canada
Aono, Y. Japan Currie, B. W. Canada
Arsic, L. Yugoslavia Dalgarno, A. USA
Balavadze, B. USSR Dawson, E. Canada
Balsley, J. R. USA Deirmendjian, D. USA
Bancroft, A. M. Canada Dcnce, M. Canada
Bartels, J. Germany Denson, M. E. USA
Barth, C. A. USA Derus, R. A. USA
Bartman, F. L. USA Deutsch, E. R. Canada
Beck, A. E. Great Britain Dickinson, T. M. USA
Bedinger, J. F. USA Dieminger, W. Germany
Belmont, A. D. USA Dinger, J. E. ’SA
Bennett, W. USA Doell, R. R. USA
Benson, W. E. USA Donorto, M. Ireland
Berkner, L. V. USA Drouilhet, P. R. USA
Bernard, E. A. Canada Drummond, A. J. Great Britain
Blake, F. G. USA DuBois, P. M. Canada
Blamont, J. E. France Elimert, A. Germany
Bobrovnikoff, N. T. USA Elvey, C. T. USA
Broggi, J. A. Peru Engle, E. G. USA
Brooks, Charles F. USA Evans, John W. USA
Brooks, Edward M. USA Ewing, W. M. USA
Bucher, Walter H. USA Fedinski, V. USSR
Baklmikashvili, A. V. USSR Ferguson, H. B. USA
Bullard, Sir Edward Great Britain Finch, H. F. Great Britain
Bullerwell, W. Great Britain Fitzgerald, D. R. USA
Burke-Gail'ney, M. W. Canada Forsyth, P. A. Canada
Bushey, A. H. USA Frenkiel, F. N. USA
Byers, H. R. USA Friedman, H. USA
Byrnes, B. C. USA Gaizauskas, V. Canada
Cagniard, L. P. E. France Gallet, Roger M. USA
Cardus, J. 0. Spain Gainsherg, H. E. USA
Chamberlain, J. W. USA Gartlein, C. W. USA
Chapman, S. Great Britain Georgii, H. W. Germany
Chargoy, A. Mexico Gerson, t‘. C. USA
Chernosky, E. J. USA Ghosh, S. N. India
Christie, R. L. Canada Giorgi. M. Italy
Chubh. T. A. lUSA Gjellestad, Guro Norway
Clark, J. F. USA Goguel, J. France
Clegg. J. A. Great Britain Graf, Anton Germany
Collett, L. S. Canada Graham, John W. USA
Constantinescu, L. Roumania Greenherg, M. USA
Cook, F. ,USA Grenet, G. [France
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Name Country Name
i

Country

l

Griffiths, R. ,FUSA Leith, T. H. . USA

Grossling, B. F. ‘USA Lewes, F. J. Great Britain

Groth, \V. Germany McLeod, K. C. Canada

Hannaford, W. L. Canada McNamara, A. G. Canada

Hansen, “K H. USA McNisll, A. G.
‘ USA

Harang. L. Norway Madill, R. Glenn 1 Canada

Hartz, T. R. ‘Canada Maeda, K. lJaDan
Hasegawa, M. Japan Mange, P. ;USA
Haurwitz. 13. 1USA Manring. E. R. ‘USA

Heezen, B. C. lUSA Maple. E. IUSA
Hernandez, R. iArgentina Martyn, D. F. Australia

Hess, H. H. iUSA Massip, S. Cuba

Hines. C. O. Canada Matsusllita, S. Japan
H011, M. M.

‘
. : Mayaud, P. N. France

Hood, P. J. .Great Britain Meek, J. H.
‘ Canada

Hougllion, Henry G. ‘USA Miatecll. G.J. 1USA

Hougllton. J. T. Great Britain Milllnan. Peter M. Canada

Howe. H. H. USA Miyake, Y. Japan

Howell, L. G. USA Morelli, Carlo Italy

Hoylnlan, C. W. USA Morris, Fred ‘USA

Hugllson. J. T. Canada MOUSllf. A. K.
‘
Canada

Hunten, D. M. Canada Moller, F. Germany
Hutellison, R. D. Canada Naugle. J. E. USA

Jacobs. J. A. Canada Neihurger. M. USA

Jacobs, \V. C. USA Nelson. J. H. USA

Jaeger, J. C. Australia Nowell, H. E. USA

Jakahashi, J. USA Nicholls, R. W. Canada

.Tardetzkx’. W. S. Nicolet, M. Belgium

Jarman, C. Great Britain Nikolsky, A. USSR

Johnson, C. . Canada Nordberg. W. USA

Johnson, F. S. USA Obayashi, T. Japan

Jones, A. V. USA O’Brien, P. N. S. Great Britain

Joyce, J. \V. USA Odishaw. Hugh .USA

Kaiser, T. R. Great Britain Olczak, T. Poland

Kalinin, Y. D. iUSSR Oldenberg, 0. USA

Kallman, H. K. USA Oldham, C. H. G. USA

Kane, R. w. ‘USA Oliver, N. J. USA

Kaplan, J. USA Onhauser, A. A. Canada

Karoli. A. R. USA Onllauser, Helen Canada

Kato, Y. Japan Ozima, M. Japan
Katz, S. USA Paetzold. H. K. Germany

Kellogg, \v. W. USA Patton, B. J. . USA

King, II. F. Great Britain Pearse, C. A. lUSA

Knapp, D. G. USA Peoples.. USA

Koenigst‘eld, L. Belgium Peters, A. . USA

Kollar, F. ‘Canada Petrie, W. L. USA

Koneek, M. Czechoslovakia Pettit. H. B. USA

Kl akevik, J. H. ‘USA Pratap, R. Canada

Krassovsky, V. I. ‘USSR Queney, P. France

Kunetz, G. lFrance Ramanatllan, K. R. India

Kupperian, J. E. USA Ramos Dominguez, A. Spain

LaGow, H. E. USA Rasool, S. I. Pakistan

Larocllclle, A. Canada Rayner, J. M. Australia

Lallrsen, V. .Denmark Reid. G. C. Canada

Lebedinsky, A. I. lUSSR Ringwood. A. E. ‘USA
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Name Country Name Country

Roach, F. . USA Smith-Rose, R. L. Great Britain

Roberts, E. 13. USA Slam, I. C. Canada
Roberts, P. H. } Great Britain Storey, L. R. O. ‘ Canada

Roberts, W. 0. ‘USA Straten, F. W. van
‘

USA

Rochester, M. G. 1 USA Stroud, W. G. USA

Rodriguez-Navarro ‘ Tatom, John USA
y Fuentes, J. t Spain Thellier, E. ‘Franee

Romafia, A. Spain Thcllier, 0. tFrauce
Rose, D. C.

‘

Canada Thompson, S. 0. ‘USA
Ross, J. E. R. Canada Thorpe, J. R. Great Britain

Ross, W. E. Canada Touart, C. N. USA
Roy, J. 3 Canada Touscy. R. USA
Runcorn. S. K. Great Britain Tozer, D. C. iGreat Britain

Ruska, W. E. A.
‘

USA Troitskaya, V. A. USSR
Rotten, M. G. ‘ Holland Tskhakaya, A. USSR

Ruttenberg. S. 1 USA Uffen, R. J. Canada
St. Amand, P. l USA Ursin-Smith, R. USA

Schonstedt, E. 0. USA Vajk, R. i USA

Schwendinger, W. USA \‘eldkamp, J. ‘ Holland

Seddon, J. Carl USA Vestine. E. H. ; USA

Selzer, E. France Voogt, A. H. de 1 Holland

Serson, P. 1-]. Canada Walton, G. F. Great Britain
Sestoft, Ingolf Denmark Warga, Mary ,

USA

Shapley, A. H. USA Weelden, A. van
‘

Holland

Shell. C. C. 1 China Whipple, F. L. USA

Sheppard, P. A.
‘

Great Britain Whitham, K. Canada

Sherhurne, R. K. EUSA Wormell, T. W. Great Britain
Shimazu, Y. 1 Japan Woodbridge. Dav. D. USA

Shneiderov, A. J.
‘

USA Worden, S. P. USA
Singer, S. F. USA Wright. Sir Charles Canada

Slichter, L. B. USA Yanovsky, B. M.
‘
USSR

Slutz. R. J. USA Yudine, M. USSR

Smellie. D. W. Canada Zelikoff, M. USA
Smith, Stephen J. ; USA Zorilla, C. M. ‘Mexieo
Smith. Waldo E. 5 USA
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Minutes of the meeting

Minutes of the Meeting on Tuesday, Sept. 3

Opening Session

The meeting was opened at 14“30 by the President, Prof. J.

Bartels, in the Cody Hall of the School of Nursing, University of

Toronto.

In his introductory remarks the President greeted the Dele—

gates to the Toronto Assembly, where for the first time the

Association met under the new name, International Association

of Geomagnetism and Aeronomy. Prof. Burtels quoted the defini—

tion, which Prof. Chapman has recently given to the new word

aeronomy, and noted with satisfaction that it had been possible
to arrange an extensive symposium 011 Acronomy in connection

with the Toronto meeting.

The President mentioned some of the scientists who had been

active in the geophysical disciplines with which the Association

is concerned, and who have passed away since the Rome meeting
1954. Among them was Dr. J. A. Fleming, who has contributed in

an outstanding way to the development of the science of geo—

magnetism.

The Secretary presented his report on the activities of the

Association in general and on those of the Central Bureau in

particular. He regretted to have to report an undue delay in the

publication of the Rome transactions. After a few explanatory
remarks by the President the report was approved by the

meeting (see Appendix 1, p. 32).

The following Temporary Committees were appointed for the

Toronto meeting:

Committee 011 Nomination:

Prof. Cllapmtm, Convener

Prof. Veldlcamp
Dr. Joyce
Dr. Maedu

Dr. Carrie

Father C(u‘rlz'ls

Dr. Lebedinsky

Committee on Resolutions:

Prof. leelll'er, Convenor

Dr. Nelson

Mrs. Troitskaya
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Committee on Finances:

Dr. Koenigsfeld, Convenor

Capt. Roberts

Dr. Kata

The meeting then went on to discuss the continuation or dis—
continuation of the Special Committees of the Association. The

following decisions were made:

Committee No 1 (Observatories) to be continued.

Committee No 2 (Aurora and Airglow) to be continued.

Committee No 3 (High Atmosphere) to be continued under the
name: Committee on Aeronomy.

Committee No 4 (Secular Variation and Palaeomagnetism) to
be continued.

Committee No 5 (Magnetic Charts) to he continued under the
name: Committee 011 \Vorld Magnetic Survey and Magnetic
Charts.

Committee No 6 (Lunar Variations) to be continued.

Following a proposal by Prof. Chapman and the President it
was decided that the Association of Meteorology should be asked
whether they would like to have the Committee retransferred
into a Joint Committee of the two Associations.

Committee No 7 (Comparisons) to he continued.

Committee No 8 (Instruments) to be continued.

Committee No 9 (Characterization) to be continued.

Committee No 10 (Rapid Variations and Earth Currents) to he
continued.

A proposal by Prof. Puslllcau that there be established a Special
Committee on the history of the science of geomagnetism will be
discussed later during the Assembly.

The two IAGA/IGY Committees, the one on Geomagnetism and
the one on Aurora, shall be continued.

It was decided that pending the approval of the Association of

Meteorology the two Joint Committees 011 the Upper Atmosphere
and on Atmospheric Electricity respectively shall be continued.

The following were appointed IAGA representatives in the
Joint Commissions on Ionosphere and on Solar and Terrestrial

Relationships:

Ionosphere:
Prof. Chapman
Dr. Maeda

Prof. Bates

Prof. Nz'colet
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Solar and Terrestrial Relationships:
Prof. Bartels

Dr. Denisse

Dr. Vestine

A recommendation by the British National Committee con—

cerning a speedy publication of the Transactions of General

Assemblies was fully supported by the meeting.

\Vith reference to a Union report on the study of radioactivity
within the frame of the IUGG, it was decided that the attention

of the Union should be drawn to the interest of the IAGA in this

subject.

The Assembly approved a suggestion by the IAGA Executive

Committee that the following symposia he planned for the

coming years:

(1) A symposium on pulsations and rapid variations in geo—

magnetism and earth currents (1959)
(this symposium has already been fixed).

(2) A symposium on polar wandering (1960).

(3) A symposium on the regular variation and distribution of

the geomagnetic field and cosmic rays (with IUPAP) (1960).

(4) A symposium on earth storms in geomagnetism, aurora,

ionosphere and cosmic rays (with URSI. IUPAP and IAU)
(1961).

A question by Dr. Selzer as to what magnetic data should be

given in Ursigrams was referred to the Committees 9 and 10.

Dr. Knapp wondered why new observatories were requested
to provide C—characters for the period of the IGY.

Prof. Bartels presented the National Report of Germany with

special regard to the direct recording of the variation vector and

to comparative records made at a fairly dense net of magnetic
stations.

Minutes of the Meeting on Wednesday Morning, Sept. 4

Plenary Session

The meeting was opened at 9‘00 by the President. National

reports were called for and presented as follows:

Canada by Dr. Madill (geomagnetism)
Dr. Forsytll (aeronomy)
Dr. Jones (spectroscopic auroral and airglow

research).
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In connection with his report Dr. Madill extended an invitation
to Delegates who might wish to pay a visit to the Agincourt
observatory sometime during the Assembly.

USA. by Capt. Roberts (geomagnetism)
Dr. News]! (upper air research by means of rockets).

Dr. McNish gave a few details of a new technique by which the

magnetic field in a coil can be measured with an accuracy of
about 10‘“. The method will be further discussed in the meeting
devoted to magnetic instruments.

U.S.S.R. by Mrs. Troitslraya.
Referring to a question by Dr. NEweII, Prof. Nilcolslt‘y estimated

the second auroral zone for which he has found evidence to be at
about 78° geomagnetic latitude. About 25 standard magnetic ob-
servatories are now in operation in the U.S.S.R.

France by Prof. Thellier.
In his report Prof. Thellier drew attention to a considerable

number af dissertations on geophysical topics, which had been

published in France during recent years, but of which only a

limited number at" copies had been printed. Those specially
interested might, however, be able to obtain copies upon request.

In connection with the French report the President made some

general remarks concerning the use at direct current for electric

railways. He suggested that the Association might pass a resolu—
tion urging upon railway companies and others not to use direct
current for the operation of electric railways.

In reply to a question by Dr. Newell, Prof. Thellier confirmed
that a limited rocket programme will be carried out by France

during the IGY.

Japan by Prof. Hasegawa.

Belgium by Dr. Koenigsfeld.

Spain by Dr. Rodriguez-Namu‘z‘o.
Great Britain by Dr. Finch.

Denmark by Dr. Laursen.

Australia by Dr. Rayner.

Although the number of Australian operated magnetic obser—
vatories shows a most remarkable increase during recent years,
Dr. Rayner regretted that it had not been possible to maintain the

observatory 011 Heard Island.

India by Prof. Rumanathan.

Discussing the distribution of magnetic observatories in India
the importance of the re—establishment of the Debra Dun ob-

servatory was emphasized. The Resolutions Committee was
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charged with the preparation of an appropriate resolution in

the matter (see Part VI, Resolution No 3).

Ireland by Dr. Doporto.

Iran by Dr. Afsluu'.
The President drew attention to the Peruvian report which

had just been received and stressed in particular the importance
of the computing of hourly values for Huancayo, which compu—

ting has now been completed also for the years from 1948 on-

wards.

Minutes of the Meeting on Wednesday Afternoon, Sept. 4

Plenary Session

The meeting was opened at 14h15 by the President, who at once

called on Prof. Chapman, Chairman of Committee No 6 (Lunar
Variations) to give the report of his Committee.

The report was discussed by Dr. McNish and Capt. Roberts

and by the President who made some general remarks on the

attraction of lunar studies.

Dr. S. Matsushita then presented his communication “Lunar

effects on the equatorial Es”, which communication was discus-

sed by Dr. McNish and the President.

Prof. Runcom presented his communication on “Recent cosmic

ray studies and their relationship to the geomagnetic field”. This

communication was to illustrate a proposal by the British Natio-

nal Committee, asking the Association to note the discrepancy
between geomagnetic data resulting from recent cosmic ray

studies and that based on surface measurements, and to organize
a new magnetic survey to investigate this discrepancy.

The speaker first introduced Dr. D. C. Rose who gave a state-

ment concerning the observed position of the equatorial mini-

mum of cosmic ray intensity. There is a considerable longitudinal
difference between what might be called the cosmic ray equator
and the geomagnetic equator.

Prof. Rnncorn continued by saying that cosmic ray evidence

seems to indicate that the external part of the magnetic field is

considerably greater than should be expected from available

surface observations. A new magnetic survey would be needed

to investigate this problem.
The paper was first discussed by Capt. Roberts, Prof. Chapman

and the President who drew attention to the decision which had

been made the day before and by which the IAGA Committee on

Magnetic Charts had been transformed into a Committee on

\Vorld Magnetic Survey and Magnetic Charts.

Dr. McNish doubted that a magnetic survey would he of real

use for the solution of the problem under discussion; he would
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prefer an intensification of the cosmic ray studies. Dr. Knapp
made the following statement:

“We should all welcome any means of improving the accuracy
of our knowledge of the field distribution. Two relevant points
are these: The Koror observatory, intended to fall approximately
on the magnetic equator, was successfully located very exactly
on it. Secondly, a new world survey, to be a substantial improve—
ment on the present knowledge, must greatly expand the coverage
of arctic and antarctic regions, since the polar gaps are the chief
source of uncertainty in the existing world surveys and harmonic

analyses.”
Father Mayaud: “On a trouvé que, pour ordonner et rendre

compte des résultats d’activité magne’tique, il etait nécessaire de

substituer au champ géomagnétique — qui ne représente que le

champ a l’infini fl un champ intermédiaire entre ce champ et le

champ au sol.

Le champ choisi, a savoir le champ a 5000 km d’altitude tel

qu’il peut étre déduit de l’aualyse de Vestine, n’a aucune signi—
fication en lui—méme ; son seul intéret est de jouer cc role inter<
médiaire entre deux champs dont l’un, purement théorique, nc

peut représenter adéquatement les phe’noménes, et l’autre 7

champ au sol ~ ne peut certaincment pas commander ces phéno«
Inénes puisque les corpuscules n’en subissent a aucun moment

l’influence.

ll est possible que ce champ intermédiaire permette d’ordonner
lui-méme les phénoménes relatifs aux rayons cosmiques comme

i1 ordonne mieux les phénoménes d’activité magnétiques.”
Dr. T. R. Kaiser: “It is possible that some information concern-

ing both the magnetic field and the electron density at great
distances from the earth may be available from studies of radio
echoes from the moon. One observes a rotation of the plane of

polarization of the wave which is proportional to the line integral
of HLn along the propagation path. HL is the longitudinal com—

ponent of the field and n is the electron density. The major part
of this rotation occurs in the ionosphere, however it would be

worth investigating whether a suitably arranged experiment
would make possible the separation of the small extra iono«

spheric component.”
Dr. K. thi/fham .' “I agree with the suggestion that a new \Vorld

magnetic survey, particularly covering ocean areas is desirable.
However I do not think that. with at least one vector airborne

magnetometer capable of doing such work, the real difficulties
are widely understood. These arise primarily from errors in geo-
graphical position which associated with the local magnetic
gradients constitute the largest source of error of airborne ob—

servations as plotted on charts; the errors arising from magnetic
disturbance are generally less important and in any case approxi—
mate corrections for such disturbance can readily be made. This
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means that with continuous magnetic profiles in those elements

the selection of appropriate values at suitable points for a spher-
ical harmonic analysis becomes difficult. In other words expan—

sions to a finite degree (n=6 say) with world-wide coverage may

still leave a great deal of “so-called” non—potential terms, and

the presence at" these will in turn affect the accuracy of separation
of lower degree terms into interior and exterior parts. It might be

better if the latter is one of the main purposes of such a survey,

to consider the selection of data only from areas where the local

gradients are small. This in turn would increase the computa-
tional difficulties.

The limited experience the Dominion Observatory Group has

over ocean areas suggests that this difficulty is still the greatest

practical one, but of course local gradients do not in the average

cause Such a large uncertainty as over continental areas.”

In answer to Dr. Runcom: “The sources of error in measuring
three components of the earth’s field from a moving aircraft are

common to all airborne magnetometers known to us. Equipment
does exist which can measure the field components inside a mov—

ing aircraft under suitable conditions of flight to the accuracy

you mention (ten to twenty gammas). Because of the magnetic
field of the aircraft and its changes, and because of errors due

to magnetic disturbance and errors in geographical position, in

the case of the Dominion Observatory three component magneto-
meter the probable error of an instantaneous airborne observa—

tion as plotted 011 a chart is presently about 100 gammas.”
Dl‘. Knapp drew attention to the chapter on magnetic airborne

survey in the U.S.A. National Report.
Prof. Runcorn would estimate at 100 gammas the accuracy that

would be needed for the suggested magnetic survey.

Following a suggestion by the President it was decided to

appoint at once the members or some of the members of the

IAGA Committee No 5 (World Magnetic Survey and Magnetic
Charts). The delegations from the countries most directly inter—

ested were requested to suggest candidates for membership and

the following were finally appointed:

Prof. Pushlcov U.S.S.R.

Dr. Iuanou U.S.S.R.

Dr. Byrnes U.S.A.

Dr. Nelson U.S.A.

Dr. Maple U.S.A.

Dr. Serson Canada

Dr. Rose Canada

Dr. Rayner Australia

Dr. Finch Great Britain

Prof. Runcarn Great Britain
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Dr. Selzer France

Dr. Meyer Germany
Dr. Maeda Japan
Dr. Koenz‘gsfeld Belgium

Minutes of the Meeting on Friday Morning, Sept. 6

Joint meeting with the Association of Meteorology”?
(Arranged by the Joint Committee on Atmospheric Electricity,

IAGA and IAM)

Atmospheric Electricity
The meeting was presided over by Dr. L. Koenigsfeld, the

Chairman of the Joint Committee, who opened the discussion

by a few introductory remarks, emphasizing the importance of
the continuance of the Committee as a coordinating body for
the furtherance of studies in atmospheric electricity. A coordina-
tion of efforts within this domain would be of particular signi—
ficance during the International Geophysical Year.

In continuation of the Chairman’s remarks a resolution con—

cerning atmospheric electric research during the IGY was sub-
mitted and approved by the meeting. The resolution was later
endorsed by a plenary session of the IAGA (see Part VI, Reso-
lution No 17).

Communications were then presented as follows:

H. Norinder: Results obtained recently regarding the mechanism
of lightning discharges.

Ross Gunn: The non—equilibrium electrification of rain—drops by
the association of charged cloud droplets (presented by title).

A. Kimpam and H. Islzl'lcawa: Lightning mechanisms and radia—
tion of atmospherics (presented by the Chairman).

D. R. Fitzgerald and H. R. Byers: Aircraft observations of con—

vective cloud electrification.

T. W. Wormell: Splashing of rain and atmospheric electricity
observations in disturbed weather.

N. Kitagawu: Field-changes due to lightning discharges and their

discharge mechanisms (presented by the Chairman).
The following papers were presented by title:

R. H. IVoessner, IV. E. Cobb and Ross Gunu: Simultaneous
measurements of the positive and negative light i011 con»

ductiyities to 20 kilometers.

*) Now the Association of Meteorology and Atmospheric Physics.
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L. de Miguel Gonzales Miranda: Appareil compteur automatique
d‘ions.

L. dc Miguel Gonzales Miranda: Ionisation Année 1954.

R. Jliihleisen: Electric fields below tlnlndcrclouds.

A. Grigoriu: Méthode pour éliminer l’int‘luence non-controlahle

due '21 l’inertie de l’égalisateur dc potentiel dans les mesures

du champ electriqne terrestre.

A. Grigorin, G. Gizu'gea et H. luanouiei: Deux phases dans l’éva—

poration ionique des gouttcs d’eau.

A. Grigoriu: L’origine de la composante universelle (Mauchly)
du champ électrique terrestre par ciel Clair.

A. Grigoriu: L’origine de l’électrification negative permanente de

121 surface (In globe.

P. N. Tuerslcoy: L’etat élcctrique de l’atmosphere par rapport au

mélange turbulent.

Minutes of the Meeting on Saturday Morning, Sept. '7

Plenary Session

The meeting was opened at 9'10 by the President, who called

upon Prof. S. Chapman, Chairman of the Nominations Committee

to present the Committee’s list of candidates for the posts as

Officers of the Association and Members of the Executive Com-

mittee. The candidates were unanimously elected as suggested,
and the Executive Committee for the period 1957-1960 will be

constituted as follows:

President: Prof. J. Kaplan
Vice«Presidents: Prof. A. G. Kalashnikov

Mr. V. Laursen

Secretary and Director of

the Central Bureau: Father J. O. Cartlz’zs

Members: Prof. J. Bartels

Prof. T. Nagata
Prof. M. Nicolet

Dr. J. M. Rayner
Dr. 0. Schneider

Prof. E. Thellier

Acting upon a suggestion by the Executive Committee that

there should be appointed an Assistant Editor for the Trans—

actions of the General Assemblies, the Nominations Committee

suggested Dr. T. R. Kaiser as Assistant Editor for the Toronto

Transactions. This suggestion was unanimously accepted by the

meeting.
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Prof. Chapman went on to present the list of candidates for
the posts as Chairmen of the Special Committees of the Associa-
tion. The list was accepted by the meeting without modifications
and the following Chairmen appointed:

Committee No 1 (Observatories): Capt. E. B. Roberts
- - 2 (Aurora and Airglow) : Prof. C. T. Eluey
- - 3 (Aeronomy): Prof. M. Nicolet
- — 4 (Sec. Var. and Palaeo-

magn.): Prof. T. Nugata
~ — 5 (World )Iagn. Survey

and Magn. Charts): Dr. E. H. Vestine
— - 6 (Lunar Variations): Prof. S. Chapman
— - 7 (Comparisons): Mr. V. Laursen
— - 8 (Instruments) : Dr. J. H. Nelson
- — 9 (Characterization) : Prof. J. Bartels
- — 10 (Rapid Var. and Earth

Currents) : Father A. Romafid

Prof. J. Keriinen was reappointed as Honorary Chairman of

Committee No 5.

In accordance with an agreement with the Association of Mete—

orology the Association of Geomagnetism and Aeronomy is to

name a candidate for the chairmanship of the Joint Committee
on Atmospheric Electricity. Following a suggestion by the Nomi—
nation Committee Dr. L. Koenl’gsfeld was unanimously ap-
pointed.

It. was further suggested that Prof. H. Norinder be appointed
Honorary Chairman of the Joint Committee on Atmospheric
Electricity. This suggestion will be submitted to the Association
of Meteorology for approval.

The meeting went on to a discussion of the proposal made by
Prof. PushIrou, that there should be established a Special Com-

mittee on the history of the science of geomagnetism. The opinions
of the speakers were rather divided but the final vote gave to

hand that there was a great majority in favour of the proposal.
and it was therefore decided to establish Committee No 11, Com-
mittee on the History of Geomagnetism and Aeronomy. To serve

on the Committee the following were appointed:

Prof. N. Pushlcov, Chairman

Capt. E. B. Roberts

Prof. L. Cagniard
Dr. L. Koenigsfeld
Dr. S. Matsushita
Mrs. Rose

Prof. Pushicov’s proposal conceming the institution of an As-
sociation medal was deferred to the next General Assembly.
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Minutes of the Meeting on Monday Morning, Sept. 9

Geomagnetism Group

The meeting was called to order at 900 by the Vice—President

Dr. J. .11. Rayner.
Dr. Nelson, Chairman of Committee No. 8 (Magnetic Instru—

ments) presented the report of the Committee which report gave

rise to an extensive discussion 011 instrumental problems.
Mrs. Troitslcaya stated that a nuclear precession magnetometer

was installed in the non-magnetic ship “Zarya”. She further drew

attention to the installation of a differential magnetograph on

the Kola Peninsula.

In reply to a question by Prof. Thellier Mr. Kane from the

“Varian” Company stated that different types of precession mag-

netometers were now available. An observatory equipment, giv-
ing an accuracy of about 0,05 gamma, could probably be obtained

for abt. $17500. The different types were all designed formeasure-

ment of the total intensity.
After additional remarks by Dr. Maple, Dr. Selzer, Prof. Bar-

tels and Dr. Serson, Dr. Nelson gave a few details concerning a

newly designed cathode tube magnetometer. The accuracy of the

instrument has so far been influenced by a considerable drift.

Mrs. Troitslcaya and Dr. Maeda gave additional information on

recent magnetic installations in USSR and in Japan, and Dr.

Whitham continued by giving a description of the air-borne mag—

netometer developed at the Dominion Observatory, Canada. He

mentioned that a description of the instrument had been pre-

pared, of which copies might be obtained upon application to

himself or to Dr. Serson.

Details of the equipment and its use were discussed by Dr.

Selzer, Dr. Nelson and Dr. Wllitham.

The paper by H. Schmidt: “Eine Anlage zur Registrierung firt—

licher geomagnetischer Feldstarkedifferenzen” was presented by
title with reference to the distributed summary, and then Prof.

G. Grenet was called upon to present his note “Sur les enregi-
strements des variations rapides a Tamanrasset”. The note was

commented upon by Dr. W'hz'tlzam.

Dr. Serson presented a note by himself and by Dr. Hannaford
on “A proton nuclear precessional magnetometer” which note

was followed by Dr. Nelson’s “Proposal for using the nuclear

precession magnetometer for measuring the components H

and Z”.

Commenting upon Dr. Nelson’s proposal Prof. Yanouslcy stated

that methods for measurements of the three components of the

magnetic field and of the gyromagnetic ratio 7 have been worked

out at the Leningrad University and at the Leningrad Institute of

Metrology. The method for measurement of Z and H is based

on a compensation of the components by means of Helmholtz
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coils. The determination of the gyromagnetic ratio is carried out

by means of paramagnetic resonance field measurements in
several Helmholtz coils. The parameters of these coils are deter-
mined from their geometrical dimensions.

Further comments were made by Capt. Roberts, Dr. WhitIzam
and Dr. Knapp.

Dr. McNiin gave an account of the work of the National Bureau
of Standards on redetermining the precession rate of the proton.
The procedure described was discussed by Dr. Selzer, Dr. Cher-

Iioslcy and Dr. lVIiitham.
There followed a report by Dr. Nelson on the first records

from the differential magnetograph at College, Alaska. The

equipment is measuring the difference between simultaneous
variations at the central station and at a satellite station; during
a storm of intensity 800—900 7 the variations may differ as much
as 40 y.

Dr. Chernosky gave a few details of the so—called “Variable—
Area Magnetograph” and stated in reply to a question by Capt.
Roberts that for the time being only a recording of the time
variation is aimed at without paying regard to the absolute value
of the magnetic field.

Minutes of the Meeting on Monday Afternoon, Sept. 9

Geomagnetism Group
The meeting was opened at 14200 by the acting Chairman. Dr.

E. H. Vestine, who called on Dr. R. G. Madill, Chairman of the
Committee on Magnetic Charts, to present the report of his
Committee.

The report gave rise to some discussion, in which Dr. Vestinc,
Capt. Roberts, Dr. Finch, Prof. Cagniard and Prof. Bartels- took

part. Dr. Madill pointed out that magnetic maps should be con—

structed by people who know the country, and that in Canada a

purely graphical method was used for the drawing of isomag-
netic lines on maps, Dr. Howe stated that the basic purpose of an

ordinary magnetic chart is to estimate values at points at which
no observations have been made. Usually, sharp curvatures to
Show anomalies would only mislead in interpolations, so that it
is better to smooth the lines considerably. Anomalies can then
be shown (1) by special maps, (2) by plotting anomalous values
on the maps which show the smoothed lines.

The next item on the agenda was a general discussion on the
\Vorld Magnetic Survey. but this discussion was postponed until
Dr. Kalinin who had not yet arrived in Toronto would be able to

participate. Also the presentation of the report by Dr. M. .1].
[Hanan on the “Sea magnetic survey on board the non-magnetic
ship “Zarya”” was postponed until Dr. Kalz'm'n’s arrival.
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A connnunication by Prof. Slaucitajs 011 “Some problems in

antarctic geomagnetism” was presented by title, and so was a

note by Dr. Constantinescn: “Distribution norlnale du champ geo—
magnétique en Roumanie pour l’époque 1955.0”.

A note by E. Lahaye, L. Koenigsfeltl, Devuyst and E. Hoge on

“La nouvelle carte magnetique de Belgique” was presented by
Dr. Kocnigxfeld. The chart is based on about 700 stations in Bel—

glam.
Prof. Bartels presented the text of a resolution concerning the

detrimental effect caused in the recording of magnetic varia—

tions by the use of direct current for electric railways. He reque-

sted that this resolution, which in a general way recolnmends the

use of alternating current for the operation of electric railways,
should be passed by the Association and later submitted to the

Union for adoption.
Prof. Thellier and Prof. Cagniard were not in favour of such

a resolution. which they considered rather ineffective. It might
even weaken the effect of other more concrete recommendations

Inade by the Association.

The principle of adopting a resolution as the one suggested
was put to a vote. 22 voted for, 2 against, and the proposal was

referred to the Resolutions Committee (see Part VI, Resolution

No 1).

Minutes of the Meeting on Tuesday Manning, Sept. 10

Joint meeting with the Association of Meteorology*)

(Arranged by the Joint Committee on the Upper Atmosphere.

IAGA and 1AM)

Atmospheric Ozone and Problems of the Upper Atmosphere

The meeting was presided by Prof. K. R. Ramanathan, who in

his opening remarks reviewed recent progress in ozone research

work and stressed the importance of systematic ozone observa—

tions during the International Geophysical Year.

The following communications were presented:

F. N. Frenkiel: On vertical ozone profiles in the troposphere.

H. K. Paetzold: Atmospheric circulation and variation of the

vertical ozone distribution.

G. F. lValton: Secondary scattering.

R. N. KuIIt'arni and K. R. Ramanathan.‘ A report on some recent

measurements of atmospheric ozone in Kaslnnir (Lat. 34°N)
(presented by the Chairman).

*) Now the Association of Meteorology and Atmospheric Physics.
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H. L'. Dittsch.‘ Routine measurements of the vertical distribution
of atmospheric ozone by the Umkehr method and their eva—

luation with the help of a high speed electronic computer.
H. K. Puctzold and H, Zschr'irner: Measurements of the total ozone

amount and its analysis.
A. IV. Brewer: Ozone and water vapour in the upper atmosphere.
A. Halim: Variations in atmospheric ozone with 111eteorological

conditions at Quetta (presented by S. I. Rasool).
A. J. Schneiderau: Thermonuelear explosions and the ammo-

sphere.

Minutes of the Meeting on Tuesday Morning, Sept. 10

Geomagnetism Group
The meeting was opened at mm), with Prof. J. Veldlcamp in

the chair.

Prof. J. Bartels in his capacity of Chairman of the Committee
on Characterization presented the report of the Committee. In
connection with the report he suggested two resolutions, one

bearing on the provision of Q—indiees during the IGY, and on the
derivation of a current measure of the intensity of the equatorial
ring current, the other requesting the provision by USSR obser-
tories of K—indiees for years prior to 1955.

The report gave rise to some discussion during which Dr.

Knapp asked why the derivation of C—figures could not be dis-
continued. Prof. Coulomb was not in favour of a discontinuation
of C. and Dr. Selzer suggested that equatorial stations might be
asked to supply C and not K. Prof. Bartels expressed the opinion
that the Committee might be willing to drop the C—figure, but
for the time being he would not suggest a change of the current
scheme.

The two resolutions were adopted provisionally and referred
to the Resolutions Committee (see Part VI, Resolutions No 4
and 5).

Prof. S. F. Singer then presented his communication on mag—
netic storms. which communication was followed by a lively dis—
cussion.

In reply to a question by Dr. Selzer, Prof. Singer lnentioned
that a bay preceding an so may be due to faster particles which
reach the earth before the sc starts.

Dr. Mch'sh pointed out that in \Vatheroo sc’s were generally
not preceded by a bay. and Dr. Finch drew attention to the fact
that seine sc’s were not followed by a storm.

Prof. Bartels underlined that there might be great storms
which were not really world—wide. He would think it preferable
to distinguish between nascent storms and mature storms. It
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might be of interest to study not only storms with a sudden com—

mencement, but also storms with a sudden end.

Also Prof. Tllellier and Prof. Grenet took part in the discussion.

The presentation of a paper by Dr. N. P. Benkoua on “Current

systems of magnetic storms” was deferred to a later meeting, and

there now followed a discussion on Prof. Nikolslcy’s communi-

cation: “Geographical distribution of magnetic disturbances in

the arctic region near the pole”, which communication was pre—

sented by Prof. Bartels.

The paper was commented upon by Prof. Singer, Prof. Thel-

Iier, Father Mayaud, Father Cardl'zs, Dr. McNish, who felt that

Prof. Nikolslcy’s ideas might very well be consistent with other

conceptions of the same subject, and Dr. Vestine, who drew

attention to Dr. Stagg’s paper on magnetic disturbance in relation

to geomagnetic latitude.

Dr. Kato then presented the paper by himself and by Dr.

lVatanabe: “Studies on geomagnetic and cosmic ray storms in

relation to geomagnetic pulsations”.
Owing to shortage of time the presentation of the remaining

papers on the agenda:
T. Obayashz’ and J. A. Jacobs: “Sudden commencements of

magnetic storms and atmosperic dynamo—action”,
R. Pralap.‘ “The effect of solar flares on the geomagnetic field”.

were deferred to the afternoon meeting.

Minutes of the Meeting on Tuesday Afternoon, Sept. 10

Geomagnetism Group

The meeting was called to order at 14100 by the President with

Father J. 0. Cardl'ls acting as Secretary.
In the absence of Prof. Lahaye, Chairman of the Committee

on Observatories, Prof. Burlels presented the report of the Com—

mittee. He emphasized in particular the importance of the two

volumes: “Description dcs Observatoires Géomagnétiques".which
have been prepared by the Committee and published with the

support of the Royal Meteorological Institute of Belgium.
The meeting was in favour of a proposal made by the Com-

mittee, that these descriptions should be printed in an appro—

priate form, and that if possible the Secretariat of the Associa—

tion should arrange for regular publication of amendments which

should keep the descriptions up to date. The President regretted
that Prof. Lahaye had decided to resign from the chairmanship
of the Committee, and expressed on behalf of the Association his

deep appreciation of the most valuable work which the Com—

mittee had performed under his leadership.
Then the report of Committee No. 7, Committee on Compari—

sons, was presented by the Chairman, Mr. V. Laursen. It is re-
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gretted in the report that during the period under review the

programme of international comparisons has been somewhat
hampered by other urgent activities in connection with the pre—
parations for the International Geophysical Year, but the Com-
mittee is now prepared to intensify the work, and all observa—
tories which might wish to participate in the programme are

requested to notify the Committee.
Prof. Thellz'er raised the question whether it might not already

now be possible to base international comparisons on the proton
precession instruments. The President drew attention to some

uncertainties that still remained in the corrections to he applied
to measurements made with these instruments. He hoped, how-
ever, that the Instrument Committee would follow attentively the
development of the new equipment and keep the Association
informed of progress made.

In reply to a question by Father Cartlz’ls )Ir. Laursen stated
that the Danish BMZ—magnetometer could not be considered an

adequate instrument for international comparisons of standard
values of the vertical force.

The meeting went on to discuss a resolution concerning the

implementation of a world magnetic survey including in parti—
cular intensified magnetic observations over the oceans. The

suggested text was referred to the Resolutions Committee, and it
was decided that the final resolution should be submitted to the
Union for adoption (see Part VI, Resolution No 2)‘

D1: Obayaslzi presented the communication by Obayashz' and
Jacobs: “Sudden commencements of magnetic storms and atmo-

spheric dynamo—action”.
Finally Dr. R. Pratap presented his paper on “The effect of

solar flares on the geomagnetic fielt ”.

Minutes of the Meeting on Wednesday Morning, Sept. 11

Geomagnetism Group
The meeting was opened at 900 by the President. Father

J. 0. Cardl'ls acted as Secretary.
Communications on special geomagnetic problems were pre—

sented as follows:

G. Fanselau: "Potentialberechnungen und geomagnetisches Nor—
malfelt ”, presented by title.

Juan Sancho de San Roman: “Comparaison entre les variations
moyennes diurnes et annuelles du champ magnétique ter-
restre, enregistrées clans les divers observatoires ibériques”,
presented by Dr. Rodriguez-Navarro.

L. Koenigsfeld: “Sur la variation séculaire dc la déclinaison en

Belgique pendant une période de '50 ans”, presented by the
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author and discussed by Prof. Bartels, Prof. Cagniard and

Dr. Howe.

J. J. Boonzaaier and L. Slaucitajs: “Proposal concerning the

establishment of a magnetic station on Tristan da Cunha”.

The proposal was referred to the Resolutions Committee (see
Part VI, Resolution No 8).

H. F. Finch: “The Hartland magnetic observatory”, presented by
the author and discussed by Prof. Bartels, Prof. Grenet and

Capt. Roberts.

The following papers were presented by title:

1V. Kl‘zeminslci: “Establishment of the net of secular variation

stations in Poland”.

S. Pawlowslvz': “Variations dc la composaute horizontale en Po-

logne”.

S. Pawlowslci: “Variations (les éléments lnagnctiques £1 Swider”.

0. N. Sipahioglu: “La plus ancienne determination de déeli—

naison magnétique faite par les Turcs”.

Father Remand, Chairman of Committee No 10 (on Rapid
Variations and Earth Currents) presented the report of his Com-

mittee. The report was commented upon by Dr. Knapp, Prof.

Grenet and Prof. Bartels.

In connection with the report Father J. 0. CaI'dL'ls presented
his note: “Quelques résultats statistiques des données envoyées
mensuellement au Comité No 10.”

Then Mrs. V. Troitslcaya presented her communication on

“Short period pulsations of the earth’s electromagnetic field”

which communication was discussed by Dr. Knapp, Prof. Grenet,
Dr. Scluvencll'ngcr, Dr. Kato and Dr. Selzer.

Dr. A. V. Buklmikashvili presented the paper by himself and

by V. V. Kebuladze: “Investigations of the nature of earth re—

gional currents and their relation to geology from obselwations

in Georgia.” Comments by Dr. Vestine and Dr. Lewes.

The following papers by Louis (16 Miguel Gonzales Miranda

were presented by Dr. Rodriguez~Nauarro:
“Courants telluriques. Année 1950 et suivantes”.

“Sauts brusques dans les courants telluriques et leur relation

avec les impulsions brusques (lu champ magnetique terrestre".

“Orages dans les eourants telluriques.”

Minutes of the Meeting on Thursday Afternoon, Sept. 12

Plenary Session

The meeting was opened at 14‘00 by the President and pro—
ceeded at once to the first point on the agenda, the nomination

of members of Special Committees. Tentative lists of member—
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ship had been prepared for the different Committees, mainly
based on suggestions lnade by the Chairmen already appointed
The lists proposed were adopted by the meeting with some few

amendments.

On behalf of the Committee on Finances Dr. Kocnigsfeld pre—
sented the report of the Committee, expressing approval of the
accounts for the financial period January 1, 1954 to December 31,
1956, as prepared by the Secretary (see p. 37).

A tentative budget for the period Jan. 1, 1957 to Dec. 31, 1959,
was submitted in the form in which it had been prepared by the
Executive Committee (se p. 38). The President regretted that in

consequence of the general economy which had been practised in

the administration of the Association, and which had resulted in

a fairly large balance at the end of the expired financial period,
the Finance Committee of the Union had found it appropriate to

reduce drastically the animal contribution from Union funds for

the next three-year period.

Communications were then presented as follows:

Dr. M. M. luanov: “Sea magnetic survey on board the non-

magnetic ship “Zarya”.” The communication was presented by
Mrs. V. Troitslcaya and the President expressed the congratula-
tion of the Association on the construction and the putting in

operation of this non—magnetic vessel, by which the USSR autho—
rities had given a most important contribution to the planned
magnetic survey of the oceans (see Part VI, Resolution No 7).

Dr. N. P. Benkoua: “Current systems of magnetic storms”.
This communication also was presented by Mrs. TI‘oitslcaya. Dr.

Jlatsushita took part in the discussion.

Dr. H. 1Viese’s paper: “Erdmagnetische Erforsehung von Zo-

nen erhohtcr elektrischer Leitféihigkeit im Untergrund (Tiefen—
tellurik)

”

was presented by title.

Prof. G. Grenet presented a paper by G. Grenet and R. Will:

“Remarques sur les amplitudes de certaines perturbations mag—

nétiques pulsatoires”. Dr. Constantinescu, Dr. Hannaford and Dr.

Seizer discussed details of the communication.

A paper by Dr. 0. N. Sipahioglu: “Sur l’intervalle de temps
entre l’activité solaire et les perturbations géomagnétiques” was

presented by title.

Dr. C. S. lVI'ight reported on “Rapid registration of small mag—
netic variations at subaudio frequenees.” Discussion by Dr.

Chm'noslry and Dr. Selzer.

In continuation of the communications Dr. Knapp showed

magnetograms from the US magnetic station in Koror which

station is situated practically on the magnetic equator.
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Minutes af the Meeting on Friday Afternoon, Sept. 13

Plenary Session

The meeting was opened at 14900 by the President.

The resolutions which during the General Assembly had been

adopted in principle were submitted for final approval in the

form recommended by the Resolutions Committee. All the reso—

lutions were passed in the suggested form or with only slight
modifications. The resolution regarding the derivation of Q—
indices during the International Geophysical Year gave rise to

some discussion in which Dr. McNish, Dr. Rayner, Capt. Roberts,

Dr. Howe and the President took part. -It was the general opinion
of the meeting that the provision of Q»indices as recommended

in the resolution was highly desirable for the purposes of the

IGY, and the hope was expressed, that all the observatories con-

cerned would provide such indices, although under no formal

obligation to do so.

Before closing the meeting the President expressed the thanks

of the Association to those who had contributed to the success

of the Toronto Assembly: to the Canadian authorities who had

provided the most excellent frame for the meeting by placing
the facilities of the School of Nursing at the disposal of the Asso—

ciation, to Prof. Kaplan and Sir Edward Ballard who had ar-

ranged the successful symposia on Aeronomy and Palaeomag—
netism respectively, and to those delegates who had served on

the Temporary Committees on Finances, Nomination and Resolu—

tions and who had all accomplished a most arduous and impor-
tant task.

The retiring Secretary expressed a few words of personal
thanks to all the colleagues with whom he had been in contact

during his six years of service in the Association, and with whom

he had always met the most sincere and encouraging willingness
to friendly cooperation.

The President then declared the General Assembly closed.
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Appendices to the minutes

APPENDIX 1

Report of the Secretary and Director of the

Central Bureau for the period 1954~1957

General

\Vithin the domain of our Association the three years between
the Home Assembly 1954 and the present Assembly were cha—
racterized by the rapidly increasing activities in connection with
the preparations for the International Geophysical Year and by
the final opening, a couple of months ago, of this unique inter-
national undertaking.

Since the liquidation of the International Polar Year 1932~33
a small stock of magnetic instruments (variometers and recor—

ders of the la Cour type) have been at the disposal of the Asso-
ciation. Part of these instruments have been lent out to Norway,
Sweden, Nigeria and Chile, where they will be in operation
during the IGY.

At a meeting in Paris, April 1956, of the Executive Committee
and the Council of the Union, and later in the same year when
the CSAGI met in Barcelona, it was emphasized that the Unions
and Associations directly involved in the IGY operations should
be prepared to take over a part of the responsibility for the best
and most efficient utilization of the immense amount of observa-
tional data that would result from the IGY, In order to meet
this requirement the Executive Committee of the IAGA decided
to establish two special IGY Committees, namely:

an IAGA/IGY Committee on Geomagnetism,
under the chairmanship of Prof. J. Coulomb, and

an IAGA/IGY Committee on Aurora
under the chainnanship of Prof. C. T. Elvey.

At the Barcelona meeting of the CSAGI it was also recommen-

ded that the IAGA Committee No 10 (on Rapid Variations and
Earth Currents) should be convened early in 1957 in order to
establish before the IGY a uniform scheme for the classification
of rapid variations in geomagnetism and earth currents. The
Executive Committee approved, that part of the money which
had been earmarked in the budget for IGY—purposes could be
used to defray the expenses in connection with such a meeting,
and thanks to a special effort on the part of the General Secretary
of the Union a UNESCO—grant was obtained for the same pur—
pose, so that not only the members of the Committee, but also
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a few additional experts could be invited to participate in the

meeting, which took place in Copenhagen in April 1957.

Also the activity of other IAGA Committees has been influenced

by the approaching Geophysical Year, as will be seen from

the reports of the individual Committees. It can be mentioned

here that in pursuance of a resolution adopted by the CSAGI at

its Brussels meeting 1955, the Committee on Observatories has

implemented a world—wide inquiry in order to establish a cata—

logue of all IGY magnetic stations with detailed information as

to instrumental equipment and availability of data. The outcome

of this inquiry has been published by the Committee.

Publications

The undue delay in the publication of the filial Transactions

of the Rome meeting has rightly been criticized. The responsi—

bility for this delay rests entirely with the Secretary, who from

the beginning of the practical preparations for the International

Geophysical Year has seriously underestimated the amount of

official duties which was to be imposed upon him in this con—

nection. A desperate effort was made to have the Transactions

ready for distribution before the opening of the Toronto meeting,
and although it ultimately proved impossible to realize this

intention, the printing has been advanced so far that the issue

of the volume is now a question of a few weeks.

In the meantime the Rome resolutions and the lists of members

of the Special Committees have been published in the IUGG

News Letter No 10. 1955, while the scientific communications

presented at the two Symposia of the Rome meeting have been

published in the “Annales de Géophysique” and distributed in

the form of reprints as

IAGA Bulletin 15 a,

Communications on the Earth’s Core,

IAGA Bulletin 15]),
Communications on Problems in the Physics of

the High Atmosphere.

In the series of IAGA Bulletins 12, Geomagnetic Indices, the

following volumes have been published during the period under

review:

Bull. 12 h, Geomagnetic Indices K and C, 1953

Bull. 12 i, Geomagnetic lndices K and C, 1954

Bull. 12 j, Geomagnetic lndices K and C, 1955

These Bulletins have been prepared for printing by Prof. J.

Bartels, Father A. Ramafzd and Prof. J. Valli/camp and printed in

Holland under the supervision of Prof. Veldlvamp.
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Thanks to the efforts of Prof. E. Lahaye, Chairman of the
IAGA Committee 011 Observatories, and with the generous sup—
port of the Royal Meteorological Institute of Belgium. the Obser—

vatory Committee has been able to publish two valuable volumes

containing descriptions of magnetic observatories with detailed
information as to their equipment and activities.

The report of the Copenhagen meeting 011 rapid variations has
been prepared by Father A. Remand as Chairman of Committee
No 10, and has been published in No 4 of the IUGG Chronicle

(July 1957).

Finances.

At the Reine meeting the Association approved the following
budget for the period January 1, 1954, through December 31,1956:

ESTIMATED RECEIPTS ESTIMATED PAYMENTS
S $

Cash on hand 1/1 1954 10,130 Management expenses 1,200
From Union for period 1/1 Brussels Transactions (ex-

1954 to 31/121956 (C 900 penses 1/1 1954 to As—
a year) ...................... 7,560 sembly) . 1,200

—— Reine Transactions 3,500
Total ........................... 23,690 Preparation for Rome (1/1

54 to Assembly) .......... 1,500
Preparation for 1957 meet-

ing .......................... 300

Magnetic activity indices . 2,000
Magnetic intercomparisons 1,000
Lunar studies (including

$1,000 expended since
1/1 54) ...................... 2,000

International Geophysical
Year (meetings and in-

struments)

Estimated payments ...... 21,200 Total
........................... 21,200

Estimated balance
31/12 1956 .................. 2,490

Actual receipts and payments for the period are listed in the

appended statement of accounts. This statement is a summary
statement based on two detailed and audited part—statements, one

for the Copenhagen sub-account and one for the \Vashington
sub-account of the Association. The two audited part-statements
will be submitted to the special Finance Committee appointed
for the Toronto Assembly.

As will be seen from the statement the UNESCO-Subventions
received during the period has made it possible to maintain the
two Permanent Services of the Association, that of Geomagnetic
Indices and that on Intereomparisons, practically without direct
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financial support from Association funds. It should be borne in

mind, however, that the national Institutions concerned with

these Services, namely the Meteorological Institute at De Bilt

and the Geophysical Institute at Gettingen, both for Geomagnetic
Indices, and the Meteorological Institute at Charlottenlund for

Intercomparisons, have borne a considerable part of the actual

costs by placing scientific and technical personnel as well as

bureau and observatory facilities at the disposal of the Services

in question.

Further remarks to the accounts are as follows:

1. When the sum received from the Union is smaller than had

been anticipated in the budget, in spite of the fact that it has

become possible to raise the annual contribution consider—

ably over the foreseen minimum of £ 900, it is due to the fact

that the Union contribution for 1956 could not be transferred

to the Association until after the 3lst December 1956.

2. Owing to the delay in the printing of the Rome Transactions

it was not possible to have the printing costs included in the

statement as here presented. Nor could the costs involved in

the publication of IAGA Bulletin 15b (Symposium on the

High Atmosphere) be defrayed until after the 1st January
1957.

3. Only half of the sum set aside in the budget for lunar studies

could be used up before the end of the financial period.

4. Against the balance per December 31, 1956, should be entered

as a firm commitment the sum allocated by the Executive

Committee of the Association for the arrangement of a meet—

ing early in 1957 of the IAGA Committee on Rapid Variations

and Earth Currents. Thanks to a UNESCO-Subvention of

$2,400 the original alloeation to this Symposium, 5% 4,000,
could be reduced to $ 1,600.

The facts referred to in the above remarks 1——4 will be re—

flected, of course, in the budget for the next financial period.
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APPENDIX 2

Statement of accounts and Budget

International Association of Geomagnefism and Aeronomy

Summary statement of accounts from Isl January 1954

through 31“ December 1956

RECEIPTS $ $

Balance 31st December 1953

Dan. ace. (D. cr. 55120.08) .............................. 7988.50

US. ace.
...................................................... 8132.09

7.727 15120.59
Allocation from the Union

Dan. acc. (D. er. 4331027) .............................. 6276.84

Grants-in—aid from UNESCO

For Home Assembly, Dan. aec. (D. er. 2371.66) 343.72

For Perm. Services, Dan. aec. (D. cr. 31020.68) 4496.62

_, 7. 4840.34
Interests:

Dan. \ings acc. (D. r 5483.40) 794.70

US. savings acc ......................
. 707.88

>77. 1502.58
Sale of publications:

Dan. ace. (D. cr. 1226.32) ................................ 177.73

U.S. ace.
...................................................... 68,15

7 245.88
From IATME Committee No 11 (Equatorial Obser—

Vations)

Balance of 1951—1953 subvention

Dan. ace. (D, or. 105.90) 15.35

Adjustment .02

Total rcceipts 29001.60

The above statement is summarizing the two sub-accounts of the Asso-
ciation: the Danish sub-account prepared by the Secretary of the Associa-
tion and the U.S. sub—account prepared by Dr. J. W. Joyce, The two sub-
aeeounts have been audited by B. Hoff-Jess n, Chict‘ Accountant of the
Danish Meteorological Institute. In the sunnn all receipts and payments
in Danish crowns have been converted to dollars, using as rate of
exchange 1 U.S. dollar to 6,90 Danish crowns. (Please note that in the
corresponding summary for the financial period 1st January 1951 to 31st
December 1053 — Transactions of the Home Meeting, 1). 61 , the rate of
exchange 1 U.S. dollar to 6.8880 Danish crowns has been ustd. so that the
Danish balance on December 31, 1953. 55120.68 Danish crow] . has been
entered as dollars 8001.71 as against dollars 7906.50 in the present state~
ment.

Charlottenlund, 6th April. 1957

V. LAUR SEN

Secretary, IA GA
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PAYMENTS

Subvention from Association funds to

Permanent Services, Dan. ace. (D. er. 357.95)

Lunar studies, Dan. acc. (D. er. 0930.30) ..........

Publications:

Brussels Transactions, U.S. ace. ........

Symposia, Dan. ace. (D. er. 2805.33)

Bulletin No 12 g, U.S. ace. ....................

Management expenses:

Dan. ace. (Dan. cr. 5000.97) .......

U.S. arc .....

Instrumental programme:

Dan. ace. (D. er. 4114.32) ..............................

Rome Assembly 1954:

Dan. Ace. (D. er. 7087.70) ..............................

Preparations for Toronto Assembly 1957

Dan. ace. (D. or. 254.00) ..

UNESCO grants—in-aid for Permanent Servtees

Dan. ace. (D. er. 31020.68) .............................

Miscellaneous:

Dan. ace. (D. cr. 20.00) ..................................

Total payments

Balance 3151 December 1956

Dan. ace. (D. er. 81035.72) .....

U.S. ace.

Total

Report of Finance Committee

51.88

1005.20

1112.00

400.57

84.00

724.78

314.35

11744.31

7397.77

37

1057.14

1002.57

1039.13

590.28

1027.20

30.81

4490.62

3.77

9859.52

19142.08

29001.00

The Finance Committee has examined the financial report of

the Association of Geomagnetism and Aeronomy, presented by
Dr. V. Laursen. The Finance Committee approves this report
without reservation, and compliments Dr. Laul‘sen for his excel-

lent serviees as Secretary of the Association. It is proposed to the

Assembly that this report be accepted with thanks.

Toronto, 12th September, 1957.

L. Koenz’gsfeld E. B. Roberts Y. Kato
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Approved budget for the International Association of

Geomagnetism and Aeronomy for the period 1st January 1957

to 313i December 1959

ESTIMATED RECEIPTS ESTIMATED PAYMENTS
S 8

Balance 1/1 1957 ............ 19,000 Management expenses ..... 1,200
From Union for the period Rome Transactions incl.

1/1 1956 to 31/12 1959: Bull 15b ......... . 5,500
1/1 1956‘31/12 Toronto Assembly . 500
1950 .............. 3 3,000 Toronto Transaction 7,000
1/1 1957;31/12 Copenhagen Symposi 1,600
1959 (5 500 a Magnetic indices . 2,000
year) 7,000 Comparisons 1,000

Lunar Studies ..... . 2,000
Total . 26,000 Rapid variations ( ommi -

Estimate 0 24,300 tee 10) .............. ., 1,000
~— 1959 Symposium 2,500

Estimated balance ——

31/12 1959 .................. 1,700 Total ........................... 24,300

APPENDIX 3

Proposals

I

Proposals by the British National Committee

The Subcommittee on Geomagnetism of the British National
Committee proposes:

(1) that the attention of the International Association should
be drawn to the delay in publication of the report of the

proceedings of the Rome General Assembly, and that it
be a recommendation that proceedings should be pub—
lished within one year of the General Assembly to which

they refer and should contain reports on the main admini-
strative decisions taken. national reports, accounts of dis-

cussions and scientific meetings, and a list of delegates.
(2) that the Association should be asked to note the discre—

pancy between geomagnetic data resulting from recent

cosmic ray studies and that based on surface measure-

ments, and to organise a new magnetic survey to investi-

gate this discrepancy.

II

Proposals by Prof. N. Puslllrou, Director, Institute of Terre-
strial Magnetism, Moscow:

(1) 011 a world magnetic survey

It seems to me that it would be useful if the Association

applied to all maritime nations and first and foremost to
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(3)

(4)
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USA and Great Britain, inviting them to follow the ex—

ample of the USSR and to build just one more non-mag-

netic ship for the carrying out of magnetic surveys over

the oceans.

0n the institution of an Association medal

It seems to me that it would be useful to institute an Asso-

ciation medal which should be bestowed upon an indivi—

dual scientist or a group of scientists for outstanding work

in the domain of geomagnetism and aeronomy.

The assignment of the medal could take place every three

years through a special committee appointed by the Asso-

ciation. The presentation of the medal could take place at

the General Assemblies of the Association.

In Toronto a committee might be appointed which should

be charged with the preparation of the regulations for the

Association medal and rules for its assignment.

0n the study of the history of the geomagnetic science

\Ve do not pay sufficient attention to the study of the

history of the geomagnetic science. I do not know one

paper in which the development of the geomagnetic
science during the last century, after the appearance of

Gauss’s papers, has been treated. The Association should

in every way encourage an effort to the effect that a

history of the geomagnetic science be prepared.
I think it would be useful to appoint a special committee

on the history of the geomagnetic science, which com—

mittee should be charged with the preparation of a hi-

storical outline of the development of the geomagnetic
science during the 19th and 20th centuries. In the prepara—

tion of such an outline the cooperation of the National

Committees of the Association in as many countries as

possible should be invited.

0n the collection of data concerning negative magnetic
anomalies

Negative magnetic anomalies (anomalies with reverse

polarity) present an outstanding interest. However, the

geographical distribution of the negative anomalies over

the globe still remains unexplored.
It seems to me that it would be useful if the Association

passed a resolution to the effect that all the National Com—

mittees 0f the Association should provide Committee No 4

(011 Secular Variation and Palaeomagnetism) with data

concerning negative anomalies in their respective coun-

tries, in order that the Committee might prepare a chart

showing the distribution over the world of the negative
anomalies.
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APPENDIX 4

Meetings of the Executive Committee

First meeting

The Executive Committee of the Association met on the 2nd

September at 1000 to discuss the items of the following agenda:

(1) Suggestions concerning membership of Temporary Com—
mittees for the Toronto meeting

(2) Suggestions concerning the continuation or discontinua-
tion of Special Committees of the IAGA.

(3) Suggestions concerning the continuation or discontinua-
tion of Joint Committees with the Association of Meteoro—

logy.
(4) Suggestions concerning the IAGA representation in the

(a) Joint Commission on the Ionosphere.
(1)) Joint Commission on Solar and Terrestrial Relation»

ships.
(5) Symposia
(6) Publication

(7) Radioactivity
(8) IGY

(9) Aeronomy
(10) Association medal

The following members of the Executive Committee were

present: Prof. Bartels, Prof. Chapman, Prof. Coulomb and Mr.
Laursen.

(1) It was decided to submit to the General Assembly the

following suggestions concerning membership of the three Tem-

porary Committees to be appointed for the Toronto meeting.

(a) Committee on Nomination:
Prof, Chapman
Prof. Veldkamp
Dr. Joyce
Dr. Maeda
Dr. Currie

Rev. Cardus

Dr. Lebedinsky

(b) Committee on Resolutions:

Prof. leellz'er
Dr. Nelson

Mrs. Troitslcaya

(e) Committee 011 Finances:
Dr. Koenigsfeld
Capt. Roberts

Dr. Kato
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(2) The Executive Committee will suggest to the General

Assembly that the twelve existing Committees of the IAGA be

continued with the following modification of names:

(a) that the name of Committee No 3, Committee on High
Atmosphere, be changed into “Committee on Aero-

nomy”.

(b) that the name of Committee No 5, Committee on ‘Mag—
netie Charts, be changed into “Committee on \Vorld

Magnetic Survey and Magnetic Charts”.

The Executive Committee has studied a proposal which has

recently been received from Prof. Pushkou, and which advocates

the creation of a Special Committee on the history of the science

of geomagnetism. Although recognizing the great interest of the

subject the Executive Committee feels uncertain as to whether

an appropriate working program for such a Committee could be

drawn up without further consideration of the matter. The pro—

posal will he submitted to the General Assembly for final deci«

sion.

(3) The Executive Committee will suggest to the General As-

sembly that pending the consent of the Association of Meteoro-

logy, the two Joint Committees with that Association be re»esta—

blished. In case it is decided by both Associations that the two

Committees shall be continued the Chairmen of the Committees

may be appointed in accordance with the procedure adopted at

the Rome meeting 1954.

(4) The following names will be suggested to the General

Assembly:

(a) as IAGA representatives in the Joint Commission on

Ionosphere:
Prof. Chapman
Dr. Magda

Prof. Bates

Prof. Nicolet

(b) as IAGA representatives in the Joint Commission on

Solar and Terrestrial Relationships:
Prof. Bartels

Dr. Denisse

Dr. Vestinc

(5) The following Symposia were tentatively suggested for

the next four years:

(1) A symposium on pulsations (1959)
(already fixed)

(2) A symposium on polar wandering (1960)
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(3) A symposium on the regular variation and distribu-

tion of the geomagnetic field and cosmic rays (1960)
(with IUPAP)

(4) A symposium on earth storms in geomagnetism, au-

rorae, ionosphere and cosmic rays (1961)
(with URSI, IUPAP and IAU)

(6) Prof. Coulomb stated that Sir Edward Ballard and Prof.

Kaplan were both in favour of a proposal that the scientific

conununieations presented to the Symposium on Secular Varia-
tion and Palaeomagnctism and the Symposium on Aeronomy be

published in the “Annales de (iéophysique”. It was decided that
within the financial possibilities of the Association reprints of

these publications should be distributed as IAGA Bulletins.

(7) \Vith reference to the report on radioactivity which was

presented to the first meeting (on August 31) of the Executive

Committee of the Union, it was decided to notify the General

Secretary that in addition to the Associations specified in the

report also the IAGA is interested in the subject.

(8) The report on the IGY, which was also submitted to the

Executive Committee of the Union, will be referred to the two

IAGAJIGY Committees which will meet on Saturday the 7th Sep—
tembcr.

(9) Prof. Chapman will represent the IAGA at an informal

meeting convened by the President of the Union to discuss

questions relating to the use of the word aerononly in the title

of the IAGA.

(10) The Executive Committee has studied with great interest
Prof. Puslzlcou’s proposal concerning the institution of an Asso—

ciation medal that should be awarded to scientists or to groups
of scientists for outstanding work within the domain of the

Association. It is felt, however, that with the present structure

of the IAGA it would be difficult to include the assignment of
such an award among the normal activities of the Association.

Second meeting
The second meeting was held 011 the 12th September at 11180,

and was attended also by most members of the new Executive
Committee. Present were Prof. Bartcls, Dr. Rayner, Prof. Chap-
man, Prof. Coulomb, Prof. Hasegawu, Prof. Nicolet, Capt. R0-

bcrtsg Father Carclt’ts, Prof. Thellier and Mr. Laul‘sen.
The main item on the agenda was the preparation of a draft

budget for the financial period 1/1 1957 to 31/12 1959. In this

budget allowance had to be made for a drastic reduction of the
animal contribution from the Union, which reduction had been
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proposed by the Finance Committee of the Union in view of the

rather large unspent balance in the Association account for the

preceding period. The draft budget was submitted to the plenary
session in the afternoon of the 12th September and was approved
without amendments. Details of the budget are given on p. 38.

The Executive Committee then discussed the IAGA represen—

tation in the two Joint Committees with the Association of Mete—

orology and Atmospheric Physics, namely:

the Joint Committee on Upper Atmosphere
and the Joint Committee on Atmospheric Electricity

It was considered whether the Association should arrange for

a Russian translation of the Toronto resolutions, but in view of

the fact that the General Secretary of the Union was planning an

early publication of all Association resolutions in English, French

and Russian, a separate translation by the Association was not

deemed necessary.

Third meeting

After the filial plenary session of the Association the Executive

Committee Inet on the 13th September at 16“00. Present were

Prof. Bartcls, Dr. Rayner, Prof. Nicolet, Capt. Roberts, Father

Canlz’zx, Prof. Thellier and Mr. Laursen.

The resolutions just adopted by the Association were reviewed

in order to decide what further action would have to be taken

by the Association or by its Central Bureau in order to carry out

the decisions and recommendations made.

The place for the coming IAGA symposia was preliminarily
discussed. The hope was expressed that the 1959 symposium on

rapid variations could be held in the Netherlands.
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Part II

Statutes

Staiuts dz? I’Assoriution (lg Géomagne’tisme ct (Z'Ae'ronomie

(1e Z’L’nion Ge’ode'siquc el Ge’opliysique Internationale

I. Oleets de l’Association

I. L’Association a pour objets :

(1) d’étudier (les questions qui concernent 1e geomagne-
tisme et l’aéronomie en tant que ees questions exigent
la cooperation internationale pour e11 assurer I’étude

effective ;

(2) d’encourager l’étude (le ees sujets par les différents

pays, institutions, 011 les partieuliers.

II. Hombres Lle l’Assoeiation

2. Les pays (111i adherent a I’Union Géodésique et (léophysique
Internationale auront Ie (lroit do s’inserire comme memhres de

I’Asi )ciation et (l0 nominer (les (lélégués pour se faire representer
aux reunions (l0 I’Assoeiation.

III. Comites Nationaux

3i Avee l’approbation (le son (lomité National (le l’Union Géo—

(lésique et Geophysique Internationale, cliaeun (les pays, en

deycnant membre de I’Association, peut eréer un Cmnite National

pour I'aire [Home 801 les objets de l’-\ssociati0n (tans son pmpre

te1re.it0ir Ces Cnmités Nationaux auront le (lloit (le (léterminm

lcur propre constitution et de lérVIe1 leu1s all iles e11 aeemd avee

ces statuts et eeux (lo aninn Géodésique et Geophysique Inte1—

nationale. IIs auront aussi 1e droit (le nommer (les (lélégués a

cliaque reunion (le I’Association et dc soumettre 51 cos reunions

(les questions 21 (liseuter. pourvu ([ue ces questions soicnt par-
venues 2111 Secre’taire (le l’Assoeiation au 11mins quatre mois avant

la reunion (le l’Assemblée ()1‘1 elles sont 51 (liseuter.

4. La correspnndance entre un Coniité National (le l’Assoeia-

tion et le Comité Exéeutif (le l’Association sera conduite par le

(Iomité National local (lo l’Union Géodésique et Géopliysique
Internationale.
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IV. Administration de l’Association

5. Les travaux de l’Association seront diriges par l’asselnblée

générale des délégués choisis par les Comités Nationaux de l’As—

sociation.

6. L’Association aura un Colnité Exécutif e'lu par l’asseml)lée

générale.

7. L’intervalle entre la cloture (l’une assemblée générale et

la cléture de la suivante sera appelé, pour les huts de ces statuts,
une période. Le Comité Exécutif comprend 1e President, deux

Vice-Présidents, le Seel‘étaire qui est en méme temps directeur
du Bureau Central de l’Association, cinq autres memhres, enfin
1e President sortant s’il y en a un.

8. Le President et les Vice—Présidents sont élus pour une

période et rééligibles une seule fois. Le Seerétaire est élu pour
deux périodes et rééligible par periodes sneeessives. Les cinq
melnbres additionnels sont élus pour une période ct rééligihles
par périodes sueeessives. Le President sortant est memhre de

droit pour une période seulement.

9. Le Comité Exécutif aura 1e (lroit de pourvoir aux vacances

qui surviendraient dans son sein pendant l’intcrvalle entre denx

assemblées générales. Toute personne désignée dans ees condi-

tions restera en fonctions jnsqu’a l’assemblée générale suivante

et sa rééligibilité par consequent no sera pas affectée. Si la

vacanee est celle du Président, le Comité Exécutif nonnnera un

(les Vice-Presidents pour Ie relnplacer jusqu’a l’asselnblée géné—
Tale suivante.

10. Le President présidera toutes les assemblées générales et

les séances du Comite’ Exéeutif et. en conference avee 1e Seeré-

taire, réglera les affaires de l’Association entre les assemblées

géne’rales.

11. Les Vice-Présidents, l’un ou l’autre, conformément aux

dispositions que prendra le Comité Exécutif, présideront les

assemblées générales en l’absence (lu President.

12. Les fonetions (lu Secrétaire seront les suivantes : (1) d’ex—

pédicr tonte correspondanee relative aux affaires de l’Assoeia—
tion ; (2) (le reeevoir et de gérer les sommes qui peuvent étre
allouées par l’Union Géodésique et Geophysique Internationale
ou (l’autre provenance; (3) de (lélmurser telles sommes con—

formement aux decisions de l’asseml)lée générale ou aux instruc—
tions (lu Comité Exécutif ; (4) (lo tenir 1e colnpte (le tout l’argent
regu et depensé et de soumettre ee compte, certifié par un comp—
tablv ([ualifié. £1 l’examen d’un comité financier nonnné £1 eel

effet par l’assemblée générale; (5) de rédiger et publier les

emnptes—rendus (le l’Assoeiation et (le proeéder 2‘1 leur distribu-
tion selon les directives de l’assemblée générale.
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13. Soumis aux directives générales et spéciales do l’asseniblée

générale, le Comité Exéeutif aura 1e droit: (1) (le fixer l’ordre

du jour de chaque assemblée générale; (2) de confie‘ a (les

commissions spéeiales on a des particuliers 1a preparation de

rapports snr (les snjets rentrant dans la compétcnce de l’Associw

tion ; (3) dc choisir et de consulter des personnes et des institu—

tions representatives des pays qui n’adhérent pas a l’Association,
ces personnes ou institutions étant considérées comme memhres

correspondants de l’Association.

14. Si, pour un motif qui semblerait hon et suffisant, 1e Comité

Exécutif considere nécessaire on desirable de s’écarter de la

décision ou des instructions de l’assemblée générale ou bien de

l’interprétation formelle de ces statuts, i1 en aura Ie droit pourvu

qu’un exposé de l’action réalisée on non réalisée, appuye (les

motifs, soit présenté a l’assemblée générale snivante.

V. Assemblées de l’Association

15. Une assemblée générale ordinaire se tiendra a l’occasion

de l’assemblée générale ordinaire de l’Union Géodésique et Géo—

physique Internationale.

16. Le Président pent, avec l’approhation dn Comité Exécutif,

convoqner une assemblée géne’rale extraordinaire de l’Associa—

tion. II sera tenn de le faire 51 la demande (l’an moins la nloitié

des \‘oix des pays adherents a l’Assoeiation, exprimée par leurs

Comite’s Nationaux.

17. Le President peut proposer au President de l’Union d’iu—

viter comme hotes (les représentants d’institutions ou d’autres

personnes intéressées 51 assister aux Seances d’nne assemhlée

ge’nérale.

18. Sauf dans le eas dc modification de ces statnts ou de

questions t'inanciéres, toutes les questions présentées a nne as-

semblée générale seront (leeidées a la majorité des yoix dos

délégués. Sur les questions relatives 51 la modification de ces

statuts, ehaque pays représenté dans l’assemblée générale aura

une voix, laquelle sera donnée par nn representant choisi par
les délégués du pays considére'. En ee qui coneerne les questions
financiéres. lo scrutin se fera selon les statnts de l’UIiiOII Géo—

désique et Géopliysique Internationale. Dans tout cas ne con—

cernant pas nne modification aux statuts, s’il y a égalité de voix,
celle (ln President sera prépondérante.

19. L’ordre du jour d’nne assemble'e générale sera préparé
par le Secrétaire ct eommuniqué aux Inemhres de l’assemblée

générale an moins trois mois avant l’onverture de la session.

11 y figurera toutes les questions qui auront été soumises par les

Comités Nationaux pour étre discutées it l’assemblée généralc,
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avec d’autres questions qui peuvent étre mises 51 l’ordre du jour
par le Comité Executif. Toute question qui n’a pas été ainsi com—

muniquée ne peut étre prise en consideration qu’avec l’assenti-

ment dc l’assemblée générale.

VI. Budget

20‘ Le Secretaire préparera un budget dc prévision de reeettes

et de'penses pour la période comprise entre deux assemblécs gene-
rales ordinaires sueeessives. Il présentera ce budget au Comité

Exécutif au cours des sessions de l’assemblée générale qui pre-
cede ilnmediateinent cette période et, aprés e11 avoir reeu l’appro-
bation, il pent procéder an déboursement des fonds conforme—

ment a cette approbation.

21. A ehaque assemblée ge’nérale ordinaire, un Comite sera

institue pour examiner lcs coniptes et presenter a l‘Assoeiation

un ‘apport sur les résultats de eet examen.

VII. Interpretation et modification des statuts

22. Le present texte f‘aneais servira exelusivement pour l’in—

terpretation a (tanner a ces statuts.

23. Aueun ehangenient ne pourra y Otre apporte sauf dans le

cas oil :

(1) Un pays, par l’intermediaire de son Comite National.
fait savoir son intention de proposer une modification
7 eette intention ayant été communiquee au Seerétaire

an Inoins six inois a 'ant l’assemblée générale a laquelle
la question doit étre étudiée.

(2) Le changement reeoit l’approbation d’au moins deux

tiers du nombre des pays appartenant a l’Assoeiation.

Statutes of the Association of Geomagnetism and Agronomy

of the International Union of Geodesy and Geophysics

I. Objects of the Association

1. The objects of the Association are:

(1) The study of questions relating to geomagnetism and

aeronomy in so far as these questions require inter—

national cooperation for their effective investigation.

(2) The encouragement of research in the above subjects
by individual countries, institutions, or persons.
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II. Members of the Association

2. The countries which adhere to the International Union of

Geodesy and Geophysics shall be eligible as members of the

Association. and may appoint delegates to represent them at

meetings of the Association.

III. National Committees

3. \Vith the approval of its National Committee of the Inter—

national Union of Geodesy and Geophysics, any country becom—

ing a member of the Association may constitute a National Com-

mittee for the purpose of furthering the aims of the Association

within its territory. Such National Committees shall have power

to determine their own constitution and to regulate their own

procedure in accordance with these Statutes and the Statutes of

the International Union of Geodesy and Geophysics. They have

also the right to appoint delegates to each meeting of the Associa-

tion and to submit subjects for discussion at these meetings,
provided that notice of such subjects is received by the Secretary
of the Association not less than four months before the meeting
of the Assembly at which they are to be discussed.

4. Correspondence between a National Committee of the Asso—

ciation and the Executive Committee of the Association shall be

carried on through the local National Committee of the Interna-

tional Union of Geodesy and Geophysics.

IV. Administration of the Association

5. The work of the Association shall be transacted by the

general assembly of the delegates appointed by the National

Committees of the Association.

6. The Association shall have an Executive Committee elected

by the general assembly.

7. The interval elapsing between the end of one general assem—

bly and the end of the next one, will, for the purpose of the

Statutes, be termed one period. The Executive Committee shall

consist of the President, two Vice-Presidents, the Secretary who

is simultaneously Director of the Central Bureau of the Associa-

tion, five other members, and the retiring President if there is

one.

8. The President and the Vice—Presidents shall be elected for

one period and may be reelected once. The Secretary shall be

elected for two periods and may be reelected for successive single
periods. The five additional members shall be elected for one

period and reelected for successive single periods. The retiring
President is member ex~0ffici0 for only one period.
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9. In the event of any vacancy in the Executive Committee

occurring in its membership during the interval between two

general assemblies, the Executive Committee shall have power
to fill the vacancy, such election being valid until the next

general assembly, and the eligibility for reelection of the person
so elected shall not be affected by such election. Provided that
if the vacancy be that of the office of President, the Executive
Committee shall appoint one of the Vice-Presidents to act until
the next general assembly.

10. The duties of the President are to preside at all general
assemblies of the Association and at meetings of the Executive

Committee, and, in consultation with the Secretary, to regulate
the current business of the Association between general assem—

blies.

11. It is the duty of the Vice—Presidents, one or other as may
be determined by the Executive Committee, to preside at general
assemblies in the absence of the President.

12. The duties of the Secretary shall comprise the following:
(1) To carry on a1 correspondence relating to the affairs of the

Association; (2) to receive and keep charge of such funds as

may be allotted by the International Union of Geodesy and Geo-

physics to the Association, or as may be received from any other

source; (3) to disburse such funds in accordance with the deci-
sions of the general assembly or with the instructions of the
Executive Committee; (4) to keep the account of all receipts and
disbursements and to submit such account, audited by a qualified
accountant, for examination by any financial committee ap—

pointed for the purpose by the general assembly; (5) to prepare
and publish the transactions of the Association, and to arrange
for their distribution in accordance with the directions of the

general assembly.

13. Subject to the general or special directions of the general
assembly, the Executive Committee shall have power: (1) To

arrange the agenda of each general assembly; (2) to entrust to

special commissions or to particular individuals the preparation
of reports on subjects within the province of the Association; (3)
to select and consult with persons or representative institutions

belonging to countries which are not within the Association, such

persons or institutions being deemed corresponding members of
the Association.

14. If, for any reasons that may appear to it to be good and

sufficient, the Executive Committee considers it necessary or

desirable to depart either from the decision or the instructions
of the general assembly or from the strict interpretation of
these Statutes, it shall have power to do so, provided that a state-
ment of the action taken or not taken, with reasons for the same,
shall be laid before the next general assembly.
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V. Assemblies of the Association

15. An ordinary general assembly of the Association shall be

held in connection with the ordinary general assembly of the

International Union of Geodesy and Geophysics.

16. The President may, with the approval of the Executive

Committee, call an extraordinary general assembly of the Asso—

ciation. He shall be obliged to do so on the request of not less

than one-half of the votes of the countries adhering to the Asso-

ciation, as expressed by their National Committees.

17. The President may suggest to the President of the Union

that representatives of institutions or other interested persons be

invited to be present as guests at meetings of a general assembly.

18. Except in questions relating to the alteration of these

Statutes or to financial questions, all questions before a general
assembly shall he decided by the majority of votes of those

delegates then present. In questions relating to the alteration of

these Statutes, each country represented at a general assembly
shall have one vote, to be given by a representative chosen by
the delegates from the respective country. In all financial ques-

tions, the voting shall be in accordance with the Statutes of the

International Union of Geodesy and Geophysics. In all questions
not relating to the alteration of these Statutes, if there be an

equality of votes, the President has a casting vote in addition to

his own deliberative vote.

19. The agenda of a general assembly shall be prepared by the

Secretary and circulated to members of the general assembly not

less than three months before the opening of the general assem-

bly. It shall include all questions which have been submitted by
National Committees for discussion at the general assembly,
together with any other questions placed on the agenda by the

Executive Committee. Any questions of which notice has not

thus been given may only be discussed with the consent of the

general assembly.

VI. Budget

20. The Secretary shall prepare, for each period intervening
between two successive ordinary general assemblies, a budget
estimate of receipts and expenditures during that period. He

shall lay this before the Executive Committee during the meetings
of the general assembly immediately preceding that period, and,

having received its approval, he may proceed with the disburse—

ment of funds in accordance with that approval.

21. At each ordinary general assembly a committee shall be

appointed to examine the accounts and to report the results of

their examination to the Association.
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VII. Interpretation and Alteration of Statutes
22. The French text shall serve exclusively for interpretation

of these Statutes.

23. No change may be made in the present Statutes except:
(1) By notice being given by any country, through its Na—

tional Committee, of its intention to move an alteration,
such notice being given to the Secretary not less than
six months before the general assembly at which it is

intended to he discussed.

(2) By the approval of at least two»thirds of the number
of countries included in the Association.
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Part III

National Reports

A R G E N T I N A

I

Report on geomagnetic work carried out by

the National Meteorological Service (Institute of Geophysics)

during the period‘April 195/; to April 1957

a

The three Argentine geomagnetic observatories (La Qniaca,
Pilar and Orcadas) continued in operation, each one with a

continuous normal recording and five double sets of absolute

observations per month.

In January 1957 the variometer equipment at Orcadas was

replaced by a set of Ruska recorders.

In May 1954 comparisons were made at Pilar and La Quiaca
with magnetometers Q.H.)I. Nos 32, 33 and 34 belonging to the

International Comparison Committee.

In January 1956 new geomagnetic charts for the whole coun—

try were published. These charts were adjusted to the dates

established by the IAGA:

Isogonic chart for the epoch 1955.0

Isoclinic chart for the epoch 1955.0

Isodynamic chart of H and Z for 1955.0

In advance of the final reduction to the above reference date

the observed instantaneous values have been reduced to a

fixed reference level, based mainly 011 the night hour values

of the element in question.

As a first step towards the preparation of an isogonic chart

for 1960.0 an astronomic and geomagnetic survey was made

of the three components D, H and I at 20 stations in the north

eastern zone of the country; 15 of these were repeat stations

and 5 were new.
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Ideal reference curves are being calculated in order to deter-
mine threc—hourly K indices for La Quiaca. It is estimated
that after October 1957 this observatory will be able to report
K, so and s.f.e.

\Vith regard to the Pilar Observatory, it is expected that the
total rebuilding will be finished at the end of 1957. The

equipment will include:

One magnetic thcodolite of the A. Schmidt type.
One earth inductor with astatic galvanometer Askania.
One set of Askania variometcrs with photographic and

photoelectric recording, for normal velocity.
One set of quick-run la Cour variometers.
One set of low-sensitivity la Cour variometers.

II

Report on geomagnetic investigations carried out by
the Observatorio Astromimico, Universizlad Nacional dc Ia Piaia,

during the period April 195/]- to April 1957

Director of the Observatory:
Until Sept. 1955: Commander (It) G. O. \Vallbrecher.
From Nov. 1900: Prof. Dr. Bernhard H. Dawson.

Chief of the Department of Terrestrial Magnetism and Atmo—

spheric Electricity:

1.

.0:

Prof. Dr. Leonidas Slaucitajs.

In the second part of the year 1954 measurements of the 3

magnetic elements were made at 8 secular stations in the Pro—

vinces of Pampa, Rio Negro and Chubut. For the two repeat—
stations: El Pascado and Bahia Blanca in the Province of
Buenos Aires, special attention was paid to the maintenance
of continuity in the annual series of observations.

In February and March 1955 an observer measured the 3

elements at 2 stations and 1 auxiliary point 011 the \Vest Coast
of the Antarctic Peninsula.

In January and February of 1956 special attention was again
paid to Antarctica, where 15 stations of 3 elements and 3

auxiliary points were measured in the region of \Veddell Sea
and Antarctic Peninsula. Many old stations of former Ant—
arctic expeditions were visited and remcasured, e.g. those of

Charcot, Nordenskjold and Finn Ronnc.

In July 1956 5 secular stations were occupied in the Provinces
of Corrientes and )Iisiones.

From October 1956 to February 1957 comparison observations
were made with QHM at the observatories Hermanus, South

Africa, Toolangi, Australia, and Fredericksburg, USA.
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6. Preparations are being made to install a magnetic observatory
in Patagonia and a registration station near La Plata for the

International Geophysical Year.

7. List of published papers:

L. Slaucitajs: Aktivitat Argentiniens in Antarktisforschung. Geofisica pura

e applieata, Vol. XXIX, Milan 1954.

— Sobre el uso de los magnetometros QHM y BMZ en la campafia y en el

observatorio magnétieo. Meteoros, V, Buenos Aires 1955.

— Discussion of S. K. Runcorn’s “The Earth’s core”. Trans. Amer. Geo-

phys. Union, Vol. 36, No 3, Washington 1955.

~ Mediciones geomagnéticas en la region de la Peninsula Ant-Attica, Islas

adyacentes y Mar dc Weddell en 1951-1956. Geofisica pura e applicata
(In press).

—— El conoeimiento geomagnétieo de la region de la Peninsula Antartica,
Islas adyaeentes y Mar de Weddell. Publicaciones del Instituto Ant-

artico Argentine, Buenos Aires, No 3 (In press).

B E L G I U M

Rapport National de la Belgique

Par L. Koenigsfeld

Enregistrements (le champ magnétique tez‘restre.

Pendant la période de 1954 a 1957 les enregistrements de D,

H, Z (variométres la Cour a marche lente et marche rapide) ont

été poursuivis au Centre de Physique du Globe a Dom-hes.

Pour l’Année Géophysique des enregistreurs a marche rapide
et a grande sensibilité seront mis en fonction (1 y/mm). Des enre—

gistreurs 51 grande vitesse (180 em/h) seront également mis en

service au nioyen (le deux hobiues d’induetion (de 25 In de coté)
et de galvanométres, l’une pour la force totale et l’autre pour Z.

Les enregistl‘ements D, H, Z ont été également poursuivis 21

l’observatoire de Manhay (Université de Liege).
Des variometres magnétiques la Cour '21 gl‘ande sensibilité

(1 yl/Inm) fonctionnent depuis le inois (le juin 1957.

Des val'iométres a barre fluxnietre, systeme Selzer, sont égale—
ment employés pour les pulsations rapides.

Carte magnétique.
Les cartes magnétiques de la Belgique sont actuellement ter-

minées pour D, H et Z. Environ 700 stations ont été occupées
pour H et Z et 200 pour D.

Centre de Physique (lu Globe de Dourbes.

La realisation (111 Centre créé par l’Institut Royal Météorolo—

gique est pratiquement terminée.

Fonctionnent (l’une fagon continue, le magnétisme, l’iono-

sphére, la séismologie, les courants telluriques, le radiogonio-
gl‘aphe, la mesure du champ e'lectromagnétique, l’éleetrieité

atmospherique et la mesure continue de la radioactivité.
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Courants telluriques.
L’installation comprend (leux lignes approxiinativement NS et

deux lignes EVV. La distance des electrodes E\V est d’environ
2300 In et 1300 m entre les electrodes NS.

Les electrodes sont constituées par de grandes plaques (le

plomh eniel'rées £1 3 In de profondeul‘. Elles sont reliées par des
c€1l)les isolés an p01ythéne. Les lignes sont reliées 51 um potentio-
métl‘c éleetronique pour l’em‘egistrement normal (25 mm/h).

Les (leux autres ligues sont branchées sur des galvanométres
qui permanent d’enregistl‘er pholographiquement £1 grande Vl-
tesse (30 nun/minute).

Les scnsihilités sont les suivautes 2

Brown: 1 millivolt = 25 cm on 100 millivolls = 25 cm

Galvanometre: 100 millivolls = 1 cm

Une (leuxielne ligne courte, 100 111 NS, 100 n1 E\\', a été égnle—
inent réalisée, les electrodes étnnt constituées par des toles en

euivre plongees dans (lu charhou de hois ct enterre’es 1‘1 3 In dc

pi‘ofondeul'.
Des détails plus étendus seront (lonnés daus 121 publication :

“Description (103 ohsel‘vatoires géomugnétiques ", publiée par le
Comité (les Ohservatoires dc l’A.I.G.A.

Earpe’dilion Antarcliquc.
Une expéditiou bclge pour l’Antaretique est aetuellemeut 01‘—

ganisee. Elle quittera la Belgique e11 novemhre 1957 et resteru

dons l’Antaretique jusqu’éi fin 1958.

Les recherches porteront sur le magnetisme tel‘l‘estre (enregi—
streinent normal et rapide la Cour), la nléléorologie—aérologie
(des radiosondages seront effectués régulierement), l’électrieité

atmospherique (an sol et an altitude par radiosondages), 1&1
radioactivité (le l’air, la géologie, la glaciologie et l’oeéanogl'aphie
(partieuliél‘ement pour la radioactivite (le l’eau).

Des recherches ont été effectuées dans le domaine de l’zlél‘o—
nomie‘ Publications :

M. Nieolct: L’hélium dans l’atmosphere terrestre, Bull. Acad. Se. Belgique
42, 956, 1956.

— Sur l’origine de l’argon atmosphérique, Bull. Acad. Sc. Belgique 42, 482,
1956.

—— Meteor Ionization and the Night-time E Layer, Meteors, Pergmuon
Press, London 1955.

— The aeronomie problem of the nitrogen oxides, Journal of Aim. and
Terri Phys. 7, 152, 1955.

a Nitrogen oxides and the airglow, Journal of Aim. and Terr. Phys. 7,
297, 1955.

—— The aeronomie problem of oxygen dissociation, Journal of Aim. and
Terr. Phys. 5, 132, 1954.
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C A N A D A

National Report on Geomaglietism and Aeronomy

Introduction.

Considerable progress has been made in all branches of the

science of Geomagnetism and Aeronomy during the past three-

year period. Studies in palaeomagnetism were accelerated by the

construction of an astatic magnetometer at the Dominion Ob—

servatory and the redesigning of instrumental equipment at the

Geological Survey of Canada and the University of Toronto. A

base station for the study of tellurie currents was established at

Meanook Magnetic Observatory while the University of Alberta

carried out telluric current surveys in \Vestcrn Canada employ-
ing mobile equipment. Magnetic surveys were continued on the

ground by the Dominion Observatory and in the air by the Geo—

logical Survey of Canada using a total intensity magnetometer
and by the Dominion Observatory employing the three—compo—
nent airborne magnetometer. A complete set of isomagnetic
charts for Canada was published by the Dominion Observatory.
and an imposing number of aeromag‘nctic total intensity map
sheets was issued by the Geological Survey of Canada. Four

magnetic observatories were in continuous operation throughout
the period and three others were constructed 011 account of the

International GeophysicalYear. Phenomena relating to the upper

atmosphere were studied intensively by several groups including
the University of Saskatchewan, the University of Toronto, the

Defence Research Board, the National Research Council, and the

Dominion Observatory. In addition. a vast amount of practical
and theoretical research was accomplished by commercial ope—

rators engaged in geophysical prospecting for oil and ore bodies.

Palaeomagnetism.
The Geological Survey of Canada carried out extensive measure—

ments of the magnetic properties of rocks in relation to their

petrography and geological setting in order to provide more in—

formation to assist in the interpretation of aeromagnetic maps.

The Survey’s ultimate aim is to see whether palaeomagnetism
can be used for detennining relative ages of rocks and for de-

tecting overturning of folded beds. At the University of Toronto.
21 remanent magnetometer of the “rock generator” type was con—

structed for use primarily in magnetic stability studies. An

astatie magnetometer was constructed at the Dominion Observa-

tory but no regular program of measurements was undertaken

owing to the prolonged construction of a new building designed
for rock magnetism research. The Observatory magnetometer
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will be used to find evidence to account for an apparent secular—

ehange differential rate between the precambrian and palaeo-
zoic formation in Eastern Canada and to measure the magnetic
properties of drill cores froln geological features of suspected
meteoric origin.

Telluz'ic Currents.

The Dominion Observatory installed earth-current apparatus
at Meanook Magnetic Observatory during the latter part of 1955
and commenced recording in 1956. Lead electrodes were em—

ployed and spaced one mile (1.6 km) apart in two orthogonal
directions, N57E\V, and recording was effected by fast pen—
recorders having a paper speed of 6 inches (152.4 mm) per hour.

The University of Alberta began an investigation of the regional
variations in the current pattern over the \Vestern Plains using
mobile equipmentThe first series ofmeasurements from \Vcstern

Alberta to the edge of the precambrian shield near \Vinnipeg,
Manitoba, showed that the pattern in general reflects little in-

fluence of the depth of the basement. Measurements at Meanook

and at field stations indicate that earth currents flowed in north—

westerly and southeasterly directions. It is of great interest to

note that the Canadian Society of Exploration Geophysicist has

been instrumental in making available an abandoned dry oil

well near Edmonton, Alberta, for the study of vertical earth

currents during the International Geophysical Year.

.llagnctic Surveys.

Magnetic surveys were continued on the ground and in the air

by the Dominion Observatory. Ground survey parties made

measurements for declination, inclination, and total intensity at

139 locations comprising 44 repeat and 95 new stations extending
throughout Canada. Vertical intensity measurements were made

at 381 points in an area radiating from Meanook Magnetic 0b<

scrvatory and 150 points were occupied in the environs of the

Yellowknife Geophysical Year station.

The three-component airborne magnetometer of the Dominion

Observatory was flown for a total of 440 flying hours represent—
ing approximately 85,000 miles (136.800 km) with the result

that Canada has been covered by systematic survey flights up to

latitude 00 degrees with the exception of the Province of British

Columbia and the \Vcstern approaches.
The total intensity airborne magnetometer of the Geological

Survey of Canada was flown in several areas for a total of

approximately 133.000 miles (214,000 km).
\Vhile the National Committee is not unmindful of the exten—

sive ground and airbome magnetic surveys carried out by com—

mercial geophysical prospecting and exploration operators, it is

unable to include statistical data in this report.
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Magnetic Charts.

The Dominion Observatory published magnetic charts of Ca-

nada for the epoch 1955.0 showing isomagnetic lines and their

corresponding isopors for declination, inclination, horizontal in—

tensity, vertical intensity, and total intensity. In addition, detailed

isogonic charts of the Provinces of Manitoba, Saskatchewan, and

Alberta were completed and issued. Two charts of Canada de—

picting lilies of the north and east components were constructed

for theoretical purposes but not published. Magnetic data ap»

plying to topographic map sheets and marine and air navigation
charts were supplied for a total of 4,380 items.

The Geological Survey of Canada published 192 aeromagnetic
one~mile (1.6 km) map sheets depicting total intensity contours

during the years 1955 and 1956.

Magnetic Observatories.

The four Canadian magnetic observatories at Agincourt,
Meanook, Baker Lake, and Resolute have been in continuous

operation, and have been supplemented for the duration of the

International Geophysical Year by fully equipped stations at

Churchill, Manitoba; Yellowknife, Northwest Territories; and

Victoria, British Columbia. At the first two of these additional

stations, Ruska photographic variometers have been installed

and at the last an Askania three—component variograph. At Baker

Lake the la Cour variometers have been supplemented by the

addition of Ruska variometers recording X, Y, and Z at ordinary
sensitivities. Absolute control of base lilies is obtained at all

stations except Agineourt by the use af QHM’s and Dominion

Observatory fluxgate electronic magnetometers.

All the observatories have been equipped with three-compo—
nent fluxgate recording magnetometers designed at the Do—

minion Observatory. In addition, these instrulnents will be oper-
ated at ten other locations as part of the synoptic upper atmos—

phere program. The details of these locations and the auroral

equipment now in operation at some magnetic observatories are

given in the latest published report on the Canadian program of

the Canadian National Committee for the I.G.Y.

A nuclear precession magnetometer. which provides absolute

measurements of the total intensity of the earth’s magnetic field

in terms of an accurately known atomic constant, was designed
and completed at the Geomagnetic Laboratory of the Dominion

Observatory. Plans call for the construction of several of these

magnetometers for use at magnetic observatories.

Photostats of observatory magnetograms were made available

to all major geophysical exploration agencies operating in Ca-
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nada as well as to scientific organizations and all magnetic
results were made available for detailed analyses 011 request.

The sealing of magnetograms was kept up-to-date at all Oh—

servatories. 'l‘almlations of the three—hour K indices were sent

monthly to research centres in Europe, the United States of

America, and Canada.

Research.

The magnitude and scope of Canadian research in the gene—
ral field of geomagnetism during the past three—year period IS

indicated in the list of publications which follows.

Publications, 195/]fi1957

Defence Research Board.

Hope. E. R.: Spiral Patterning of Solar Corpuseular Precipitation. 1956.

Nature 177:571.

a Linear Secular Oscillation of the Northern Magnetic Pole. 1957. J. Geo»

phys. Res. 62:19.

—— Rotation, Pulse—Disturbance and Drift in the Geomagnetic Secular

Variation. 1957. J. Geophys. Res. (32:29.

— Westward Drift and Cyclic Secular Variation. 1957. J. Geophys. Res.

(32:241.

—— The Lowes-Runcorn Dipoles of Geomagnetic Secular Variation. 1957.
In Press.

Wait, J. R.: On the Relation between Telluric Currents and the Earth‘s

Magnetic Field. 1954. Geophys. 19, 2:281.

Jackson, W. E. W.: Record of Observations at the Magnetic Observatories,
Agincourt and Meauook, 19344935. 1956. Pub. Dom. Obs. 17, No. 1.

Madill, R. G. and Cook, A. B.: Observations of Mieropulsations in Meanook

Magnetograms. (Presented Paper).
¥ and Dawson, 12.: Magnetic Charts of Canada, epoch 1955.0, showing

isomagnetie lines and corresponding isopors for D, I, H, Z, and F.
Scale 1 :6,336,000.

—— ~ Isogonic Charts of Alberta, Saskatchewan, and Manitoba, epoch
1955.0, Scale 111,267,200.

PraEap,
R: The Effect of Solar Flares on the Geomagnetic Field. 1956. In

ress.

Serson, P. H. and Hannatord, W. L. “K: A Portable Electrical Magneto-
meter. 1956. Can. Jour. of Tech. 34:232.

a

a; 1A
Statistical Analysis of Magnetic Profiles. 1957. J. Geophys. Res.

— Mack, S. Z. and Whitham, I{.: A Three Component Airborne Magneto-
meter. 1957. Pub. Dom. Obs. 19, No. 2.

Small, G. R.: A Preliminary Study of Earth Currents in the Northern

Hemisphere on Quiet and Very Quiet Days. (Presented Paper).
Whitham, K. and Loomer, E. I.: The Diurnal and Annual Motions of the

North Magnetic Dip Pole. 1950. J. Atmosph. Terr. Phys. 8:349.
— ¥ A Comparison of Magnetic Disturbance at Resolute Bay and Baker

Lake, Canada. 1956. Tellus 8:276.

— —— Characteristics of Magnetic Disturbance at the Canadian Arctic
Observatories. 1957. Pub. Dom. Obs. 18, No. 12.
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Whitham, K. and Loomer, E. I.: Irregular Magnetic Activity in Northern

Canada with Special Reference to Aeromagnetic Survey Problems. 1957.

Geophys. 22:646.

—— —— An Investigation of Magnetic Pulsations at the Canadian Magnetic
Observatories. 1957. In Press.

University of Saskatchewan.

Meek, J. H. and McNamara, A. 6.: Magnetic Disturbances, Sporadic-E and

Radio Echoes Associated with Aurora. 1954. Can. Jour. Physics 32:326.

—— Correlation of Magnetic, Auroral, and Ionospheric Variations at Sa-
skatoon. 1954, J. Geophys. Res. 59:87.

and Hector, F. S.: A Recording Magnetic Variometer. 1955. Can. Jour.

Phys. 33:364.

— The Location and Shape of the Auroral Zone. 1955. J. Atmosph. Terr.

Phys. 6:313.

University of Toronto.

Griffith, B. A., Jacobs, J. A. and Sachs, B.: Frequency studies of the Hourly
Mean Values of the Magnitude F of the Earth’s Field at Agincourt dur-

ing the Period 19464951. 1955.

Jacobs, J. A. and Sachs, B.: The Effect of Altitude on the Position of the

Magnetic Pole. 1956.

and Obayashi, T.: The Diurnal Behaviour of SC of Magnetic Storms at

Agincourt. 1956. Can. Jour. of Phys. 34:876.
— a The Average Electric Current System for the SC of Magnetic Storms.

1956. Geof. Pura e Appl. 34:21.

Upper Atmosphere Research.

The upper atmosphere has been studied intensively in Canada

by several groups. Since radio is one of the most important tools
in this research, lunch of the work is normally reported through
URSI even though it is closely related to the work of UGGI. An

attempt has been made in the following summary to cover the
work 011 the physics of the upper atmosphere which is primarily
of geophysical interest.

National Research Council.

In 1954 there was established in the Division of Radio and

Electrical Engineering an Upper Atmosphere Research Section.
It is intended that this group will study the fundamental aspects
of upper atmosphere phenomena. Up to the present time a large
part of their effort has been directed toward preparations for

the International Geophysical Year; although some studies have
been carried out in the fields of meteors and aurora.

Radar recording of meteor echoes during the active periods
of the major annual showers has been continued on a frequency
of 32 me/s. This work has been carried out in cooperation with
visual and photographic recording and has been part of a com-

bined Dominion Observatory — N.R.C. study of meteors. Special
meteor radar equipment in the same frequency range, designed
to give a constant level of performance, is being prepared for

continuous operation during the I.G.Y.
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In addition to the radio observations which are planned during
the I,G.Y., preparations have been made for visual and photo-
graphic observations of aurora. An all—sky camera has been de-

signed and 9 units have been constructed. This camera differs

from others which are currently in use, in that it uses 35 mm

film in order to improve definition. Alternate exposures have

durations of 40 sec and 4 sec in order to accomodate the wide

range of auroral intensity and motion.

Detailed accounts of the studies undertaken by the NRC.

group may be found in the following references.

McKinley, D. W. R.: The Meteoric Head Echo, Meteors. 1955. J. Atmosph.
Terr. Phys. Spec. Sup. 2:65.

— Radio Determination of the Orbit of the Eta Aquarid Meteors. 1955.

Astrophys. J. 122:513.

fl Radar Echo Duration and Height of a Perscid Meteor. 1956.1. Atniosph.
Terr. Phys. 8176.

—— Some Factors Affecting the Radio Determination of Meteoric Velocities.
1956. Naturwissenschaften 43:221.

~ and McNamara, A. G.: Meteoric Echoes Observed Simultaneously by
Back Scatter and Forward Scatter. 1956. Can. Journ. Phys. 34:625.

McNamara, A. G.: Radar Echoes from the Aurora and the Use of Doppler
Techniques. 1956. Eng. J. 39:31.

)Iillman, Peter M. and McKinley, D. W. R.: Meteor Echo Durations and
Visual Magnitudes. 1956. Can. Journ. Phys. 34:50.

a The Physics of Meteors. 1956. Phys. in Can. 12:7.

— and Burland, M. S.: The Magnitude Distribution of Visual Meteors. 1957.

Sky and Telescope 16:222.

Defence Research Board, Radio Physics Laboratory.
For Inany years it has been recognized that the technique of

ionospheric sounding by means of vertically directed radio waves

does not provide enough information to describe completely the

physical distribution of ionization in the ionosphere. Several
studies are now being used to supplement the vertical incidence

recordings.
A method has been developed which permits the examination

of the ionosphere by means of radio waves which are incident

obliquely on the ionospheric layers. The equipment is similar
to the normal sweep-frequency pulse sounder except that the
transmitter and receiver are separated by a distance of several
thousand kilometers, the necessary timing being provided by
accurate clocks. This technique has been used over a number of

paths in Canada.

Studies have been made of the ionization existing in the lower

ionosphere, of motions of inhomogeneities in the ionosphere as

observed by vertical incidence recorders, of the ionization pro—
duced in the upper atmosphere by meteors using radio methods.
of the relative amplitudes of signals reflected at 4 frequencies
from auroral ionization over a forward~scatter path 1,000 km in
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length, of the radiation from a radio star in Cassiopeia which has

been recorded continuously for a period of three and one-half

years. and of very low frequency radio waves which arise from

thunder—storms and are propagated along paths which reach to

the far outer regions of the Earth’s atmosphere. Complete details

of the studies may be found in the following references.

Chapman, J. H., Davies, K. and Littlewood, C. A.: Radio Observations of

the Ionosphere at Oblique Incidence. 1955. Can. J. Phys. 33:713.

Cox, J. W. and Davies, K.: Statistical Studies of Polar Radio Blackouts.

1954. Can. J. Phys. 32:743.

a * Oblique-Incidence Pulse Transmission. 1955. Wireless Engineer
32:35.

Davies, K. and Hagg, E. L.: Ionospheric Absorption Measurement at Prince

Rupert. 1955. J. Atmosph. Terr. Phys. 6:18.

Forsyth, P. A., Hines, C. 0. and Vegan, E. L.: Diurnal Variations in the
number of Shower Meteors Detected by the Forward-Scattering of

Radio Waves. Part II. Experiment. 1955. Can. J. Phys. 33:600.

—— and Vegan, E. L.: Forward-Scattering of Radio Waves by Meteor Trails.
1955. Can. J. Phys. 33:176.

— — The Duration of Forward-Scattered Signals from Meteor Trails.
1956. Can. J. Phys. 34:535.

—— — The Frequency Dependence of Radio Reflections from Aurora. 1957.
J. Atmosph. Terr. Phys. In Press.

Hagg, E. L. and Hanson, G. 11.: Motion of Clouds of Abnormal Ionization
in Auroral and Polar Regions. 1954. Can. J. Phys. 32:790.

Hartz, T. R.: Radio Star Scintillations and the Ionosphere. Can. J. Phys.
33:476.

— A Solar Noise Outburst of January 15, 1955. Nature 1751908.
—

ReidaSG.
C. and Vegan, E. L.: V.H.F. Auroral Noise. 1956. Can. J. Phys.

34:7- .

Hines, C. 0.: Hydromagnetic Resonance in Ionospheric Waves. 1955. J.

Atmosph. Terr. Phys. 7:14-30.
—— Diurnal Variations in the Number of Shower Meteors Detected by the

Foixgéird-Scattering
of Radio Waves, Part I, Theory. 1955. Can. J. Phys.

33: .

~ Electron Resonance in Ionospheric Waves. 1956. J. Atmosph. Terr.
Phys. 9:56.

— Diurnal Variations in Forward»Scattcred Meteor Signals. 1956. J. Atmo-
sph. Terr. Phys. 9:229.

— Forsyth, P. A., Vogan, E. L. and Pugh, R. E.: The Dependence of Mete-
oric Forward-Scattering on Antenna Patterns and Orientations. 1955.
Can. J. Phys. 33:609.

~ and O’Grady, M.: Height-Gain in the For\vard»Scattering of Radio
Waves by Meteor Trails. 1957. Can. J. Phys. 35:125.

— and Vegan, E. L.: Variations in the Intrinsic Strength of the 1956
Quadrantid Meteor Shower. 1957. Can. J. Phys. In Press.

— and Pugh, R. E.: The Spatial Distribution of Signal Sources in Meteoric
Forward-Scattering. 1956. Can. J. Phys. 34:1005.

Littlewoodhc. A. and Chapman, J. H.: A Measurement at Ottawa of the
Change in Height with Lunar Time of the E Region of the Ionosphere.
1955. Can. J. Phys. 33:11.
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Mclierrow, C. A.: Sudden Decrease in Low Frequency Atmospheric Noise

during the Cosmic Radiation Storm of February 23. 1956. Nature 177:

1223.

Pugh, R. E.: The Number Density of Meteor Trails Observable by the

Forward»Seattering of Radio Waves. 1956. Can. J. Phys. 34:997.

Storey, L. R. 0.: A Method to Detect the Presence of Ionized Hydrogen in

the Outer Atmosphere. 1956. Can. J. Phys. 34:11:33.

Vegan; E. L. and Campbell, L. L.: Meteor Signal Rates Observed in For-
ward-Scatter. 1957. Can. J. Phys. In Press.

University of Saskatchewan, Saskatoon.

The investigations at Saskatoon (52.1”N; 106.60VV) include

spectrographie studies of the emissions from the polar aurora

and from the twilight and night airglows; correlations between

auroral phenomena and magnetic and ionospheric disturbances;

experimental studies of the inhomogeneities in the ionosphere
(particularly during auroral displays), by reflecting radio waves

from aurora, and by continuous observations on the scattering of

radio waves and of the seintillations of the 50-)lc waves from the

radio star in Cassiopeia; and the morphology of auroral displays
over \Vest—Central Canada. The observational program has been

expanded in the past two years to include the operation of all—

sky auroral calucras at Flin Flon (54.7°N; 102.0°\V). Meanook

(5163):; 113.3°\V), and U‘anium City (59.60N; 108.8°\V); and

electronic l‘luxgate type magnetometers at Flin Flon and Swift

Current (50.3”N; 107.7°\V). The spectrographic program at Sa-
skatoon is also being integrated with a somewhat similar one

established at Churchill (58.8”)3; 94.2°\V) by the Radio Physics
Laboratory of the Defence Research Board. It is anticipated that

the integrated program will lead to reliable comparisons of the

relative frequencies and intensities of various auroral and air—

glow emissions for a range of latitudes extending from inside to

outside the auroral zone of maximum occurrence.

.S'pcetrograpliic Studies.

The equipment consists primarily of five units _ a spectro-
graph with at 5—inch, 600 line/mm, plane grating and a f,'0.8, flat—

ficld, Schmidt camera; a spectrograph with an 8—inch, 600

line/mm. plane grating and interchangeable f/2.5 and f/0.8, flat-

field. Schmidt cameras, an infrared scanning spectrometer for the

wave—length region between 6,000 and 20,000 A; a rapid scanning
spectrometer capable of recording an auroral spectrum from

3.000 to 6.000 A with 10 A revolution in 10 seconds; and a patrol
spectrograph with a 52 X 52 mm, 600 line/mm, transmission

grating, and equipped with a spherical mirror and an objective
lens so that a meridional strip of the sky from the north to the

south horizons is foeussed along the length of the slit. Various

devices for changing films and plates automatically after a

sufficient exposure for satisfactory measurements of the
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spectral intensities and for absolute calibrations of the spectro-

graphs and spectrometers are in regular use.

Details of the particular studies undertaken may be found in

the following list of references.

Gush, H. P. and Jones, A. V.: 1955. J. Atmosph. Terr. Phys. 7:285.

Harrison, A. W. and Jones, A. V.: 1956. The Airglow and the Aurora. Per-

gamon Press, London (1). 95).

Hunten, D. M.: 1953. Can. J. Phys. 31:681.

— 1954. J. Atmosph. Terr. Phys. 5:44.

fl 1955. J. Atmosph. Terr. Phys. 7:141.

— 1956. The Airglow and the Aurora. Pergamon Press, London (p. 114).
— 1956. The Airglow and the Aurora. Pergamon Press, London (p. 183).
— and Shepherd, G. G.: 1954. J. Atmosph. Terr. Phys. 5:57.

—— —— 1955. J. Atmosph. Terr. Phys. 6:64.

Jones, A. V.: 1955. Report AR-20, Geophys. Res. Dir. Air Force Cambridge
Research Center.

— 1955. Nature. 175:950.

— 1956. Nature. 1782276.

fl and Gush, H. P.: 1954. Rev. Sci. Inst. 25:928.

— and Harrison, A. W.: 1955. J. Atmosph. Terr. Phys. 6:336.

Montalhetti, R. and Jones, A. V.: 1957. Can. J. Phys. (In Press).

Petrie, W. and Small, R.: 1952. J. Geophys. Res. 57:51.

fl —— 1952. Astrophys. J. 116:433.

Serimger, J. A. and Hunten, D. M.: 1955. Can. J. Phys. 33:780.

— — 1956. Nature. 178:753.

Shepherd, G. G. and Hunten, D. M.: 1955. J. Atmosph. Terr. Phys. 6:328.

Auroral Phenomena and Magnetic and Ionospheric Disturbances.

The equipment consists primarily of all—sky cameras which

take a picture of the sky every minute on 16 mm film; three—

component electronic fluxgate type magnetometers which are

usually operated to give one inch (25.4 mm) of record per hour;
an auroral intensity recorder which scans a meridional strip of

the sky from the northern to southern horizons at Saskatoon; and

a standard automatic ionosonde unit which has been operating
on selected occasions at Saskatoon. Visual auroral data (hourly)
have been available from Resolute and Baker Lake, Northwest

Territories, and Churchill, Manitoba. Recently, all—sky camera

records of aurora and one-component magnetometer results have

been available from Churchill. Many of these data are now being
placed on IBM punch-cards to facilitate analysis.

Some of the magnetic disturbances with aurora can be divided

roughly into two types. One type suggests the presence of line

currents in or close to the aurora and paralleling the lateral ex-

tent of the display in an east—west direction. Another type sug—

gests the presence of a dipole field, the dipole either vertical or

parallel to the lines of the earth’s magnetic field and within the

auroral display. Many of the magnetic disturbances with aurora
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are too complex to be explained by any simple mechanism. This

is not surprising, since a geomagnetic storm is sometimes char—

acterized by simultaneous auroral displays along the same geo-

magnetic meridian at different latitudes.

Variations of the earth’s magnetic field were examined using
data of the Polar Year 1932—33. It was concluded that the auroral

zone takes the form of two opposing Stormer-like spirals, one

due to positive-particle precipitation and the other to negative-
particle precipitation. These intersect at a high latitude at about

10 h. local geomagnetic time and at a lower latitude at about

22 h. and move around the earth with the sun.

Hunten, D. M.: 1956. Jour. Opt. Soc. Amer. 46:578.

Meek, J. H.: 1955. Jour. Geophys. Res. 58:445.

— 1955. A special report issued by Physics Dept., University of Saskatche-
wan.

—~ and McNamara, A. G.: 1954. Can. Jour. Phys. 32:326.

— and Hector, F. S.: 1955. Can. Jour. Phys. 33:364.

Ionospheric Inhomogeneities.
The equipment consists of two radar units operating on 106

and 56 Mc/s respectively, and with their antennas mounted on

a rotatable tower so that both beams scan simultaneously the

same part of the sky; an interference type of radio telescope
for detecting the 50 Mc/s radio waves from the strong source

in Cassiopeia; and receiving equipment to record the scatter

from inhomogeneities in the ionosphere of radio waves trans-

mitted between selected points in \Vestern Canada.

An attempt is being made to correlate the occurrence and char-

acteristics of echoes with data on auroral and magnetic distur-

bances obtained from all-sky cameras and magnetometers oper-

ating at Saskatoon, Flin Flon, and Churchill, and from patrol
spectrographs operating at Saskatoon and Churchill. The majori-
ty of the auroral echoes occur from the region in the direction

of Flin Flon and Churchill which are northeasterly from Saska-

toon. Typical auroral echoes are occasionally observed from

regions where the angle between the incident radio waves and

the auroral structures (assumed parallel to the lines of the earth’s

magnetic field) departs notably from 90°.

Notable variations in the polarization of radio echoes from

aurora have been observed using frequencies of 56 and 106 Mc/s.
Radio echoes from aurora have not been observed on a frequency
of 200 Mc/s. No significant relationship has been discovered be—

tween the amplitudes of the scintillations of the radio star in

Cassiopeia and the occurrence and position of the aurora.

McNamara, A. G.: 1955. Jour. Geophys. Res. 60:257.

—— and Currie, B. W.: 1954. Nature. 17421153.
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Morphology of Auroral Displays.
Occurrences and position of aurora at Saskatoon have been

recorded by various types of auroral intensity recorders during
the past six years. These have scanned a meridional strip of the

sky from the northern to southern horizons in sweeps of 10

minutes each. During the past two years they have been sup-

plemented by all-sky camera records taken at one—minute inter-

vals. Additional cameras have been operating for more than a

year at Uranium City, Meanook, Flin Flon and Churchill. Hourly
observations for aurora, in some cases going back for more than

ten years, have been available from the ionosonde stations at

Resolute, Baker Lake and Churchill.

\Vhile the coverage has never been sufficient to construct a

series of maps for West-Central Canada showing the develop-
ment and progress of an auroral display, it has demonstrated

that occasions occur when displays are visible simultaneously all

the way from the Canadian Arctic Archipelago to the United

States border. There are also occasions when the displays appear

to have spread out simultaneously northward and southward

from the auroral zone.

During the past sunspot cycle, auroral frequency and intensity
at Saskatoon rose to their maximum values soon after the solar

maximum, and these decreased only slowly until near the solar

minimum. Although solar activity is rapidly approaching another

maximum, auroral frequencies and intensities at Saskatoon are

still low. This suggests that there is a significant phase difference

between the periodicities of auroral and solar activities.

Horizontal movements of aurora are being investigated by
projecting series of all-sky camera photographs on a suitable

grid and measuring displacements parallel and normal to the

geomagnetic meridians. Preliminary observations on the east-

west motion at Saskatoon showed no characteristic variation of

direction and speed with time of night. Cases of arcs or hands

moving in one direction with apparently constant speeds for

periods exceeding 20 minutes are very frequent.

Currie, B. W.: 1955. Can. Jour. Phys. 33:773.

—— and Weaver, J. T.: 1955. Can. Jour. Phys. 33:611.

Meek, J. H.: 1954. Astrophys. Jour. 1202602.
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CZECHOSLOVAKIA

Rapport sur les travaum clans les domaines du magnétz'sme
et de l’e'lectricite' terrestres pour la période de 1954 d 1957

Par Jan Bouska

1) Les caries magnétiques fondamentales.
La section géomagnétique de l’Institut Géophysique de I’Aca-

démie Tchécoslovaque des Sciences a complété les mesurages
des éléments géomagnétiques, exécutés pendant les années pré-
cédantes aux 161 stations du premier ordre dans les regions de

Bohéme, par des mesurages ultérieurs exécutés a 149 stations (in

deuxiéme ordre. En Slovaquie 1e Laboratorie Géophysique (1e

l’Académie Slovaque des Sciences — Observatoire a Hurbanovo—
a effectué des mesurages magnétiques fondamentaux a 100
stations (In premier ordre.

En collaboration avec les géomagnéticiens allemands on a

effectué en 1955 des mesurages géomagnétiques de liaison sur

les fronti‘eres entre la Tchécoslovaquie et la République Démo-

cratique Allemande, et en 1957 on a réalisé des travaux analogues
sur les frontieres de la Tchécoslovaquie et de la Pologne en

collaboration intime avec les savants polonais.

2) Les cartes magne‘tiques.
Les cartes magnétiques représentent pour les regions de Bo—

héme et pour l’époque 1950,0 les isogones, les isoclines, les lignes
isodynames (les composantes H. X, Y, Z et de l’intensité totale T

et les isopores de déclinaison ; on a publié ces cartes en 1956.
Par une méthode statistique nouvelle on a déterminé le champ

géomagnétique normal dans les regions de Bohéme pour la méme

époque 19509; les résultats obtenus ont été publiés provisoire-
ment et seulement pour la composante Z.

On a élaboré les cal‘tes magnétiques de la Slovaquie et le

manuscrit est a l’impression Une publication contenant (les

cartes magnétiques de la Tche’coslovaquie tout entiére est en

train de preparation.

3) Les observatoires magnétiques.
En Tchécoslovaquie i1 y a en fonetion perlnanente deux obser—

vatoires magnétiques: Pruhonice pres de Prague, avec les suc—

cursales a Budkov, et Hurbanovo en Slovaquie. Les enregistre-
ments sont traités d’une maniere normale, et les resultats obtenus
sont publiés réguliérement ; 0n fait parvenir les bulletins 51 tous

les institutions intéressées en Tchécoslovaquie et a l’étranger. Les

indices caractérisant l’activité géomagnétique sont envoyés ré-

guliérement a De Bilt. On fait parvenir une documentation sur

l’Année Ge’ophysique Internationale au centre regional AGI a

Moscou. L’équipement scientifique de la station a Budkov a été
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complete par un appareillage a enregistrement rapide, fabriqué
en Tehéeoslovaquie, et par un appareillage danois, type la Cour,

qui est destiné a l’enregistrement des pulsations geomagnetiques.

4) Les trauaum de laboratoz're.

Le personnel seientifique de l’Institut Géopliysique, e11 collabo-

ration étroite avec le personnel de l’lnstitut pour les Beeherches

et Essais Aeronautiques 51 Prague, a construit un magneto-
metre portatif avec une sonde électromagnétique. En collabora—

tion avee 1e personnel de l’entreprise industrielle Hradistan on

a fabriqué sur le meme principe un appareillage a enregistre-
ment rapide destiné a la station de Budkov, 01‘1 il fonctionne

actuellement dans une installation d’essai.

5) Les mesm‘ages (le'romagnéll'ques.
En Tchéeoslovaquie les mesurages aéromagnétiques sont effec-

tue's par la section géopllysique de l’Institut Central de Géologie
(111i a fait des mesures sur tout le territoire du pays a l’aide d’un

magnétométre aérien d’origine soviétique ASGM 38. Il est envi-

sage de poursuivre ees t‘avaux en 1958. Une partie des travaux

sera liée aux mesurages radiométriques aériens, qui poursuivront
l’enregistrement de la radiation gamma.

6) Le champ magne’tique ea'téricur.

Sur la base du materiel mondial d’ohservation et du propre
materiel géomagnétique et solaire on a étudié les problémes sui-

Vants :

Identification des regions M de Bartels;
Influence des regions actives du soleil sur l’aetivité géo—

magnétique;
Rapport entre l’effet géomagnétique des eruptions chro-

mosphériques et les éclats radioéleetriques.

Pendant l’étude de la relation des protubérances du soleil avec

les perturbations géomagnétiques on a effectué une repartition
(les protubéranees en 3 types, conformement a leur forme, dont

chaeun a ses consequences géomag‘nétiques particuliéres.
II a été constaté, que les regions M de Bartels sont earactérisées

par l’existence d’un certain type de protubérances, dont la forme

porte témoignage, qu’aueun champ bipolaire ou multipolaire
important n’existe (lans leurs environs.

II a été constaté pendant l’étude de l’influenee des regions ac-

tives du soleil sur l’activité géomag‘nétique, qu’il a lieu un abaisse-

ment remarquahle de l’activité ge’omagne’tique pendant le pas-

sage de certaines regions actives a travers 1e méridien central.

Ce sont avant tout les regions dans lesquelles on n’a observe an—

cune activité éruptive pendant leur passage 51 travers le méridien

central.

Nous avons eonstaté, sur la base (111 matériel d’observation

limite qui emit a notre disposition, que tous les orages géo-
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magnétiques demi-t'orts et forts, observes pendant la pc’riode
étudiée. ont eu lieu apres les eruptions accompagnées par (les

(sclats radioelectriques.
Pour l’obscrvatoire geomagnetique a Prnhonice on a determine

lcs courl)es et les diagrammes vcctoriels de la variation Sq ct les

courl)es de la marche journaliere dc l’activite’ géomagnétique.
Pour la solution satist'aisante (les problemes concernant l’in-

fluence de l'activitc’ du soleil sur I’activité géomagnétiquc on a

commence la construction d’un observatoire special.

7) Les eourunts telluriques.
L‘Institut (‘réopliysique de l’Académie Tcheeoslovaque (les

Sciences a établi un nouvel observatoire telluriquc a Budkov. Il

est équipé d’un appareillage pour enregistrement ralenti des va-

riations journalieres des courants telluriques a une vitesse d’en-

registremcnt de 90 nun/‘11 sur des ligncs NS et E\V, longues de

1000 In. Pour l’enregistrcnicnt des variations [1 eourle pe’riode des

cou‘ants telluriques l‘Observatoire est équipé d’un appareillagc
a vitcsse d’enregistrement de 30 nun/min. (avce un de’roulcment

en spirale des enregistrelm‘nts) sur des lignes NS et E\\', longues
do 100 m.
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D E N M A R K

Report on activities in geomagnetism and aeronomy

during 1954~1956

By V. Laursen and J. Olsen

The magnetic observatory at Rude Skov has functioned with—

out interruption (luring the three years. Normal speed records

from sensitivl and insensitive variometers as well as records

from a la Cour quick-run Inagnetograph have been obtained. The

orientation of the magnetic axes of the variometer-magnets has

been controlled, and the absolute measurements of the magnetic
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elements have been carried out as in former years. A great
number of measurements have been made in order to determine

the constants of magnetic instruments delivered by the Danish

Meteorological Institute to foreign institutions and IGY-stations.
and also the constants of QHM’s belonging to the Association and
used for international comparisons.

In 1955 Ineasurements have been made at all of the eleven

Danish secular variation stations.

Field observations have been made in 1954, 1955 and 1956 in

order to make the magnetic suwey more complete. The distance
between the stations for horizontal and for vertical force was

about 4 km and between stations for declination about 8 km.

Using older determinations, corrected by means of the secular

variation found from the measurements in 1955, a declination
chart for the epoch 1960.0 has been worked out.

The magnetic observations from the observatory at Rude Skov

and from the secular variation stations have been published in

the Annuaire Magnétique, 1ere Partie, Le Danemark The An—

nuaire Magnétique has been issued regularly, the observations

from one year being published in the following year.

Greenland.

The magnetic observatory, the cosmic-ray observatory and the

ionospheric station at Godhavn form parts of the Geophysical
Observatory, Godhavn, operated by the Danish Meteorological
Institute.

The magnetic observatory has been functioning without inter-

ruption during the period under review. Mr. K. Lassen, who for

several years has been in charge of the station, returned to Den—

mark in the summer of 1956 and was replaced by Mr. Eric Wolff.
The instrumental equipment is unchanged. Sensitive and in—

sensitive normal records of D, H and Z as well as quick-run
records (180 mm/h) of the same elements are available.

Every year a QHM and a BMZ have been sent from Denmark
to Greenland to secure that the results obtained at Godhavn are

in accordance with the values of the Rude Skov observatory.
The results of the magnetic observations made at Godhavn

are being published in the Annuaire Magnétique, 2eme Partie,
Le Greenland: A. Godhavn, of which the volume 1949 has been

completed and published during the period while 1950 is in the

press.

The cosmic-ray observatory at Godhavn, established in 1938.
has continued its operation. The records are being sent to the

Carnegie Institution of \Vashington for examination.
The ionospheric station at Godhavn has functioned throughout

the period except during the intervals 12th August—11th December

1954, when the electricity supply failed, and 15th September—2nd
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November 1956, when the equipment was transferred to a new

building (see below). During the eclipse of the sun (81 % cover-

age), 30th June 1954, observations were made every five minutes

from 10“?)0‘" to 1330'“ GMT. The material was placed at the dis-

posal of the Mixed Commission on the Ionosphere. From 29th

January 1956 the number of hourly measurements was increased

by one, the measurements being made at the following minutes:

14, 29, 44, 57, 58 and 59. During the summer of 1956 a new station

was built 3,5 km ENE of the town with the following geographical
and geomagnetic coordinates: (p

: 69°,26N; J. = 306°,09 E; 45 =

79°88 N; A = 327°,43 E. This station started working 2nd No—

vember 1956. The observer in charge, engineer J. K. Olesen, was

replaced by engineer F. Iversen in October 1956.

During the IGY an extended program will be carried out. The

attenuation of cosmic noise on the 10 meterband will be measured

and at the same time observations of the dawn—chorus will be

made. For that purpose two extra collaborators, engineer Eigil
E. Ungstrup and undergraduate A. R. Petersen, have joined the

station staff for the period of the IGY.

The magnetic observatory at Thule, which was closed down

in the summer of 1952, was reestablished during August 1955 at

the new settlement of Thule at 77° 29’ N, 290° 50’ E; d) = 89°,0 N,
A = 358°,0 E.

The observatory has functioned without interruption since

lst September 1955. Records of normal speed from sensitive and

insensitive variometers, as well as records from a la Cour quick-
run have been obtained. Absolute values of D, H and Z are

obtained by means of three QHM’s and two BMZ’s respectively,
all of them adjusted at Rude Skov and controlled every year by
a QHM and a BMZ sent from that observatory.

The magnetic obsewations for the years 1947, 1948 and 1949

from the Thule observatory at 76° 32’ N, 290° 56’E have been

made ready for publication.

During a visit to Greenland for inspection of the observatories

at Godhavn and Thule Mr. Johannes Olsen made determinations

of the diurnal variation of Z at Frederikshab, Egedeslninde,
Umanak, Upernavik and Cape York.

A comparison between the variation of Z at Godhavn and Ege—
desminde — only 60 km apart — showed that the difference be—

tween the diurnal variations was considerable even on moderately
disturbed days. An earlier comparison between the diurnal varia—

tions of D and H at the same two places showed no such dif—

ference.

Two new Danish magnetic stations with la Cour recorders will

be in operation in Greenland during the IGY. A temporary ob—

servatory at Julianehah will have a sensitive magnetograph and

a storm magnetograph, both of them with normal speed recording,
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and a 360 min/‘11 quick-run magnetograph. A variation station at

Scoresbysund will hav‘ a normal speed storm magnetog 'aph.
All—sky auroral cameras will be installed at Julianehfib. at

Godhavn. at Scoresbysund and at Nerd.

EGYPT

Report on geomagnetic work carried out from 1.054 to 1957

By A. H. Somalia, Director, Heliuan Observatory,
K. Wiener! and JI. Fahim

The new magnetic station.

During the period under review geomagnetic work was carried

on at the Helwan Magnetic Observatory without any serious inter-

ruption or disturbance until the beginning of 1956, when the elec-

trification of the suburban railway Cairo-Heb 'an was completed.
During the test period of the railway, in the first half of 1956, the

electric railway used to run for a few hours every day. On 1st July
19:36 full electric tral ie commenced so that only two hours of the

day remained undisturbed Absolute observations had to be shifted

to this quiet interval.

Although the disturbance of the present observatory site by the

electric railway had been anticipated and the plans for a new

magnetic observatory were r *ady in 1955, adverse circumstances

delayed the construction of a substitute for the Helwan Observa—

tory.
It is intended to construct the new magnetic obser 'atory at

)lissallat, a village on the northern rim of the Fayonm province
about 75 kilometers south-west of (Talro. This site was chosen
after several other sites had been investigated. The place is mag—

netically undisturbed and has good communication facilities.

It is hoped that the new observatory can be occupied by the end
of 1957. with a normal running magnetograph for three elements

and a quick running magnetograph for D and H. The old obser-

vatory will continue to function for another three y *ars.

Observatory work.

1. Normal run registration:
From 1954 to 195. magnetic work is based on the records of

the \Vatson magnetograph which is Operated at a speed of
15 mm/h and with scale values of 1’/mm for D and of approxi—
mately 6 yunm for H and Z.

In June 1955 a la Cour magnetograph was installed with a

recording speed of 15mm/h. This Inagnetograph works at scale
values of 04174111111 2.60 ytmm. and 3.00 y/mm for D. H and Z,
respectively. From lst January1956, onwards, hourly means were
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derived from this Iliagnetograph, while the records of the \Vatson

illagnetograph were used only for filling gaps in the records of

the la Cour magnetograph.
The la Cour magnetograph was installed in an unconventional

manner. The declination variometer is placed at a distance of

approximately 400 centimeters from the recorder drum so as to

arrive at a higher sensitivity and thus to match the sensitivity of

the intensity variometers. In the Helwan installation the three

variometcrs are far apart so that there is no interaction possible.
The declination variometer is not influenced by the magnetism
of the other two variometers. The three long focus cylindrical
lenses were replaced by a single cylindrical lens of short focus

in order to arrive at sharper traces. All three 'ariometer traces

are free to move over the full width of the recorder drum, as in

the conventional types of magnetographs (Rusk-a, Askania. etc.).
The recording ‘apacities are as follows:

declination: +60’ to —60’ without reserve spots
horizontal intensity: +7007 to ~1400y with two reserve spots
vertical intensity: +7007 to 72007 without reserve spots

These recording capacities are adequate to cope even with the

severest magnetic storms encountered in the past 50 years.

The la Cour variometcrs worked for two years without erratic

trace shifts except for one of the horizontal intensity 'arionieter

which was caused by an earthquake.

2. Quick run registration:
In 1950 a quick running la Cour recorder (180 mm/h) was pur—

chased without its variometers. Therefore a D—variometer and an

H— *ariometer were constructed in the observatory workshop. Both

variometers meet the specifications for the International Geo—

physical Year.

The variometers were fitted with concave mirrors which were

surface silvered. The use of concave mirrors results in extremely
sharp photographic traces.

This equiplnent will be set up at the new magnetic obser 'atory

by the end of 1957.

3. Absolute measurements:

The base values were controlled by absolute measurements on

an average once a week, The following instruments were in use:

Declination: Kew magnetometer No 87 has been the observa—

tory standard since the opening of this observatory in 1906. Ob-

ser 'ations with this instrument were discontinued in Februaly
1957. The standard deviation was :015’.

Kew magnetometer No 88 was installed in July 1955 in. order

to investigate the unduly large errors of the Kew magnetometers.
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Two years of experimental work revealed that the errors might
be caused by electrostatic attraction. It is conceivable that in the

extraordinary dry climate of Helwan electric charges are accu-

mulated on the wooden box and the glass windows of the magne~
tometer by cleaning with at cloth. These charges are dissipating
very slowly. Further experimental work with radioactive ma-

terial in the magnet box is in progress.
An Askania magnetic theodolite with pivot declination attach—

ment was used since November 1956. The standard deviation is

:03’. In future, base line values will be derived from this in—

strument. It was found necessary to observe both mirrors since
there exists a marked difference between the two mirrors which is

slightly variable. The mean of the twomirrors, however, is constant.

Horizontal Intensity: The Schuster—Smith magnetometer has
been the standard instrument of this observatory since 1931. Oh—

servations were continued throughout the three years. In De-

cember 1955 a new standard cell was introduced, for it was

suspected that the old standard cell was no more reliable. The

difference (new cell minus old cell) amounted to +137. Hence—

t'orth, the old cell was used only for rough balancing of the po«
tentiomcter circuit in order to prevent overloading of the new

cell. The standard deviation of the Schuster—Smith magnetometer
is less than i2y.

The Sehuster—Smith magnetometer has not been compared
with any other observatory standard since its purchase. There—

fore, there exists some uncertainty as to the validity of its con-

stants. A comparison with Rude Skov by means of Association

QHM’s is planned.
Since July 1955 the QHM’S Nos 157, 158 and 159, which were

purchased in 1950. were regularly used for additional control of
the H base—line values.

Vertical Intensity: Until the end of 1955 base line values of Z
were derived from observations of the inclination by means of
a Dover dip circle. The standard deviation in Z resulting from
errors in inclination is :157. Dip circle observations were dis—

continued at the end of 1956.

The Dye magnetometer which had served as the observatory
standard for Z since 1935 was shelved in 1943 due to difficulties
with the rotary converter. Experiments were made to replace the

rotary converter by a blocking oscillator and later on by a vi—
brator. The vibrator proved to be of an excellent frequency
stability.

The Dye magnetometer serves as observatory standard in Z
since April 1956; the results obtained with this instrument are

satisfactory, the standard deviation being less than :2y.
In addition and since Jilly 1955. Z-observations were regularly

taken by means of BMZ No 50, the standard deviation being less
than :27.
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4. Annual reports:
Since 1954 the following annual reports were completed: 1946,

1947, 1948, 1949 and 1950. The reports for 1945 and 1946 were

printed and dispatched, the remainder being in press. The reports
for 1951 and 1956 are in hand and will go to press very soon.

Up to 1946 only monthly means were published, from 1947 on-

wards the reports contain hourly values. The report for 1956 will

satisfy the recommendations of the International Association of

Geomagnetism and Aeronomy.

5. K—indices:

Before 1956 the magnetic character numbers on scale 0, 1, 2

were regularly dispatched to De Bilt every month.

From 1956 onwards, the 3-hour—range K—indices have been in—

troduced and after consultation with De Bilt the lower limit for

the range R = 9 was taken as 3007’.
The K—iudices as well as the character numbers are sent to

De Bilt at the beginning of every month.

The magnetic survey of Egypt.
The last magnetic survey of Egypt was carried out in the years

1908—10 (H. E. Hurst, The Magnetic Survey of Egypt and the

Sudan, Surv. Dept., Paper No 33). This publication also contains

observations by Roessler, made in 1895 in the Red Sea area, and

by Captain Lyons, made in 1893—94 in the Western Desert. All

observations were reduced to the Epoch 1910. The 70 stations

cover the Nile Valley, the Nile Delta, the Red Sea coast and a

small portion of the Western Desert.

A few stations were reoccupied by observers of the Carnegie
Institution of Washington between 1914 and 1918, and some de-

clination observations were made by the Helwan observatory
round Mersa Matruh and Solloum.

Although it has been felt long ago that a resurvey is necessary

the task could not be tackled due to the lack of staff.

In 1955 plans for a complete magnetic survey of Egypt were

made and field work was started in 1957, after some instruments

had arrived from abroad.

While in the old survey the spacing of the absolute stations

is approximately 40 kilometers, the spacing in the new survey
has been reduced to 25 to 30 kilometers. The vertical intensity is

observed every 5 kilometers while travelling from one station

to another, and more vertical force stations are added on return

journeys. The vertical intensity stations in between the network

of absolute stations do not only help in selecting undisturbed

places for the absolute stations but will later on also assist in

drawing isomagnetic lines.

The magnetic homogeneity of the site of every absolute station

is tested by three measurements of the vertical intensity by means
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of an Askania field balance, the three balance stations being
25 meters apart.

At the absolute stations the declination is observed by means

of an Askania magnetic theodolite with pivot declination attach-
ment. The standard deviation of a full set is :03’. The azimuth
is derived from sun observations (time azimuth) with an Askania

Midget theodolite, the standard deviation being i0.2’. The chro-

nometer correction is determined by means of BBC time signals.
The horizontal intensity is measured by means of QHM’s Nos

157—159 mounted on the Askania theodolite base.

The vertical intensity is derived from observations with BMZ

No 50. The instruments are compared every week with the ob‘

servatory standards at Helwan. So far, no serious changes of in-
strument constants have occurred.

From January to May 1957 observations were made at 51 ab-
solute stations and 350 vertical intensity stations, covering a large
part of the Delta, the Suez Canal Area, and the Fayoum District.

Finally, Egypt will be covered by approximately 1000 absolute
stations from which 20 to 25 will be selected for repeat stations.
It is estimated that the magnetic survey of Egypt can be com-

pleted in about 5 years.

F I N L A N D

Report on Geomagnetism and Agronomy 1955-57

By J. Kerdnen

The secretary of the National Committee, Dr. Eyvind Sucks-
dorff died on October 19, 1955. He has rendered for the Geo-

physics in Finland Inost valuable services, first as observer-in-

charge at the Geophysical Observatory in Sodankyléi 1927—1944,
later as geophysicist at the Meteorological Central Office since
1945 and as secretary of the Observatory Committee of Sodan-

kyléi since 1946. His main scientific studies dealt with geomag—
netic activity, pulsations and oscillations.

The Work of the Meteorological Central Office.
As geophysicist was appointed in June 1956 Mr. Christian

Sucksdorff M.A.

Nurmijdrui Geophysical Observatory.
The geomagnetic registration has continued regularly by means

of three La Cour variometer sets, for normal, quick-run and storm

registration respectively. The measuring instruments have been

compared once a year at the Rude Skov Observatory in Denmark.
The registrations of the years 1953-1955 have been made ready
for the printer.

The dwelling of the Observatory was built in 1956. From the

beginning of 1957 Mr. Matti Kivinen MA. has served as observer-

in-charge at the Observatory.
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A new ionospheric station has made soundings since January 1,
1957 with an apparatus made available by the Central Board of

Post and Telegraphy.

Magnetic surveys.

Magnetic measurements have been made 1955-1956 in 15 secu-

lar points. On the base of these and earlier surveys Dr. J. Keranen

has prepared geomagnetic maps of D, H and Z for the epoch
1955.0.

Sodankylil Geophysical Observatory.
Three sets of magnetic variometers have been regularly run-

ning. The measuring instruments have been compared in Nurmi—

jéirvi Observatory. The observational material from the years
1946-47 has been prepared and is ready for the printer.

The recording of earth currents has been reestablished and is

running since January 1, 1957.

A seismograph station has been founded in 1956 with a Benioff

vertical and a Sprengnether horizontal seismometer.

The Swedish all-sky auroral camera has been set up in Fe-

bruary 1957.

During the International Geophysical Year the Observatory
will operate an ionospheric station with instrumental equipment
on loan from the “Institut fiir Ionospharenforschung” at Lindau

in Germany, and a radioastronomic station belonging to the Uni—

versity of Helsinki.

Mr. E. Kataja has served as observer—in—charge.

Puincaiions.

J. Keréinen, 1956: Gustaf Eyvind Sucksdorft‘, Geophysica 5:2.

— 1956: Johan Jacob Nervander, Founder of the Magnetic Meteorological
Observatory in Helsinki 1805—1848. Geophysica G: 1.

— 1957: Gustaf Eyvind Sucksdorff Nachruf (also in Finnish), Sitzungs-
berichte der Finnischen Akademie der Wissenschaften 1956.

— 1957: Das Internationale Geophysikalische Jahr 1957—1958 (also in

Finnish). Sitzungsberichte der Finnischen Akademie der \Vissenschaf—

ten 1956.

Helvi Lahti, 1957: Uber das Auttreten der magnetischen Pulsationen in

Sodankyl'a und Vuotso in den Jahren 1935 und 1936.

E. Sucksdorff, 1954: Ergebnisse der magnetischen Beobachtungen des 01)-

servatoriums zu Sodankyla in den Jahren 1943—44.

H 1955: Das Polarlicht. Naturwiss. Rundschau, Heft 1, 1955, Stuttgart.
— 1956: The Influence of the Moon and Inner Planets on the Geomag-

netic Activity, Geophysica 5: 2.
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FRANCE

Rapport de la Section de Ge’omagne’tisme et Ae’ronomie

sur les travanx de 1954 ('1 1957

lél'e PARTIE: GEODIAGNETISM'E

I. — Magnétisme terrestre

Observations et campagnes magne’tiques —~ Prospection.
Le 1e1' Juillet 1957 (les observations magnétiques réguliéres ont

commencé an Centre d’Etudes Géophysiques de Garchy (Champ—
fleury), nouvellement créé, dans le département de la Nievre.

Elles comportent (les enl‘egistrements des 3 composantes du

champ, (lu type << La Cour» normal et des enregistreinents (les

pulsations sur les 3 composantes par la méthode << bal‘1‘e~f1ux-

metre >> de E. Selzer. Malheureusement les travaux (le construc-

tion on cours génent beaucoup ces mesures.

En Terre Adélie deux stations magnétiques fonctionnent depuis
Mai 1957 : la station cétiére << Dumont d’Urville >> et la station-

plateau «Chal‘cot». Des enregistrements normaux du champ
(type << La Cour» on balance Askania) et des enregistrements
(les pulsations par la métliode << barre—fluxlnetre >> y sont effec-

tués respectivement par A. Lebeau et R. Schlicli.

Des enregistreinents analogues (in Champ et (les pulsations ont

été également commences en 1957, aux Iles Kerguélen, par M.

Bockel, S. Eschenbrenner et J. Panaro.

Dans les tomes 26, 27 et 28 des Annales de l’Institut de Physique
du Globe de Paris ont été publiés :

1) les résultats des observations magnétiques regulii‘res, effec-

tuées ces dernieres années, dans les Observatoires de Chambon-

la-Forét, Nantes, Tamanrasset, M’Bour, Bangui, Tananarive et

Ksara.

2) les résultats de la 2eme série de mesures faites en 1952 aux

stations de répétition du réseau frangais, E. Selzer (111), ainsi que
les valeurs de Z, rapportées a 1954,0, détel‘minées par L. Godard

(62) en quelques stations des Ardennes.

Dans d’autres publications ont été donnés les résultats de cam-

pagnes magnétiques faites dans les Ardennes par L. Godard (60,
61, 137), in Madagascar par le Pere Cattala (23), en A.O.F. par
R. Doniol (42), en diverses regions (l’Afrique par J. Dubief (43,
44, 45) et A. Fourey (58), au Sahara et an nord du Tanezrouft

par J. Castet, J. Dubief et J. Lagrula (21, 22).
Les chercheurs de l’O.R.S.T.O.M. ont poursuivi l’établissement,

en Afrique, d’un réseau de bases nlagnétiques a intervalle moyen
de 100 Km. En A.O.F. des mesures ont eu lieu aux stations Car—

negie qui avaient été occupées en 1913 et 1926. Des centaines de

nouvelles stations ont été occupées dans les regions suivantes :
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Aféma, Moyen Congo, Togo, Dahomey, Haute-Volta, Cote d’Ivoire,
Ouhangui~Cliari, Soudan, houcles du Niger, Tchad.

Mclle Y. Crenn (35) a groupé dans une méme publication, et

interprété, les résultats des mesures magnétiques faites de 1953 a

1955, par les géophysiciens de 1’0.R.S.T.O.M., dans la partie cen—

trale de l’A.O.F.
Une nonvelle réoccupation des stations de répétition du réseau

magnétique de la France métropolitaine a été assurée par E. Le

Borgne, pendant l’été 1957. En 1957 également J. Duhief a effec-

tué des mesures magnétiques (1e répétition a Tamanrasset et Ide-

les (Sahara) et la Pére Cattala a réoccupé les stations du réseau

Besairie dans le nord de Madagascar.
Les Missions hydrographiques de la Marine ont fait des me-

sures magnétiques en Afrique, a Madagascar et an Viet—Nam.

E. Le Borgne (75, 76, 77) a expose dans un mémoire de these

l’ensemhle de ses travaux sur la susceptibilité magnétique du sol

dont il a été rendu compte a l’Assemblée de Rome (1954).
Les Missions de la Compagnie générale de Géophysique ont

effectué des campagnes de prospection magnétique en France,
en Sicile et en Afrique.

Des abaques pour le calcul et l’interprétation des anomalies

magnétiques ont été construits par V. Baranov (1) qui en a mon-

tré l’application pratique a partir de mesures faites dans Ies

Pyréne’es.
J. Chastenet de Géry et H. Naudy (25) ont propose deux caté-

gories d’abaques pour l’interprétation des anomalies. La premiere
catégorie peut s’appliquer a la fois aux anomalies gravimétriques
et aux anomalies magnétiques dites «pseudo-gravimétriques»
obtenues par reduction an pole des cartes ae’romagnétiques, selon
la méthode de V. Baranov (3). La deuxieme catégorie est uti-
lisable pour I’interprétation directe des cartes magnétiques.

Appareils de mesures.

E. Selzer (113, 115, 116) a mis au point line méthode d’enregis-
trement des variations rapides du champ magnétique terrestre,
utilisant une bobine a noyau de mumétaI—molyhdene reliée a un

fluxmétre. Le dispositif peut donner Ies variations des éléments

H, Z on D avec une sensibilité constante (a mieux de 10 % pres)
d’environ 0,06 y/mm et cela pour des périodes comprises entre

2 s et 2 min. De tels dispositifs fonctionneront, pendant toute l’An-
née Géophysique, dans plusieurs stations francaises et étrangéres.

G. Grenet (65) a rcpris. sous une autre forme, 1e probleme, déja
traité par E. Selzer, de l’influence de la self-induction dans les

bohinages a noyaux magnétiques utilisés pour l’enreg‘istrement
des variations rapides du champ magnétique terrestre.

A. Leheau (74) a construit un variométre, a aimant de dimen-
sions trés réduites, pour l’enregistrement des variations rapides
de H et D (périodes : 1 seconde a quelques minutes). Un systéme
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de 2 bobines d’Helmholtz, parcourues par le courant de compen—
sation d’un variométre électromagnétique du type Diirschner,

permet de compenser les variations lentes du champ et par suite

d’utiliser un enregistreur hélicoidal.

A. Lebeau a étudié avec P. A. Blum (8) une autre méthode de

compensation de la variation lente d’une composante du champ
magnétique terrestre par utilisation d’nn variométre magnétique
a longue période dont l’aimant crée, par sa rotation, le champ
nécessaire.

Un nouveau van'ométre électromagnétique, type B, pratique—
ment insensible a l’agitation microséismique, a été mis au point
par G. Grenet et J. Castet (20).

P. A. Blum a transformé un Q.H.M. en appareil polaire, en uti—

lisant un trés petit aimant-miroir de facon a atteindre des valeurs

de H trés faibles, jusque vers 200 y. L’appareil fonctionne ac—

tuellement en Terre Adélie.

R. Birebent (6) a appliqué a la mesure du champ magnétique
terrestre un dispositif rappelant le galvanométre a vibrations,
avec mesure par quartz piézoélectrique.

Une étude a été faite par Mme F. Duclaux et B. Leprétre (52)
sur l’écart observé entre les valeurs de H déterminées a l’aidc

d’un théodolite Chasselon et d’un Q.H.M. en plusieurs stations.

de Chamhon-la-Forét (France) vers le sud jusqu’a Tamanrasset

(Sahara).

Variations du champ magnétique terrestre.

-— Variations lentes.

Une étude de P. Bernard (5) traite de la variation undéccnnale

de H, calculée d’aprés les moyennes mensuelles (1902—1939) do

Paris, Bombay, Honolulu et \Vatheroo.

P. Herrinck (67) a consacré un niémoire dc tliése a l’étude do

diverses variations du champ magnétique terrestre. L’observation

la plus originale est relative a la variation dc jour en jour de H

‘a minuit local. Tragant les courbes correspondantes pour plu—
sieurs observatoires, P. Herrinck a montré qu’il apparait des

sortes d’oscillations de relaxation. de caractére mondial, dont lc

début correspond aux jours troubles et la fin aux jours calmes

internationaux. Les orages magnétiques ne seraient que des cas

particuliers intenses de ces oscillations. P. Herrinck a essayé
d’expliquer ce phénoméne a partir de la théol‘ie de Chapman et

Ferraro.

Des ionogrammes enregistrés en 1953—1954, a Dakar, K. Suchv
et P. Vila (124) ont déduit l’intcnsité du champ magnétique ter—

restre dans la couche F2 et les variations diurne et annuelle du

champ a l’altitude de 300 Km.

J. Coulomb (29, 31) a calculé. sur un cas schématiquc, la varia—

tion niagnétique séculaire que produirait un flux convergent ou
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divergent de matiére quuide et conductrice a la surface du noyau
terrestre.

L. Cagniard (14) a discuté l’opinion de N. Stoyko (123) suivant

laquelle les variations séculaire et annuelle du champ magné-
tique terrestre seraient étroitement liées aux fluctuations de la

vitesse de rotation du Globe. 11 n’exclut quand meme pas absolu—

ment l’idée qu’il puisse exister une corrélatiou de ce genre ct i1

suggére qu’elle pourrait étre la consequence d’un effet Rowland,
la séparation des charges électriques dams l’intérieur du Globe

pouvant étre provoquée, selon lui, par le gradient de pression.

— Agitation magnétz'quc.
P. Rougerie (105) a fait l’étude des baies relevées sur les en-

registrements du Val-Joyeux, de 1901 a 1936. Il les a comparées
aux baies enregistrées a Tortosa.

L’étude de l’évolution moyenne D5t des orages magnétiques a

été reprise, par E. Tliellier et Mme O. Thellier (128), pour la

France, pour H seulement mais pour un grand nombre d’orages,
en séparant les orages a début brusque et les orages a début pro—

gressif. Pour chaque type d’orages, les orages ont été classés sui-

vant l’heure locale de leur début afin d’établir I’effet de l’heure

locale sur le déroulement de la perturbation.
Le Pére Mayaud a publié (84, 85, 87) 1e résultat de I’étude des

enregistrements et (les observations du champ magnétique qu’il
fit en Terre Adélie en 1951—1952. Sur ces enregistrements et sur

les enregistrements polaires antérieurs, 1e Pére Mayaud a observé

deux types d’agitation magnétique : N, a maximum diurne la nuit

et J, a maximum diurne 1e jour, dont il a étudié les propriétés.
Les propriétés de l’activité J, a l’intérieur de la zone aurorale,

s’expliqueraient par les << horns >> se formant dans le front cor-

pusculaire neutre (théorie de Chapman et Ferraro) au moment

de son approche de la Terre. A l’extérieur de la zone aurorale

I’activité J serait due a un transport, vers les latitudes moyennes,
de la perturbation créée i1 l’intérieur de la zone. On pourrait ex-

pliquer l’activité N par un schéma du type << anneau-équatorial ».

L’eusemble de ce travail a fait l’ohj et d’un mémoire de these (86).
J. F. Denisse et l’Abhe’ Simon (40) ont montré que les observa—

tions de la raie jaune coronale ont permis d’identifier (les centres

Y d’activité solaire dont le passage au méridien central du soleil

s’accompagnait d’une recrudescence (le l’activité géomagnétique.
L'étude des relations entre l’activité solaire et l’activité géo-

magnétique a été poursuivie par les mémes auteurs (39, 117,
118. 120, 121). Dans un mémoire de thése (119) l’Abbé Simon {1

expose, successivement, les relations entre les propriétés radio—

électriques, optiques et géomagnétiques des taches, les relations

entre les eruptions les plus intenses sur ccs taches et I’activité

géomagnétique, les relations entre l’activité radioélectrique des

tacbes et la couche F2 de l’ionosphére. Depuis 1e milieu dc l’année
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1956 la position des centres d’activité radioélectrique sur le soleil

est déterminée au moyen du grand interférométre de Nangay.
B. Leprétre (81) a relié aux mouvements de 2 taches solaires

des perturbations géomagnétiques enregistrées en 1949 :21 Ta-

manrasset.

K. Burkhart et E. Selzer (13) out analysé, sur les enregistre—
ments do 14 observatoires européens, la variation de forme si—

nusoidale apparue sur D le 11 avril 1954, mettant ainsi en evi-

dence le développement d’une perturbation semi-locale, cycloni-
que, de l’ionosphere, dans les regions bordant les limites Sud

de la zone aurorale.

Utilisant les enregistrements de 2 variométres Grenet, Mme F.

Duclaux, J. Lacaze et B. Leprétre (47) ont étudié le champ mag—

nétique d’un orage météorologique observé a Tamanrasset.

G. Dugast (53) a recherche les coincidences entre les débuts

hrusque d’orages magnétiques, publiés en 1950 et 1951 dans les

Bulletins de l’I.A.T.M.E., et les perturbations relevées sur les en—

registrements (l’un variometre électromagnétique et (l’un vario—

metre La Cour, a Tamanrasset.

O. Sipahioglu (122) a établi la repartition dans le temps des

s.s.c. et s.i. apparaissant dans les 5 jours ([ui suivent le début

d’un s.f.e.. La correlation, dans le temps, entre le s.f.e. et l’orage
est tres floue, mais la durée de l’intervalle séparant un s.i. d’un

s.f.e. est mieux définie et présente un maximum entre 25 et 30

heures.

J. L. Bureau (12) a interprété, par la théorie du nuage ionisé
de Chapman et Ferraro, 1e début hrusque d’un orage magnétique
enregistré a Tamanrasset le 21 Octobre 1952. 11 a ainsi calculé

les valeurs numériques caractérisant, en fonction du temps, 1a

position et la vitesse de la face avant du nuage.
Les enregistrements de H, effectués en 1954, a Port-aux—Fran—

eats (Iles Kerguélen) par la Mission de l’Armée de l’Air ont été

compares par A. Luchet (82) a ceux obtenus {‘1 Heard Island par
l’Australian National Antarctic Research Expedition.

— Pulsations.

J. Coulomb (27) a compare les périodes et les amplitudes des

pulsations enregistrées 5111' H, du 6 an 11 Décembre 1953, simul-
tanément en 2 stations frangaises distantes de 500 km : Chambon-

la—Forét et St-Vliehel—de-Provence. I] a montré, (l’autre part (30),
que les observations faites a Kartoum par Asthury et a Bangui
par Mme F. Duclaux et L. Le Donche (46), au cours de l’éclipse
totale de Soleil du 25 Février 1952, confirment l’hypothése que
les pulsations magnétiques seraient dues a des variations de cou-

rants dans l’ionosphére provoquées par des variations de con-

ductibilité locale.

Partant de l’hypothese que les << pulsations géantes >> et les
<< trains de pulsations >> (p.t.) pouvaient étre engendrés au cours
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des aurores, J. Coulomb (34) a établi une théorie de la propaga-

tion, des zones aurorales vers les régions de plus basses latitudes.

La Comparaison des amplitudes calculées et des amplitudes ob-

servécs moutre qu’il y a accord dans le cas des << pulsations
géantes >>, désaccord dans celui des << p.t. >>.

G. Gihault a signalé (59) 1e décalage observé, sur les enregistre-
ments magnétiques de Chambon—la-Forét, entre l’apparition de

micropnlsations, les eruptions chromosphériques des 14 et 15

Octobre 1953 et le début brusque de la tempéte magnétique qui
a su1v1.

A l’Institut (1e Météorologie ct dc Physique du Globe de l’Al-

gérie s’est poursuivic l’étude des pulsations enregistrées 51 Ta-

manrasset avec les variométres électromagnétiques Grenet:

J. L. Bureau (9, 10, 11) s’est attache au dépouillement et a

l’étude détaillée (les p.s.c. enregistrées de 1952 a 1954.

G. Grenct (63) a mis en évidence, cn collaboration avec des

chercheurs japonais, que des pulsations polaires liécs aux haies,

quand elles étaient enregistrées simultanément a Tamanrasset et

a Onagawa, étaient en phase et commengaient également par un

accroissement progressif de dH/dt. D’autre part, G. Grenet (64) a

cherché a expliquer, par la théorie de Chapman et Ferraro, la

partie initiale croissante de ces pulsations.

Aimantation des raches et (125 terms cuites. Paléomagnétisme.
E. Thellier et Mme O. Thellier (129) ont donné de noveaux

résultats sur la direction du champ magnétique terrestre aux

époques carolingienne et romaine, en Allemagne, Angletcrrc et

Belgique, ct sur son intensité it l’époque punique a Carthage et

a I’époque romaine en Suisse.

E. Thellier ct Melle Rimbert (98,99,100,130,131) ont attiré l’at-

tcntion sur l’aimantation rémanentc anhystérétique que penvent
acquérir les roches et les terres cuites par action de champs

magnétiques alternatifs en presence du champ magnétique ter-

restre. Ils ont examine le probléme de la separation, par champs
altcrnatifs, (le divers types d’aimantations (rémanentc isotherme,

thermorémanente, anhystérétique, de viscosité) que penvent
porter les roches et les terres cuites. Les essais ont tout d’ahord

porfté
sur (les corps mieux définis: magnetite et sesquioxyde

de er.

A. Roche a poursuivi ses recherches sur I’aimantation réma-

nentc, normale ou inversée, des roches volcaniques. II a étudié

successivement (101, 102, 103, 104) des unités volcaniques d‘An-

vergne, du Velay, de l’Ahaggar et de l’Estérel. Les résultats con-

ccrnant des observations sur 18 coulées basaltiques d’Auvergne
l’ont, en particulier, conduit 51 conclnre que. si l’aimantation in-

versée des roches est due a l’inversion du champ ayant agi au

refroidissement, la derniére inversion du champ serait produite
au milieu du Pleistocene inférieur.

Des essais ont été effectués par Melle J. Roquet (108) sur
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certaines roches tertiaires, 2‘1 aimantation rélnanente inversée,
récoltées dans l’Ahaggar et en Auvergne par A. Roche. Ces roches
ont acquis, au laboratoire, des aimantations thermore'manentes
de sens normal mais ont été plus ou moins profondément modi-
fiées par les réchauffements. Melle J. Roquet s’est aussi intéres—
sée (109) aux modifications, par réchauffements, des propriétés
magnétiques de pyrite naturelle pulvérisée.

Plusieurs études théoriques ont été faites, par L. Néel (93, 94,
95), sur la structure cristalline et les proprie'tés magnétiques des

ferro-, anti—ferro- et ferri-magnétiques, avec application a divers

problémes de paléomagnétisme dont ceux concernant les prin-
cipales propriétés magnétiques des roches et les différents mé-
canismes susceptibles de provoquer dans une roche une aimanta-
tion thermorémanente en sens inverse du champ ayant agi au

refroidissement.

II — Courants tellun’ques

Prospection. Me‘thodes d'interprétation.
Les Missions telluriques de la Compagnie générale de Geo-

physique ont effectué des travaux de prospection en France, en

Sicile, en Autriche, en Afrique du nord, an Sahara, an Sénégal et
a Madagascar.

R. Godivier a fait des sondages électriques au Tchad. La mé-
thode de superposition des états d’équilibre a été appliquée par
G. Kunetz (69) a la resolution du probleme de la distribution des

potentials, due a un champ uniforme a l’infini, au-dessus d’un
anticlinal infiniment resistant, sous une couverture horizontale
discordante.

R. Utzmann et B. Favre d’une part (134, 135), L. Cagniard et

R. Neale d’autre part (19, 92) out mis au point de nouvelles

techniques de mesures électriques, en cuve électrolytique, pour

1’interprétation, sur modéles réduits, des résultats de prospec—
tion électrique ou tellurique.

Utilisant sa technique des modeles réduits, R. Utzmann a deter-

mine, avec B. Favre, (136) 1e champ et << 1’aire >> telluriques au-

dessus d’anticlinaux résistants, allongés et étroits. Les mesures

permettent de définir a partir de quelle valeur de sa longueur
(évaluée par rapport a la profondeur du substratum) un anti-
clinal se comporte comme une structure cylindrique. Dans le cas

d’anticlinaux non cylindriques on peut les localiser et évaluer
leur orientation et leur forme générale.

G. Kunetz et J. Chastenet de Géry (71) out montré les pos-
sibilités d’application de la méthode de la representation con—

forme £1 divers problémes de distribution du potentiel, en parti—
culier dans le cas de terrains homogenes de conductivités dif-
férentes séparés par des surfaces de formes varie’es.

J. Martin a donné (83) les résultats ohtenus dans la determina-
tion de la vitesse des courants marins, avec l’appareil G.E.K.,
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utilisé en 1955 devant Cherbourg, puis dans l’Océan Indien et

l’Océan Austral.

L. Cagniard (17) a présenté, sous une forme nouvelle, la

théorie de la inesure électromagnétique de la vitesse des courants

marins et montré comment on pourrait determiner la vitesse en

function de la profondeur, réalisant ainsi ce qu’il a appelé un

<< carottage océanographique >> des Vitesses.

Appareils de mesures.

Pour avoir des correlations plus significatives ct plus précises
en prospection par courants telluriques, R. F. Forbes (57) a pro-

posé un dispositif d’enregistrement sélectif de ces courants 51

l’aide d’un systeme électromécanique au voisinage de la ré-

sonance.

Un suiveur de spot a pistes multiples a été définitivement mis

au point par A. Blum et D. Monneau (7).
E. Selzer (114) a fait one étude des contacts électriques impar—

faits avec application au cas des prises de terre. Depuis Mai 1955,
il a expérimenté, a l’Observatoire de Chambon—la-Forét, des mon-

tages d’enregistrement des courants telluriques ne niettant en

oeuvre que des lignes extra—courtes (moins de 50 m. entre les

electrodes); la compensation des montages usuels étant ici rem-

placée par une compensation niécanique: torsion convenable du

fil de suspension du galvanometre.
Des essais satisfaisants (78, 79) ont été effectués, en Juin 1956,

au Grand Glacier d’Aletsch (Suisse) par Melle C. Lefévre, A.

Bauer et H. Fournier, avec un dispositif mis au point, sous la

direction de L. Cagniard, avec le concours de P. Albertinoli et

A. Blum. Ce dispositif, qui comporte une amplificateur électro-

métrique, permet de faire des enregistrements telluriques sur les

glaciers malgré 1a résistivité tres élevée de la glace, et d’utilisel‘

les méthodes de prospection par courants continus. La méthode

peut étre appliquée £1 divers problemes concernant glaciers,
inlandsis, banquises et sols gele’s.

Melle L. Dupuy a présenté (56) un diplolne d’études supé—
rieures, a la Faculté des Sciences d’Alger, sur la mise au point
d’un appareil destiné a éliminer les variations lentes des cou-

rants telluriques afin de permettre Ieur enregistrement facile.

Variations des courants telluriques.
G. Kunetz (68) a comparé les enregistrements tellui‘iques ef-

fectués 2‘1 l’occasion de l’éclipse de soleil de Février 1952, simul—

tanément en France, en Italie, au Sahara, en A.E.F., au Véné—

zuéla et aux Etats-Unis. Les enregistrements du Gabon, oil

l’éclipse était totale, et de la Sicile, oil l’éclipse était de 33 % et

décalée de plus d’une heure par rapport au Gabon, ne inontrent

aucun effet d’éclipse sur l’intensité ou la fréquence (les varia-

tions telluriques.



88 PART III. — NATIONAL REPORTS

G. Kunetz (70) a, d’autre part, étudié les variations rapides des
couran’ts telluriques enregistrés en 1951—1952, en France, en

Italie, en Algérie, au Maroc, au Gabon et a Madagascar.

Théories.

J. D’Hoeraene (41) a montré que 1e vecteur représentant le

champ tellurique £1 1a surface du sol se comporte comme un

vecteur aléatoire a deux dimensions dont la repartition est ellip-
tique et obéit sensiblement a une loi de Gauss quand on considére
des intervalles de temps suffisamment longs. II a étudié, sur un

exemple, les variations en fonction du temps, de l’ellipse de

prohabilité.
A. Belluigi (4) a établi quelques propn'étés des champs géo-

électromagnétiques de différents émetteurs alternatifs et indiqué
une solution pour le probleme de l’émetteur a une electrode.

On trouvera, dans la bibliographie, les references concernant

(les articles et conférences de plnsieurs auteul‘s.
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Zéme PARTIE: AERONOMIE

Ce rapport resume les travaux qui ont été faits en France

depuis l’Assemblée Générale de Rome en 1954.

Nous ne retiendrons que les résultats les plus importants.
Ciel nocturne.

Barbier a pu montrer que certains domaines spectraux pré-
sentent des variations simultanées. II a ainsi réuni les radiations
en groupes covariants:

1) Raie verte, raie bleue, bandes de Herzberg. spectre continu ;

2) Raies rouges de 01, raie D, bandes de OH.

Jean Dufay, en collaboration avec Tcheng Mao-Lin, a égale—
ment mesuré l’altitude d’émission des raies verte, jaune et rouges,
d’aprés d’anciennes mesures, et iIs conclucnt 51 une altitude
voisine de 200 km pour la raie verte, un peu supérieure pour la

raie jaune, et 250 a 280 km pour la raie rouge.
Berthier, dans sa these de doctorat, a étudié les variations de

l’intensité des bandes du proche infra—rouge de OH et de 02
atmosphériques. Les bandes de OH out time variation diurne

particuliére ; elles décroissent au debut de la uuit, puis recom—

mencent a croitre a partir de 23“?)0. Pendant 165 units d’hiver,
qui sont plus longues, on observe en fin de nuit un maximum
suivi d’une chute brusque. Les bandes de 02 out une variation

irréguliérc. La variation annuclle a également été étudie’e. L’émis-

sion de OH est minimum en été et maximum en hiver; comme

celle des raies du sodium, l’émission de 02, beaucoup plus acci-

dente’e, présente 4 maxima au cours de l’année. L’altitude d’e’mis—
sion de ces dcux groupes de bandes a été située entre 150 et

200 km.

Un certain nombre d’études spectroscopiques ont été faites.

MM. Cabannes et J. Dufay ont mesuré avec l’étalon Perot-Fabry
les longueurs d’onde des deux raies rouges avec une exeellente

precision ; ils ont trouvé 6300.308 et 6363,790 i 0,004 A.
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Karandikar a commence la mise au point d’un interférométre

enregistreur pour la mesure de la largeur de la raie verte.

M. et Mme Herman out mesuré avec precision les longueurs
d’onde de la bande (16 OH dans le rouge.

Phénoménes cre’pusculaires.
Maurice Dufay a publié sous forme de these de doctorat un

important travail consacré aux bandes de N: et an doublet de

NI 5199 A. Les bandes de N: que l’on observe tous les jours, ont

une intensité tres variable on rapport étroit avec l’activité ma-

gnétique. L’altitude est comprise entre 90 et 125 km, la tempera-
ture de rotation est de 400°K. Ces bandes paraissent avoir égale—
ment 11ne é1nission nocturne. Le doublet interdit de NI s’observe

a une altitude voisine de celle de Nj. On l’observe beaucoup
mieux en été qu’en hiver, et mieux le soir que le matin; il est

nettement absent la nuit. L’examen des me'canismes d’excitation

permet de conclure en favour d’un mécanisme de résonance

optique pour N+, et d’un phénoméne de fluorescence pour la

‘aie 5199.

Robley a utilisé les résultats obtenus aux hautes latitudes

(Greenland et Terre Adélie) concernant l’émission crépusculaire
du sodium pour determiner l’altitude de la couche, et il a montré

en collabo 'ation avec Mayaud que cette emission, fort intense au

cou1s de l’hiver austral a tendance it présenter un maximum en

juin--j11illet (hiver austral)
Blamont a donné la desc11ptlon de plusieulsmgénieux disposi-

tifs pour l’étude (les raies D du sodium au crépuscule. II a fait

quelques essais 1‘1 tres haute altitude en vue de rechercher l’émis-

sion diurne.

Aurores polail'es.
Le spectre des aurores a été étudie’ par M. Dufay et ses c01-

laborateurs quand les cireonstances le permettaient, et Barbier

a 111is an point un appareil pour la détection des aurores.

L’ionosphére.
En ce qui concerne l’altitude (les diverses couches ionosphé—

riques, Bouquin e’tudiant ses mesures en Terre Adélie a exposé
l’ensemblc des résultats obtenus parmi lesquels nous noterons

particulierement l’existence de la couche G et la présence de

triple décomposition.
Busch et Luchet ont relevé sur les radio—sondages des Iles

Kerguélen (les échos provenant d’une couche non—absorbantc

située vers 60 km d’altitude.

Dans le domaine de l’absorption, des mesures ont été faites £1

Domont par le Pere Lejay, et ses collaborateurs, avee une mé—

thode permettant de tenir compte des variations rapides et qui
a montré 1111 maximum d’ahsorption dans l’aprés—midi. Steinberg
et ses collaborateurs, mesurant l’absorption sur une fréquence
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émise par le soleil, ont trouvé une valeur supérieure a la valeur
calculée ; l’absorption due a l’oxygene et a la vapeur d’eau n’ex-

plique qne 65 ‘70 de l’atténuation. Vieira a également mesuré

l‘absorption ionosphérique, grace an rayonnement galactique sur

30 Mc/sec, et il a pa distinguer entre l’occultation et l’absorption
proprement (lite ; l’absorption a été IneSilrée pour la couche F2
ct pour la couche D, dont l’absorption diurne a pu étre décelée.

Le Pere Lejay et Melle Durand, d’une part, Estraband d’autre

part, étudiant l’éclipse du 25 février 1952, ont examiné parti-
culiérement la région F2 qui s’est révelée complexe ; une

(leuxiéme couche apparaissait all-(lessons de la couehe normale ;

(le plus l’anciennc couche F s’éléve rapidement a une altitude
de 800 km.

Les relations entre l’ionosphére et divers phénoménes solaires

ou tel'rcstrcs ont été étudiées. Delobcau et Suchy ont mis en

évidence une relation entre l’absorption et le nombre de {aches

solaires.

Deloheau ct Gallet ont montré des variations de structure de

l’atnlosphére en fonction de la déclinaison du soleil. Mme Stoyko
a montré que les cas de super—propagation sont liés a une activité
solaire importante. A propos d’étude de l’émission [les taches

solaires, Simon a pit distinguer entre les taches solaires radio-

électriquement actives, qui sont aussi magnétiquement actives,
et celles non radio-électriquenient actives, qui sont accompagnées
d’une faihle diminution de l’activité géomagnétique. Denisse et

Kundu ont montré que l’ionisation de la couche E est en liaison
avec le flux de rayonnelnent solaire radio-électrique.

Dans le domaine de la propagation, Rivanlt a continué ses

travaux sur les sifflements radio-électriques.
En ce qui concerne les études théoriques, Jancel et Kahan ont

étudié les plasmas, et, dans le cas de plasmas inhomogénes et ani-

sotropes, ont pu retrouver des effets tels que la triple decomposi-
tion. Denisse, Bayet et Delcroix ont donné une théorie appro-
fondie des plasmas qui s’applique en particulier a l’effet Luxem-

bourg.

Diverses e'tudes de Argence et de Poincelot, ont porté sur la

propagation et la réflexion des ondes planes dans un milieu
ionisé avec diverses applications, par exemple, a la propagation
oblique le long de l’équateur magnétique.

Enfin, Lepechinsky dans un important travail, a résumé plu-
sieurs études concernant les divers types de propagation (longi-
tudinale on transversale) et montré l’influence de l’inclinaison
du champ terrestre et du nombre de chocs sur les conditions de

propagation. Le niveau de separation entre les deux zones a été
calculé ; certains aspects de la variation diurne de FOE ont p11
étre expliqués.
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Fusées.

Depuis le Congrés dc Rome, deux types de fusées frangaises
out pu étro Cxpérimcntés; les premiers tirs d’engins «Veronique»,
équipés d’appareils scientifiques, out an lieu les 17 et 19 octobre

1954 an Sahara, et la petite fusée << Monica >> a été expérimentée
en 1955 at a pu atteindre 80 km.

On a mesuré jusqu’a l’altitude de 135 km 1e champ d’émetteurs

situés au sol. Les résultats ont été présentés a l’Assemblée de

I’URSI a Boulder (aofit 1957).
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GREAT BRITAIN

British National Report on Geomagnetism and Aurora

1955/57

Observatories and Magnetic Charts.

1.1

1.3

Lerwl'clc and Eskdalemuir (Meteorological Office).
The la Cour ordinary and quick—run magnetographs

continued at both observatories. Frequent inter—compa—
risons of the H and V standard absolute instruments were

made by travelling QHM and BMZ instruments; com-

parisons were also made with the Rude Skov and Abinger
standards for horizontal force.

At Lerwiek preparations were made for installing two

Askania magnetographs at supplementary stations for

measurement of gradients of the magnetic field during
the IGY.

At Eskdalemuir a highly sensitive declination vario-

meter was operated for a few days in June 1954 about

the time of the solar eclipse. No clear evidence of any

eclipse was found.

At the same observatory a direct reading H-force vario-

meter was brought into regular use.

Abinger and Hartland (Royal Greenwich Observatory).
Hartland (51°00’N, 355°30’E) became the main observa-

tory on lst January, 1957, when regular recording using
la Cour variometers was started. Recording will continue

at Abinger only till about mid 1957; it will not be practi-
cable for the two observatories to function together
throughout IGY.

The absolute instruments (Schuster—Smith and Dye
coils) have been transferred to Hartland, after inter-

comparisons between Abinger and Hartland with subsi-

diary standards.

Stonyhurst College Observatory (53°51’N, 357°32’E).
Observations were made here from 1866 to 1945. Con-

tinuous recording of the three components started again
on an experimental basis on 1st January, 1957, using the

original D and H Kew variometers and a Watson type Z.

These old instruments will be replaced by la Cour vario-

meters during 1957.

Absolute observations, weekly as from lst April, 1957,
will he made using QHM and BMZ instruments and the

original Kew D declinometer.
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lVorld Magnetic Charts, 1955.0.

\Vorld charts for 19550 prepared by the Royal Green—

wich Observatory were published by the Hydrographic
Department, Admiralty, during 1954 and 1955. The epoch
was chosen in accordance with the recommendations of

the Committee on Magnetic Charts and is the same as

that employed in the world magnetic charts published by
the US. Hydrographic Office. The British charts cover

the elements D, H, Z, I, X, Y and F, the first appearing
also in an enlarged form in which the region between

latitudes +71° and —65° is displayed in three sections.

This is the first occasion upon which the British charts

have given all seven magnetic elements, and the first also

on which spherical harmonic analysis of the data has

been employed in their preparation.

1.5 Publications.

“The Geomagnetic Post-Perturbation Effect” by R. P. Waldo

Lewis. (Journal of Atmospheric and Terrestrial Physics).
“The Annual Variation of the Magnetic Elements” by R. P. Waldo

Lewis, D. H. McIntosh and R. A. Watson. (Journal of Geo»

physical Research).

”The Earth’s Main Magnetic Field: Epoch 1955.0” by H. F. Finch

and B. R. Leaton. (Geophysical supplement, Royal Astro-

nomical Society).

“Improving World Magnetic Charts” by B. R. Leaton. (Geo-

physical supplement, Royal Astronomical Society).

2, Aurora.

2.1 Visual W'orlc.

2.1.1 Observations.

The Aurora Survey, covering the region from Ice—

land to the English Channel, which began in 1952,
has been continued. The number of observers has

increased steadily and the quality of the observa-

tions has improved as a result of practice in obser—

ving the more frequent displays of recent months.

An improvement in accuracy has followed the issue

to some observers of portable alidades for the

measurement of elevations. Hourly observations are

now made at stations of the British Meteorological
Office and of the Irish Meteorological Service,
Crews of selected ships and of BOAC, BEA, and RAF

aircraft also provide valuable observations.

In connection with the IGY, during which the

Balfour Stewart Auroral Laboratory of Edinburgh
University is to be the World Data Centre C for

visual auroral observations, illustrated instructions
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and report sheets have been prepared for each

type of observer. Ample quantities of these have

been printed for distribution to National Auroral

Reporters of other countries who may decide to

supply them to their observers. Notes on the obser—

vations of luminous night clouds and mother-of-

pearl clouds have also been prepared for issue to

each observer.

Data Reduction.

It is proposed to plot nightly charts showing the

position and development of aurora in each of three

meridional zones covering the area allotted to the

Centre. These charts are for observers placed south

of geomagnetic latitude 65°. It is hoped that suffi-

cient data will be available to plot a separate chart

for the arctic region north of geomagnetic latitude

65°. For nights of great displays, additional charts

with expanded time scales will be used to permit the

plotting of the material in full detail.

All the charts will be reproduced on microfilm

and copies supplied to the World Data Centre C

for instrumental auroral observations (at Stock-

holm) and to the World Data Centres A (in USA)
and B (in USSR) for auroral observations.

2.2 Photography.
2.2.1 Parallactic Photographs.

io

The main station continues at Abernethy, Perth—

shire, with a subsidiary station at Newton Stewart,

\Vigtownshire. The Roseneath station has had to be

discontinued but two new stations will be opened
at VVhickham, Northumberland, and Keyingham,
Yorkshire. A short base~line station 30/50 Km from

Aberncthy is being sought to supply information for

the auroral spectroscopic work at St. Andrews Uni-

versity.

Albslcy Photographs.
An all—sky camera of Swedish type is in operation

at the Observatory of St. Andrews University, Fife.

2.3 Spectroscopy.

2.3.1 St. Andrews University.
An auroral spectrograph loaned by the Cam—

bridge Research Center is in operation at St. An—

drews. It will be used to investigate airglow and

noctilucent clouds as well as aurora.



102 PART III. 7 NATIONAL REPORTS

2.3.2 Belfast.

Spectroscopic and interferometric work on air—

glow and aurora continues at Belfast.

Radio Echo lVorIc.

Equipment similar to that operating at the Jodrell

Bank Experimental Station of Manchester University is

expected to be in operation at St. Andrews before 15‘: July,
1957.

3. Geomagnetic Survey.

3.1

3.2

Secular Variation Survey.

During 1955—6 the Geological Survey of Great Britain

made observations at magnetic stations previously ob-

served for horizontal component, dip and declination by
G. W. \Valker in 1915 and repeated for declination only
by Ordnance Survey officers in 1948. About twenty—five
stations, well distributed over Great Britain, were selec-

ted for observation comprising vertical and horizontal

force components using BMZ and QHM magnetometers
and declination using a \Vingfield Standard Compass.
The main calibration of instruments was undertaken at

Abinger Magnetic Observatory and the field measure-

ments included direct links from Abinger to Eskdalemuir

Observatory. Observations were reduced to epoch 1956.0

from comparisons with simultaneous values at Abinger,
Eskdalemuir, Lerwick and Valentia observatories.

No results have yet been published but they show that

during the past eight years the westerly declination has

decreased uniformly throughout Great Britain with a

mean rate of about eight minutes annually. From 1915

to 1956 overall changes in the vertical force component
show a decrease in the north—west and an increase in the

south—east, whereas the overall changes in the horizontal

force component show a decrease in the north-east and

an increase in the south—west. For both components the

changes range from 250 gammas positive to 250 gammas

negative. During the intervening period force measure—

ments were made by the Ordnance Survey between 1926

and 1929 at twelve of \Valkcr’s stations in England which

were reoccupied during 1955—6. At all of these stations

both vertical and horizontal force components show a

decrease from 1915 to 192679 followed by an increase

from 1926—9 to 1956.

Airborne Magnetometer Survey.

During 1955 the Nuffield Foundation financed a pilot
total-force aeromagnetic survey designed to provide an
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assessment of the value of aeromagnetic surveying as a

further geological aid in an area where the surface geo—

logy has been mapped in considerable detail and a large
amount of underground geological information is avail—

able. Preliminary results from the pilot scheme were

considered to justify more extended work and the Geo-

logical Survey have now undertaken further surveys

covering 26.000 square miles. The aeromagnetic surveys
have been followed—up by detailed vertical force vario-

meter surveys on the ground in areas of special geo-

logical and magnetic interest.

3.3 Investigations in the Atlantic.

In July and August, 1956, the R.R.S. Discovery II made

a six weeks’ cruise in the North Atlantic, the main pur-

pose of which was to study the ocean floor. During this

cruise, towed magnetometers were used continuously.
The magnetometers were of two types, a fluxgate mag-
netometer built by the Imperial College of Science and

Technology and a nuclear spin magnetometer built by
the Department of Geodesy and Geophysics at Cam-

bridge. The comparison of the results between the two

showed excellent agreement. The nuclear spin magneto-
meter, however, was much more easily handled. Detailed

surveys were made in several areas of the Mid—Atlantic

Ridge and over seamounts between the Azores and Ma-

deira. The magnetic results are of considerable interest

since it seems likely that they will show up main structu—

ral trends beneath the sediments. Interpretations of these

surveys and the comparison between topography and

magnetic field whilst on passage are now being made.

A preliminary outline of the magnetic measurements was

given by Sir Edward Bullard and Dr. M. N. Hill at a

Royal Society discussion in May, 1957.

The nuclear spin magnetometer is at present being
redesigned so as to be automatically recording.

3.4 Regional Variometer Surveys.
Vertical force variometer surveys have been made by

workers from Cambridge University to supplement gra-

vity surveys over areas of negative gravity anomaly in

North-East (1) and South-West England. The results

have been compared with results from surveys over ex-

posed mineralized granites elsewhere.

Reference:

(1) M. H. P. Bott and D. Masson-Smith: Proc. Geol. 500., No 1535, 1956.
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HUNGARY

Report on Geomagnetic and Telluric Research

carried out in Hungary during the period 1954—1957

By Gy. Barta

Geomagnetic research is carried out in Hungary by the Geo

magnetic Department of the Geophysical Institute Roland Eotvos,
telluric current investigations by the Electrical Department of

the same Institute as well as by the Geophysical Research Labo—

ratory of the Hungarian Academy of Sciences in Sopron, and

ionospheric researches by the Ionosphere Department of the

Hungarian Meteorological Institute. The results of the ionospheric
research are to be read in the report presented to the Meteoro—

logical Association.

Activity of the Geomagnetic Observatory and

Magnetic Measurements

Magnetic observations started in the Observatory of Budakeszi

in 19-18 and were continued until October 1955. In November

1954 the Observatory of Tihany started its activity (¢=46°54,0’N,
Z=18°53,8’E Gr). The two Observatories were working simul—

taneously during a whole year in order to make possible a pre~
cise reduction of the corresponding data. The actual normal-

speed recording of the magnetic elements will be supplemented
in the course of the Geophysical Year by high—speed recording of
the magnetic elements and telluric currents.

A reconnaissance survey of the Great Hungarian Plain with a

station interval of 1,5 km was started in 1951 and has been com—

pleted on the territory between the Danube. the northern high-
lands, the eastern and southern frontiers. In several places the

survey revealed anomalies indicating covered eruptives.
In prospecting for orc we carried out detailed measurements

in different areas of the country with 500—200 in, 50—20—10 m

or even smaller intervals Experiments were also carried out

with magnetometers of the soft iron core type. In addition the

Geophysical Departments of the University Roland Eotvés in

Budapest and of the Technical University in Sopron carried out

earth magnetic measurements on a smaller scale.

The Association of Hungarian Geophysicists held conferences

in September 23—24, 1955 and September 24—25, 1956 with the

participation of foreign research workers in order to discuss

problems in terrestrial magnetism.

Studies of telluric currents

The Hungarian Geophysical Institute Roland Eotvtis carried
out measurements over gravity anomalies in order to explore
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the deep structure of the Great Plain. Trial measurements were

effected in the vicinity of the Magnetic Obseiwatory in Tihany
for the establishment of permanent recording of telluric currents.

The Geophysical Department of the Technical University in

Sopron as well as the Geophysical Research Laboratory of the

Hungarian Academy of Sciences have been carrying out experi-
mental measurements since 1952. chiefly for practical purposes,

namely for the development and the testing of measuring me-

thods and instruments. Meanwhile certain results were obtained

bearing on the interrelation between telluric currents and mag—

netic variations. The instruments constructed were also tested in

1956 011 the territory of the People’s Republic of China. The

measurements are fitting well into the results of international

researches of similar character.

Summary of the theoretical researches

G. Barta continued his researches on the secular variation of

the geomagnetic field, after having determined that in the secular

course at most observatories a superposed wave of a period of

40~50 years is detectable by means of approximations using
power—polynomials in all the three magnetic elements.

The representation by means of vector diagrams gave a deeper
view of the structure of the phenomenon and shoved that the space
curve described by the end point of the magnetic field—vector

helically envelops the approximate power curve as a result of

the superposed wave (transversal effect); it also appears that

the actual change, as compared with the adjusted one, is more

or less late or fast respectively (longitudinal effect). These results

make obvious that the secular variation — in spite of the many
local characteristics appearing on isopor lnaps

~ is a general
process concerning the whole Earth.

A very Clair picture of the phenomenon is obtained by plotting
the vectors representing the secular variation in a uniform co-

ordinate system one axis of which is the axis of rotation of the

Earth, whereas the two other axes are directed towards the

points 291°E and 21°E Gr. of the Equator. The vectors, ortho«

gonally projected to the planes of this coordinate system. show

some regularities indicating that the centre of symmetry of

the phenomenon is around Pakistan. If the coordinate system
is rotated so that the centre of the projected picture is shifted to

Pakistan, it can be proved that the vectors around the centre of

the picture are pointing towards the centre, while at the edges
of the picture they are directed outwards. As a matter of course,

the picture as well as the respective lateral views would lead to

the assumption that there is a current circuit centred about Paki-

stan, which has a radius of about 3000 km and a depth of about

3000 km; the direction of this circuit is clockwise, as seen from

Pakistan, its intensity being about 107—408 ampere. The secular
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variation is due to the change in time of the position and intensity
of the circuit.*)

It is known that the magnetic centre of the Earth lies excen—

trieally towards the Marshall—Islands and its surface projection
is moving towards N—N\V with a velocity of 10 kin/year. If we

assume that the Earth’s magnetism originates in its core, then
this variation is equivalent to a motion of the Earth’s core. This

movement causes an increase of pressure and spreading out of

material around a spot below Pakistan. If the moving is elec—

trically charged, the resulting convection current may cause the

secular variation of the magnetic field.
From the velocity of motion we infer that the magnetic centre

of the Earth revolves around the axis of rotation of the Earth in

4000 years, which estimation is not in accord with the secular

period of about 500 years of the long declination-series for Lon—

don. But we may presume that the movement of the Earth’s core

is oscillatory with a period of -1~500 years. The precession of the

axis of the eddy may cause the superposed wave and the helical

course observed in the secular variation. In order to unravel this

complex of problems, further researches are in course.

G. Barta pointed out in a recent paper that the 50 years period
found in the velocity of rotation of the Earth (Brouwer, 1952)
may be attributed to the movement of the Earth’s core in the
interior of the Earth. while the core according to Vestine also

contains the source of the earth’s magnetism. A further conse—

quence of the supposed re-arrangement of the masses is that the

gravity field should have a variation with the same period. It is

further reasonable to assume that the main period of the secular

magnetic variation itself is the result of a motion in the core

with a corresponding period and thus this variation has to appear
in the variation of the velocity of rotation of the Earth as well
as in the secular variation of the gravity field.

The writer proposes to examine the variations of the level

surface of the gravitational field in order to avoid technical diffi—
culties in measuring the field itself. The level surface may be

determined and its variation followed, even in the past. with the

help of annual mean sea—level data measured at the tide-gauge
stations.

The writer also points out that in case of very accurate

measurements attention must be paid to the gravitational effect
of the rc-arrangements of masses connected with atmospheric
processes.

L. Egyed has developed a new dynamic theory of the internal
constitution of the Earth. The theory starts from the basic as—

sumption that the material in the core is in a degenerate state.

*) A vector diagram accompanying the report, but not reproduced
here. can be found in Acta Teehnica Academiae Scientiarum Hungaricae,
Tom XVIII, Fasc. 1~2, p. 164, or in Geofizikai Kfizlemények, Vol. VI, p. 17.
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where the nuclei forming the core and their electron—shells be—

come independent from each other. It is supposed that the ele—

mentary particles are arranged according to the direction of

their moments, and hence summing up their magnetic moments

we may obtain a quantitative interpretation of the magnetic field

of the Earth.

I. B. Haaz has developed a method for calculating the position,
dimensions and density or susceptibility of covered masses (in-
clined layers with gravity or magnetic anomaly) on the basis

of the abscissae of the extreme values of measured anomalies Z

and H, or on the basis of the extreme values of the anomalies.

He also worked out a simple technique for the evaluation of the

temperature corrections for BMZ instruments.

K. Kantas has investigated theoretically the potentialities of

the introduction of a new branch of applied geophysics, a modi-

fied magnetotellurics, on the basis of the connections between

the telluric and the magnetic field. \Vorks are in progress aiming
at a verification of the results of these investigations with model—

expcriments and field-surveys.
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INDIA

National Report on IVorIc done in Geomagnetism and

Aeronomy in India during 1954-56

Geomagnetism
1. India Meteorological Department.

Alibag Magnetic Observatory.
The Alibag Observatory (Geographic Lat. 18° 38/N. Geographic

Long. 72° 52’E; Geomagnetic Lat. 90.5 1', Geomagnetic Long.
143°.6 E) is a primary magnetic observatory which was estab-
lished in 1904.

The Kew Pattern Magnetometers as modified by the Indian

Trigonometrical Survey were used for weekly absolute observa—
tions of H and D. Daily observations of I were made with the Earth

Inductors made by Schulze and Tocpfer. The variations in the

earth’s magnetic field (H, V and D) were continuously recorded

photographically with Watson Magnetographs. Less sensitive

magnetometers pennanently fixed were used for recording visual
Check readings five times a day and to watch the progress of

magnetic phenomena. Ordinarily the Watson magnetographs
were run at normal paper speed of 15 Inm/hour. but for obtaining
extended records for more detailed study of the variations in the
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Earth’s magnetic field, particularly the short period fluctuations,

quick run records at 180 min/hour were obtained as and when

necessary. For some years La Cour normal run (15 Him/hour)
magnetographs for continuous photo~recording of H, V and D

have also been in use atAlibag. La Cour quick—run (180n1m/hour)
magnetographs which are awaiting installation at Alibag, were

used at the Colaba Observatory for trial. One standard Earth

Magnetic Theodolite with large Earth Inductor and two Magnetic
Field Balances for H and V by Askania \Verke are expected to be

obtained shortly. A set of Esehenhagen magnetograph (H and V)
has been improvised for field stations. A set of La Cour Quartz
Horizontal Magnetometer and La Cour Balance Magnétométrique
Zéro are periodically cheked at Alibag. Being portable, they can

be used at field stations and are issued, as and when necessary,

to sulyey and expedition parties for studies of special pheno—
mena.

Telegraphic reports of magnetic stomns were sent from the

Alibag Observatory to the All India Radio Research Station, New

Delhi, to enable special studies to be made during such storms.

Requests for magnetic data from a number of scientific institu-

tions and bodies all over the world were received and complied
with.

Quarterly statements of daily magnetic character figures and

three—hourly K indiees were published in the Indian Journal of

Meteorology and Geophysics. Similar statements were also

published in the International Union of Geodesy and Geophysics
publication for C and K indices and were supplied to Dr. Romafia,

Chaimnan, Committee 011 Rapid Variations and Earth Currents,
the President, International Union of Geodesy and Geophysics,
and to various other Magnetic Observatories. Quarterly state-

ments of principal magnetic storms recorded at Alibag were also

supplied regularly to the Editor, Journal of GeophysicalResearch,
\Vashington, for publication.

The data of the Observatory are published in the form of an

Annual Volume.

Golden Jubilee of the Alibag Observatory.

The Alibag Magnetic Observatory completed its 50th year in

1954. To commemorate the occasion, a Symposium on “Geo—

magnetic Activity and Solar-Terrestrial Relationships” was held

under the presidentship of Dr. K. R. Ramanathan, President, In—

ternational Union of Geodesy and Geophysics, which was at-

tended by scientists of repute. A special number of the “Indian

Journal of Meteorology and Geophysics” containing articles on

geomagnetism and allied subjects by workers from several coun-

tries and a special souvenir pamphlet giving a brief review of

the history and work of the Alibag Observatory, were also issued.
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Kodailcanal Observatory.
The Magnetic Observatory at Kodaikanal started functioning

in 1902. After being closed down in 1923, it was restarted in 1949.
Routine photographic recording of H, Z and D elelnents with

La Cour and \Vatson Variometers and directly visible recording
of H with an Askania Magnetic Field Balance were continued

during the period 1954-56. A quick—run recorder was also installed
for use with the Askania Horizontal Field Balance. Absolute
measurements of horizontal and vertical components of the geo-
magnetic field were made weekly, using a set of QHM and BMZ

instruments.

Geomagnetic observations during total solar eclipses.

Special geomagnetic observations were made during the total
solar eclipses which took place on 30th June. 1954, and 20th June,
1955. A field station was set up at Phalodi in \Vest Rajasthan
in the track of totality of the former eclipse. This field station

functioned from 18th June to 8th July, 1954, and photographic
records and intensive eye observations of the magnetic field were

obtained. Ionospheric observations were also recorded at this

field observatory.
An expedition was sent to Hingurakgoda (Ceylon) for making

geomagnetic observations during the second eclipse mentioned
above. The observations were successfully made along with iono—

spheric observations.

Plans for the International Geophysical Year.

Sites were selected for two additional field magnetic stations

north and south of the Geomagnetic Equator which passes through
South India. The stations selected for the purpose areTrivandrum

(Geomagnetic Lat. 0°.9 S, Geomagnetic Long. 146°.3 E) and Chi-

dambaram (Annamalainagar) (Geomagnetic Lat. 1°.8 N, Geo—

magnetic Long. 149°.4 E).

2. Survey of India.

Magnetic Observatory.

The Magnetic Observatory at Dehra Dun ceased working 011

15th August, 1943, due to heavy flooding of its underground cham-
bers. The site has become unusable due to buildings constructed
around it during \Vorld \Var II.

It has not yet been possible to restart the magnetic observatory
outside Debra Dun owing to delays in construction of buildings.
A magnetograph (La Cour type) manufactured by Andersson and

Sorensen for Declination. Horizontal Force and Vertical Force

complete with photographic accessories, has been received for
this Observatory. A new Earth Magnetic Variograph by Askania
is also on order for the Observatory.
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Magnetic Observations.

To replace the Kew Pattern unifilar magnetometers so far in

use, a set of La Cour QHM and BMZ instruments was also pro-

cured for field measurements.

Magnetic observations were taken with Vertical Force Vario«

meters at 195 stations in parts of Assam. with \Vild Compass
Theodolites and Vertical Force Variometers at 55 stations in

parts of Rajasthan. with QHM and V.F. Variometers at 78 stations

in parts of \Vest Bengal, Bihar, Orissa, Kerala, Andhra and Ma—

dras States. and with \Vild Compass Theodolite at 3 stations in

Himachal Pradesh. For absolute values of vertical force, dip
circles are still being used at repeat stations which are out of

range of BMZ. ()bsen'ations for all magnetic elements were also

taken at 7 repeat stations during this period. A start has been

made on occupying repeat stations at periodic intervals of 5 years
or so in order to keep magnetic charts up-to-date and to provide
reliable data for the study of the earth’s magnetic field, its varia—

tions, periodicity, etc.

Magnetic anomalies at all field stations are worked out for

locating disturbed areas for geophysical prospecting.

Agronomy

The number of centres of work on the physics of the Ionosphere
and the scope of investigations undertaken in them have in—

creased. In addition to the Research Department of the All India

Radio and the Institution of Radio Physics and Electronics under

Professor S. K. Mitra in Calcutta, new centres have developed
at the Physical Research Laboratory, Ahmedabad. at the National

Physical Laboratory, Delhi. at the Solar Physics Laboratory,
Kodaikanal. at the Banaras Hindu University, at the Andhra Uni-

versity, VValtair, and at the College of Engineering. Poona. There

are new vertical pulse sounding ionospheric stations at Delhi,
Calcutta, Ahmedabad, Bombay, Madras, 'I‘iruchirapalli and Ko-

daikanal, and a station at Trivandrum will be in operation be—

fore the beginning of the International Geophysical Year. Of these

stations, Calcutta, Ahmedabad and Kodaikanal have automatic

equipment. The stations in South India in the neighbourhood of

the geomagnetic equator are expected to be very useful additions

to the ionospheric network.

Ionospheric drift measurements with spaced receivers are

being made at Ahmedabad and \Valtair, absorption measure—

ments at Delhi, recording of Cosmic Radio Noise at Ahmedahad

and Delhi and of Solar Radio Noise at Kodaikanal. Absorption
measurements will be commenced at Ahmedabad and Calcutta

before the beginning of the International GeophysicalYear. Quan-
titative measurements on the radio noise spectrum of thunder-

storms are being made by Professor Aiya and his students in
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Poona; wave—form studies of atmospherics are being carried out

at Banaras under Professor S. R. Khastgir.
An analysis of the variation of the noon critical frequencies

of F2 with lunar phase at the Indian ionospheric stations (Kotadia
and Ramanathan) showed that the semidiurnal tidal variations
at Delhi, Ahmedahad and Bombay agreed in phase with those

observed in middle latitudes, a reversal of phase was shown at

Madras and Tiruchirapalli in agreement with those observed at

Huancayo, Ibadan and Singapore.
Night air—glow and twilight sky observations with photomulti-

pliers are being taken at Abu by workers in the Physical Research

Laboratory and at Poona and Sinhagad by Dr. Chiplonkar and

his students. Narrow band interference filters isolating 5577, 5893
and 5300 are used at Mt. Abu. Equipment for studying the inten-

sity variation of infra-red OH bands is under construction for

use at Mt. Abu.

Dr. Ramanathan and Mr. Dave have continued their studies on

the light from the twilight skies and shown that the variation of

intensity and polarization of the light from the twilight sky can

be explained satisfactorily if secondary scattering is taken into

account.

A list of papers on geomagnetism. the high atmosphere and
related subjects published during the period 1954—1957 is ap—

pended.

I. Geomagnclism
Papers published in the Geomagnetic Number of the Indian Journal

of Meteorology and Geophysics (1954, Vol. 5, Special Number)

S. Chapman: Notes on the Theory of Magnetic Storms.

2. J. A. Fleming: International Aspects of Geomagnetism in India.

3. R. P. Waldo Lewis and D. H. McIntosh: The Relation between the

Geomagnetic Field and Range Disturbance in Various latitudes.

4. S. K. Chakrabarty: The Spherical Harmonic Analysis of the Earth’s
Main Magnetic Field.

0. Julius Bartels: The contrast between Geomagnetic S and L at Huan-

cayo.

6. T. Nagata and N. Fukushima: Characteristics of Polar Magnetic
Storms.

7. A. A. de Mendonca Dias: A Hypothetical Model of the Geomagnetic
Secular Variation in Western Europe and the North Atlantic.

8. A. M. Van \Vijk: Notes on the Determination of the Temperature and
Induction Coefficients of Magnetometer Magnets.

9. K. F. \Vasserfall: Professor Dr. Christopher Hansteen.

10. J. Custodio de Morais: Observations of Terrestrial Magnetism made
on the west coast of India by D. Joao de Castro in 1538—39.

11. S.
I13 Mahlirkar:

The Geomagnetic Importance of Andamans in Bay of

enga .

12. S. E. Forbush and E. H. Vestine: Ionospheric Magnetic Fields during
Marked Decreases in Cosmic Rays.

13. K. R. Ramanathan and K. M. Kotadia: The Ionospheric F2 Layer
over India in Minimum Sunspot Year 1953.

H
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S. K. Banerji and D. V. Kamat: Measurement of Air-earth Electric

Current at Poona.

. H. Alfven: Magneto—hydrodynamic waves and Solar Prominences.

A. Vassy et E. Vassy: Activité Aurorale aux Latitudes Moyennes.
A. K. Das: Solar Radiation in the Far Ultraviolet and some Related

Geophysical Phenomena.

Masatoshi Kitamura: What Types of Magnetic Storms are Accom-

panied by the Decreases of the Intensity of Cosmic Rays.
V. C. A. Ferraro: On the Emission of Electric Currents from the Sun.

S. K. Pramanik and M. K. Ganguli: Sunspots and Geomagnetic Varia-

tion.

. P. K. Sen Gupta: Magnetic Storms and Solar M-Regions.
. R. Pratap: The Dynamo Action of the Diurnal Atmospheric Oscilla-

tion.

Ali M. Naqvi and B. N. Bhargava: Recurrence Tendency of Geo-

magnetic Activity during the Current Sunspot Minimum.

. .I. Veldkamp and J. G. SchoIte: Some remarks on the Equatorial
Electrojet, as revealed by the analysis of Solar-Flare Effects.

S. L. Malurkar: Geomagnetic Records (at Colaba and Alibag) on days
of Solar Eclipse.

Other Publications.

1.

2.

3.

10.

11.

m

S. L. Malurkar: Transients of Magnetograplis and Instantaneous values
from recordings. Proc. Nat. Inst. of Sci. (India), 20, 567 (1954).

— Solar Flare Effect at Alibag of June 13th 1951. Annali di Geofisica,
Roma, 7, 215 (1954).

—— Geomagnetic Variations and diurnal range of Atmospheric Ozone.
Annali di Geofisica, Roma, 7, 209 (1954).

— Daily Total Cosmic Ray Indices at Huancayo and World Geo-

magnetic Indices and Magnetic Storms. Acta Physica Hungarica,
5, 241 (1955).

A. S. Chaubal, D. K. Deshmukh and S. L. Malurkar: Minor Oscillations
of Magnetographs, Nature, 176, 876 (1955).

B. N. Bhargava and A. M. Naqvi: Very Long Sequence of Geomagnetic
Activity and its Annual Variation. Nature, 173, March 1954.

A. Thiruvengadathan: Diurnal Variation of Horizontal Magnetic

Forfe
at Kodaikanal. Indian Jour. of Met. 6; Geophys, Vol. 5, No. 3,

195 .

A. K. Das: Geomagnetic Disturbances Associated with M-Regions and

Suddenly Disappearing Prominences (Presented at the Sympo-
sium on “Geomagnetism” held at Bombay). Indian Jour. of Met. 8:

Geophys, Vol. 6, No. 1, January 1955.

A. Thiruvengadathan: Magnetic Disturbance Field at Kodaikanal.
Indian Jour. of Met. & Geophys., Vol. 7, No. 4, 1956.

India Meteorological Department: A study of the Geomagnetic Varia-
tions during the total solar eclipse of June 20, 1955. Kodaikanal
Observatory Bulletin No. 144, in the press.

A. K. Das: Effect of Lightning Discharges on Magnetographs. Nature,
in the press.

II. High Atmosphere
. Banerjee S. S. and Banerjee D. K.: Effect of thickness of ionospheric

layer on the multiple splitting and scattering of radio waves. Jour.
Sci. Industrial Res., (India), 13 B, 587 (1954).

.
— —— Variation of the angle of arrival of down-coming radio waves

from the ionosphere with the appearance of scattered signals.
Jour. Sci. Industr. Res, (India), 13 B, 881 (1954).
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Chatterjee B.: Regularities in the F-region of the ionosphere. Nature.

173, 263 (1954).

Mitra S. N. and Mazumdar S. C.: Effect of solar activity on ionosphere
and earth’s magnetic field. Ind. Jour. Phys, 28, 563 (1954).

Mitra S. K.: Note on some anomalies in region F2 and on sporadic E

movements. Proc. Mixed Commission on the Ionosphere, Bruxel-
les (1954), 139.
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28, 53 (1954).

Ramanathan K. R. and Kotadia K. M.: The ionospheric F2 layer over
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phys, 5, 117 (1954).

Rangarajan, S.: The sporadic E layer at Kodaikanal. Jour. Geophys
Res, 59, 239 (1954).

Rastogi R. G.: Intermediate layers of ionization between the E and F1
layers of the ionosphere over Ahmedahad (23° N, 72.6” E). Proc.
Ind. Acad. Sci., 40, 158 (1954).

Saha M. N.: Determination of electron concentration and collision

frequency in the ionospheric layers from polarization pattern of
the o and x Waves. Proc. Mixed Commission on the Ionosphere
(1954), 211.

Baral S. 5.: Studies in the sunrise effect in the regions E and F. Jour.
Atmos. Torres. Phys, 6, 160 (1955).

Datta 8.: Electrical collision frequency in the F region over Calcutta.
Ind. Jour. Phys, 29, 279 (1955).

Ghosh M. (Miss): Geomagnetic control of the F1 region of the iono-

sphere. Jour. Geophys. Res, 60, 115 (1955).
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bridge, 71 (1955).
— and Srivastava R. B. L.: Analysis of sky wave field intensity,

Part I. Ind. Jour. Phys, 29, 167 (1955).
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29, 227 (1955).
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Phys, 30, 518 (1955).
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107 (1955).
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and Culture, 21, 111 (1955).
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Phys, 8, 91 (1955).
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Culture, 21, 750 (1956).
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Jour. Atmos. Terres. Phys, 8, 91 (1956).
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I N D 0 N E S I A

National report on the activities in the field of

terrestrial magnetism in Indonesia 1954—1957

Our magnetic station is situated on the Isle of Kuyper at about
18 km distance XVNVV from the capital in the Bay of Djakarta.
(Pos. 6° 2’ S, 106° 44’ E).

The following recording instruments are now used:

Balance de Godhavn ........................... No 84

Declinometer de Copenhague ............... No D 69
Variometer de Copenhague .................. No H 66

Paper speed: 15 mm/hour.
Timing: breaks every hour; clock compared with time signals

from the Meteorological and Geophysical Institute by radio.

Absolute observations are made once a week with the follow—

ing instruments:

BVIZ

QIIM }la Cour type

Declinometer of Eliott type
Askania Earth Inductor.

1. During the report period recording has been stopped several

times, due to lack of recording paper or unifilar bulbs. Since
October 1956 we use pilot bulb instead of unifilar bulb as

spare parts are not available.

In March 1957 unifilar bulbs and recording paper have been

ordered from the Danish Meteorological Institute.

Owing to the use of many kinds of photographic paper the

recording is not satisfactory, but it is hoped to be better in a

near future when we are in posession of unifilar bulbs and

sensitive recording paper.
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to The transfer of Kuyper to a land—station. located at Tangerang
(Pos. 6° 12’ S, 106° 43’ E), is still in planning. and it is hoped
that the installation will be completed within 2 years. The

instrumental equipment consisting of Ruska type variometers

and magnetometers are on order.

3. Field observations with the BMZ. QHM and declinometer have

been made at several places in Sumatra, Java and Kaliman-

tan. \Vithin this year when more personnel is available this

work should be extended to other parts of Indonesia.

IRELAND

Report of Work on Geomagnetism and Aeronomy
1954—1957

(a) Meteorological Service.

A set of La Cour variometers with 180 min recorder was in—

stalled at Valentia Observatory in December, 1955, and conti-

nuous recording commenced on 1st January, 1956.

A new absolute observations but has been built. This hut com—

pletely encloses the site of the hut previously used and the two

instrument pillars used in the old but have been retained in the

new hut in order to preserve unchanged the “set-up” for the

absolute instruments used since 1899. In addition six new ob~

serving pillars are provided. The new building is provided with

double walls and roof for insulation, and thermostatically con-

trolled heaters are fitted to the inner wall to provide a uniform

internal temperature. Shuttercd windows are provided along the

full length of two sides. The new building has been in use since

October, 1956.

A new Askania Earth Inductor is being used for observation

of Inclination in the new but, and it is expected to obtain deli—

very in the near future of a Ruska Observatory Magnetometer
(design approved by the U.S. Coast and Geodetic Survey), which

will be used for H and D base line determinations.

The ordinary programme of work described in previous re—

ports has been continued.

Publications (by Meteorological Service).

(1) Magnetic Observations at Valentia Observatory 1941/1953.

(2) — 1954.

(3) — 1955.

(4) — 1956 (in preparation).

(b) Dublin Institute for Advanced Studies, School of Cosmic

Physics.
Publication.

Thomas Murphy: A Vertical Force magnetic survey of the counties Ros-

common, Longford, Westmeath and Meath. Geophysical Bulletin No 11.
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JAPAN

Japanese National Report on Geomagnetism
and Aeronomy

National Committee for Geodesy and Geophysics,

Science Council of Japan

Geomagnetism

Magnetic Observatories.

Three standing magnetic observatories, Kakioka (36°14’N.
140°11’E), Aso (32°53’N, 130°01’E) and Memambetsu (43°55’N,
144°12’E), have continued regular observations, while several

temporary observatories carried out magnetic obsewations for

their respective special purposes

Magnetic Surveys.

Magnetic surveys have been regularly made by the Geographi—
cal Survey Institute at 20 points specially selected among the

91 magnetic stations of the first order. As a result of the second

order magnetic surveys which have been undertaken since 1953,
marked magnetic anomalies were found in Hokkaido.

Instruments.

Y. Kato, Z. Abe and A. Sakurai constructed a new visual mag-
netic variometer which is composed of detectors with ferromag-
netic cores, amplifiers and pen-writing recorders. Changes in

the earth’s magnetic field are detected as amplitude differences

of alternating impulses of electric current. The variometer was

used at the magnetic observation camp of Ceylon at the time of

the solar eclipse on June 20, 1955. as well as in the Antarctic.

Daily Variations.

0n analysing world-wide data. H. Maeda obtained the daily
variation of the electrical conductivity in the ionosphere. H. Mae-

da and S. Kato determined the horizontal wind-system from the

electric field obtained by H. Maeda. M. Hirono and T. Kitamura

solved the dynamo equation with the aid of an integro-differen-
tial analyser, where anisotropy of the conductivity was taken

into account. These authors extended their results to the studies

of drift motion of charges in the ionosphere.
M. Ota obtained a simple expression for the Sq in middle and

low latitudes by use of Fourier coefficients. T. Nagata and H.

Mizuno defined absolutely quiet days.

Solar Eclipse Effect.
T. Nagata, Y. Nakata, T. Rikitake and I. Yokoyama studied

the effect of solar eclipses on geomagnetism. They made clear

that the eclipsed area in the ionosphere E region is much larger
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than that which had been hitherto supposed. The magnetic effect

is likely to be explained by the distortion of the S.l current-system
as has been suggested by S. Chapman. M. Ota and S. Hashizume
obtained the northern half of the current-system due to the

eclipse effect on June 20, 1955 from the Japanese observations,
while Y. Kato, J. Ossaka and A. Sakurai made an observation at

Ceylon situated on the path of totality on the same occasion.

Magnetic Storms.

Morphological studies of SC* were made by T. Nagata and
S. Abe who showed the equivalent current-system of SC*. T. Oguti
discussed the progressive change in the average 801+ current-

system. He and T. Nagata showed that SC* current—systems can

not be explained by the ionospheric shielding effect, while T.

Nagata and S. Abe supposed that the current-system would be

caused by the dynamo-action in the ionosphere wherein an area

of high conductivity is existing. S. Matsushita classified SC into

three groups, some statistical studies being made by him. More
detailed analyses were made independently by T. Oguti who in—

vestigated equivalent current-systems for the beginning, inter-

mediate and final stages of SC. T. Yumura showed that the mean

ratio of the amplitude of the vertical component to that of the

horizontal vector of SC is distributed roughly regularly in respect
to the geomagnetic latitude. K. Sinno pointed out that the radio

wave propagation disturbances accompanied by 27-day recurring
type storms are severer than those accompanied by non-recur-

rent storms.

T. Nagata obtained an intuitive description of the initial phase.
He supposed an equilibrium between the kinetic pressure of the

corpuscular stream and the magnetic pressure of the geomagne-
tic field, the principal results of the Chapman-Ferraro theory
being deduced without using troublesome mathematics. S. Aha—

sofu considered that a solar stream would form a hydromagnetic
shock front. Across the shock front the magnetic field intensity
increases abruptly, causing the SC. The decrease of cosmic ray

intensity seems likely to be also explained by this theory.

Micropulsations.
The possibility of occurrence of hydromagnetic oscillations

that give rise to geomagnetic micropulsations in the ionosphere
has been suggested by Y. Kato, T. \Vatanabe and T. Tamao.
Y. Kato and S. Akasofu also suggested that micropulsations would
be caused by a hydromagnetic oscillation of the outer atmo-

sphere surrounding the earth with a radius several times larger
than that of the earth. Pulsations accompanied by bay distur—
bances were studied by G. Grenct, Y. Kato and others. They found

that dH/dt curves of pulsations always start with positive values

simultaneously at Onagawa (Japan) and Tamanrasset (Algeria).
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Y. Kato and others analysed the daily variation of the vectorial

behaviour of the disturbing horizontal force. They also supposed
that it might be caused by the outer atmospheric magnetic field

modified by the ionospheric shielding effect. Some further sta-

tistical studies were also made by them. Giant pulsations were

studied by Y. Kato and T. \Vatanabe from the viewpoint of to—

roidal oscillations of the outer atmosphere.

Main Field and Secular Variation.

Relating to the Elsasser—Bullard dynamo of the earth’s mag-
netic field, T. Rikitake discussed small oscillations in a non—

rotating earth’s core and pointed out that the toroidal magnetic
field would not be so large as has been supposed by Bullard

and others, this conclusion being deduced from the stability
of small oscillations. Taking into account the earth’s rotation,

however, he found that the small oscillations become very
stable. The above-mentioned conclusion should not therefore

be applied to the real earth. He also showed that the dynamo
considered by Bullard and others can grow from the state of

infinitesimal field. A possibility of reversals of the earth’s po-

larity was also suggested by him on the basis of a hydromagnetic
study on finite oscillations. H. Takeuchi and Y. Shimazu de—

veloped their dynamo theory in which they showed that the self-

exciting dynamo process is possible even if magnetic fields of

higher degree were taken into account. H. Takeuchi gave a new

interpretation of the eigen values related to the steady dynamo.
He also proposed a mechanism of reversals of the earth’s mag-
netic field. H.Takeuchi, Y. Shimazu and T. Namikawa studied

some theoretical problems related to hydromagnetic oscillations

and convections in rotating fluids. From the study of the electro-

magnetic torque near the boundary of the core, H. Takeuchi and

W. M. Elsasser pointed out that moderate fluctuations of the

toroidal field are large enough to produce the observed changes
in the rate of the earth’s rotation.

Electromagnetic Induction within the Earth.

T. Rikitake and his co-workers have been continuing studies

on the anomalous behaviour of short-period geomagnetic varia-

tions in Japan. They concluded that the observed phenomena
can not be explained by the effect of the electric current induced

in the sea. In order to explain the anomalous behaviour in

question, we must suppose an anomalous distribution of the

electrical conductivity under the central part of Japan. They
also studied the anomaly of the Sq in Japan and its relation to

the subterranean structure.

Local Anomalous Changes.
I. Yokoyama continued his studies on the relation between the

volcanic activity of Mt. Mihara and the changes in the geomag—
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netic field there. He showed that heating and cooling in the

interior of the volcano can approximately account for the geo-

magnetic changes. He also developed energetics of active vol—

canoes on the basis of this study. W. Yoda carried out a survey
around MtMayuyama. and compared the results with those of the

first survey which had been carried out by him 29 years ago.
No marked changes were found.

RocIc Magnetism.

Palaeomagnetic studies 011 Quarternary and Tertiary igneous
rocks were made by T. Nagata, E. Asami and others. They found

several reversely magnetized rocks in late Tertiary or early
Quarternary ages. T. Nagata proposed certain criteria for the

stability test of the natural remancnt magnetism. Detailed studies

on the lilagnetic interaction between ferromagnetic minerals con—

tained in rocks were carried out chiefly by S. Uyerla in connection

with the interpretation of the anomalous behaviour of thermo—

remanent Inagnetism. N. Kawai and others made a systematic
study 011 the exsolution of titanomagnetite and its time effect on

rock magnetism. Comparative studies on the magnetic proper—
ties of ferromagnetic minerals of FeO—Fe203—Ti02 ternary system
were made by S. Akimoto and others. Through the studies

general magnetic characters of ilmenite-hematite solid solution

series became clear.

Earth Currents

T. Yoshimatsu studied general and local characteristics of so—

called universal earth currents in respect to their principal di-

rections, amplitudes. underground structure and so on. He also

analysed the seasonal and secular inequalities of the daily varia—

tion atKakioka Changes in earth currents associated with sudden

commencements of magnetic storms were also examined by him.

K Yanagihara studied the disturbance-daily variation of earth

currents at Kakioka for the 11-year period. 1934—1944. He found

a marked secondary minimum around 10 h local time, a mini-

mum which has been confirmed at both Tucson and \Vatheroo.

He also Inade some statistical studies on the annual frequency
of the occurrence of earth current pulsations.

Ionosphere and Upper Atmosphere Physics

Observations.

The routine hourly observations of the ionosphere have been

continued at Wakkanai (45°24’N, 141°41’E), Akita (39°44’N,
140°08’E). Kokuhunji (35°42’N, 139°42’E) and Yamagawa
(31°13’N, 130°38’E).
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Ionospheric Drift Measurement.

A possible way of measuring ionospheric drift in the E region
was suggested by T. ()bayashi from the observations of fading
pattern of medium broadcasting radio waves.

The measurement of ionospheric drift by means of a radio

transmitter and receivers will be carried out at Yamagawa
during the International Geophysical Year.

Continuous Ionospheric Observation.

From the continuous records of h’ and fa of the ionosphere, the

sunrise effect in the ionospheric region, the deflection of the

Poynting vector from the vertical and a mechanism of the selec—

tive fading were examined by Y. Nakata and H. Uyeda.

Ionospheric Disturbances.

The world patterns of the averaged ionospheric disturbances

such as D“(F2), D3032), and D(F2) variations were investigated
by T. Obayashi, while K. Sinno examined the phase variation

in the case of SD (F2) with respect to sunspot activities. T. Sato

tried to explain ionospheric disturbances by an electromagnetic
drift theory.

Geomagnetic Distribution and Dynamo Theory in the Ionosphere.
The geomagnetic distortion in the F2 layer was extensively

studied by K. Macda, H. Maeda and M. Hirono in regard to its

latitudinal distribution, daily variation and the effect of vertical

and horizontal drifts of electrons. \Vind systems in the iono—

sphere were obtained for both the cases of isotropic and aniso-

tropic conductivity.

Physical Processes in the Ionosphere.
T. Yonezawa proposed a new theory concerning the formation

of the ionosphere. He showed (1) that the height distribution of

electron density is mainly determined by the dissociative re-

combination process in the lower part at the F2 layer and (2)
that it is determined by the electronic diffusion in the earth’s

gravitational field in the upper part of the layer. He also sug—

gested that the maximum density would be produced at an

intermediate height on account of both processes.

Atmospheric Electricity

Observatories.

The routine observation of the atmospheric electric potential
gradient, space charge and ion numbers has been continued at

Kakioka Magnetic Observatory and that of the potential gradient
has been continued at Memambetsu Magnetic Observatory.

Experimental and theoretical studies.

M. Kawano discussed the diurnal variation of the atmospheric
electric field in large cities and found that the value of eddy
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diffusivity amounts to 5X103—1X105 c1112/sec. Y. Tamura ob-

served and discussed the disturbances of the electric field caused

by shower clouds in cold fronts.

N. Kitagawa investigated the junction process in the multiple
ground flash and concluded that the process producing these

slow field changes develops continuously in the cloud and that

several or scores of small rapid discharges of dart leader type
overlaps these processes with irregular time intervals.

Atmospherics

A. Kimpara and other members of the Research Institute of

Atmospherics, Nagoya University, made many series of direction

finding of atniospherics and investigated the distribution of their

origins in connection with meteorological disturbances. They also

analysed extensively the wave-forms of atmospherics. H. Ishi-

kawa and M. Takagi investigated the fine structure of wave-

forms of atlnospherics from near thunderstorms in relation to

the mechanism of lightning discharges. A. Iwai, K. Ito and T.

Kalnada developed recording instruments for atmospheries to be

used in thunderstorm observations including local lightning flash

counters.

The observation of whistling atmospherics has been carried

out at Toyokawa by the Research Institute of Atmospherics, Na—

goya University, and such an observation will be made also at

some other stations during the International Geophysical Year.

A theoretical examination of the propagation path of the whist-

ling atmospherics was made by K. Maeda and I. Kimura.

Aurora and Airglow

The height and shifting of the 55773 line in the night airglow
have been studied by use of two sets of scanning photoelectric
photometers. one in Hokkaido and the other near Tokyo, since

the fall of 1953. Some improvements of the photometer were

recently completed, \Vith these photometers observations are

being carried out at seven stations.

Cosmic Rays

During the last three years efforts have been devoted to the

construction of a standard meson monitor and a standard neutron
monitor. Obseiyations of anisotropy of cosmic rays have also

been continued with two alt—azimuth telescopes at Nagoya Uni-

versity.
Temperature effect on the hard component was statistically

and theoretically studied by K. Maeda. M. \Vada and others.
H. liomori studied the energy balance of cosmic rays at various
latitudes.

The relation between cosmic ray storms, solar phenomena
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and magnetic storms was studied by Y. Sekido and others. They
concluded that occurrences of magnetic storms associated with

cosmic ray storms are closely related to meridian passage of

sunspots. The study of diurnal variation associated with magnetic
storms has been developed. S. Yoshida found that the anomalous

diurnal variation is formed as a result of the superposition of

anisotropy which may be caused by magnetic clouds from the

sun. Y. Sekido and K. Murakami explained unusual increase in

cosmic ray intensity by introducing inner and outer trapping
regions.

The telescope observation suggested a point source for cosmic

rays, its mean energy approximately amounting to 280 BeV.

S. Hayakawa suggested a supernova origin of cosmic rays from

the difference between cosmic ray abundance and cosmic abund—

ance of elements. He and K. Kitao also calculated injection
energies of cosmic rays.

Obituary Note

Dr. Takematsu Okada, Member of the Japanese National Aca-

demy of Science. (lied on September 2, 1956, at the age of 82.

Dr. Okada died at his home in Fusa, Chiba Prefecture, Where he

had lived since his retirement in 1941 from the post as Director

of the Central Meteorological Observatory. He was well known

internationally in the field of meteorolq He also had deep
interest in geomagnetism and geoelectri y. laying a strong
foundation for the observational and research work carried out

at the Kakioka Magnetic Observatory. On the occasion of the

Second Polar Year. 1932-33, the Toyohara Magnetic Observatory
was established in Saghalien under his direction.
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MEXICO

Illea‘ican National Report on Geomagnetism and Agronomy

Program for the IGY

Geomagnetism.
The Institute of Geophysics of the National University of

Mexico has :1 Magnetic Observatory installed in Teoloyucan,
Mexico, with the following instruments: a declinometer, a vario—

graph for the horizontal component, a balance for the vertical

intensity and a photographic recorder, all of Askania manu-

facture. This equipment was recently sent to Washington for

comparison with the international pattern of Cheltenham. Also

a C.I.W. theodolite magnetometer and a C.I.W. earth inductor

are being used to determine the base lines. We are planning to

possibly substitute this C.I.W. equipment by Ruska instruments.
We shall install an H magnetograph of Askania manufacture

in the National Astronomical Observatory of Tonanzintla. This

instrument consists of a visible recorder and an alarm to call

the attention of the solar activity observers when a magnetic
storm takes place.

Position of the Magnetic Observatories:

Geographic Magnetic
Lat. N Long. W Lat. N Long.

Teoloyucan, Mex. ......... 19°45’ 99°11’ 29°46 328°.2

Tonanzintla, Pue. ......... 19°02’ 98°18/ 29°.0 329°.2

Aurora and airglow.
A recompilation is being made of the data from auroras which

occurred in the past, and a net of visual aurora observers is being
organized for the IGY. All of the data will be concentrated and

studied at the Institute of Geophysics.
With the cooperation of the US. National Committee, the study

of night airglow will be undertaken with an airglow recording
photometer, which will be installed in the National Astronomical

Observatory in Tonanzintla.

Ionosphere.
The ionospheric observations will be undertaken by the Direc-

cion General de Telecomunicaciones of the Secretaria de Comu-
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nicaciones y Obras Publicas (SCOP), who is installing a station

at Cerrillo which will consist of an automatic ionospheric re-

corder, Model 04, of Barker and Williamson manufacture, with

which vertical ionospheric soundings will be carried on. Also a

fixed frequency back-scatter equipment, on loan from the U.S.

National Committee, will be installed at the same station.

Position of the station at Cerrillo:

Geographic Magnetic
Lat.N Long. W Lat.N Long.

El Cerrillo, Mex. .......... 19°19 99°08’ 29°51 327°.8

Solar activity.

A Lyot—type filter with thermostat and its accessories has been

installed in the National Astronomical Observatory in Tenan-

zintla to be used with a telescope of 12 cm opening and 180 cm

focal distance for the solar surface observations. The main pur—

pose will be to study the flares and brilliant filaments of the solar

surface.

THE NETHERLANDS

Report on Geomagnetism and Aeronomy for the period 1954—1957

A. Geomagnetism.

A number of measurements of H and Z have been made at

various places in 195-1 in order to check the secular variation in

different parts of the Netherlands, and for improving the map

of geomagnetic anomalies. as issued in the publication no 134

of the Royal Netherlands Meteorological lnstitute.1)
A11 investigation of geomagnetic and geoelectrie variations was

made at the geomagnetic observatory \Vitteveen?)
Character~figures from 50-80 geomagnetic observatories were

collected for the Permanent Service of Geomagnetic Indiees.

Data for 1954 and 1955 have been published in the IAGA

(IATME) Bulletins.3)
An Astatic Magnetometer and some auxiliary instruments were

developed for measuring magnetic moments as small as ‘10’6 to

10’7 e.1n.u. Palaeomagnetic investigations in France and in Nor-

way were carried out by means of these instruments in coope—

ration with the Geological Institutc of the State University at

Utrecht.

A Proton Precession Magnetomcter was constructed for mea-

suring total field-strengths in the air and at sea.
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New magnetic observatories were set up at Paramaribo (Su-
rinam) and Hollandia (Netherlands New Guinea).

B. Aeronomy.

A panoramic ionospheric recorder for the frequency range
1,4 Mc/sec to 20 Mc/sec with peakpower 10 kW was built at the

Meteorological Institute at De Bilt. Half-hourly vertical soundings
were regularly madefl)

Daily absorption measurements were made at De Bilt on 4

different frequenciesfi)
The daily absorption—index A was published in the Netherlands

Ionospheric Bulletin/1)
For carrying out drift measurements during the IGY an in-

strument was developed which compares the signals received by
three receivers set up at distances of 100 m in a triangle.

A theoretical investigation of the equatorial electrojet was

carried out; the current system of the diurnal variation was cal-

culated for an oblique dipole axisfi)
Double and triple magnetic reflections in the ionosphere above

De Bilt were compared with the calculated gyro—frequencies.
Formulas were derived for the reflection of ordinary and extra—

ordinary rays for vertical incidence in an electron-ion ionosphere,
with allowance for collisions of electrons and ions.7)

References:
1. The geomagnetic field of the Netherlands reduced to 1945.0 (Publica-

gou
no 134 of the Royal Netherlands Meteorological Institute, De

ilt).

2. J. G. Scholte and J. Veldkamp: Geomagnetic and Geoelectric variations,
Journ. Atm. Terr. Phys. 6, 33, 45, 1955.

3. IATME Bulletin no 1211 (1953) by J. Bartels anti J. Veldkamp.
IAGA Bulletin no mi (1954) by J. Bartels and J. Veldkamp.
IAGA Bulletin no 12j (1955) by J. Bartels, A. Romafia and J. Veldkamp.

4. Monthly Bulletin on Ionospheric, Geomagnetic, Solar-noise, Long Wave

Atmospheric-noise and Cosmiea'ay data, issued by the Royal Ne-

therlands Meteorological Institute, De Bilt.

a. C. J. van Daatselaar: Ionosferische absorptiewaarnemingen op he!

K.N.M.I., Tijdschr. Ned. Radiogenootschap 21, 49-64, 1956.

6. J. Veldkamp and J. G. Scholte: Some remarks on the equatorial electro-

jet as revealed by the analysis of solar flare effects, Indian Journ.

Meteor. Geoph. 5, 203~212, 1954.

7. ¥ and J. G. Scholte: Magnetische dubbele breking in de ionosfeer,
Mededelingen en Verhandelingen I{.N.M.I., De Bilt, no 59, 1954.
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NEW ZEALAND

Christchurch Geophysical Observatory

Report for 1954-57

by J. W. Beagley

Intensive planning and instrumental development for the 1957-

58 International Geophysical Year have occupied the time and

energy of the staff of the Christchurch Geophysical Observatory
during the years covered by this report. At the same time Iono-

sphere service activities have been maintained and further con-

tributions made to upper atmospheric research. Vertical sounding
ionosphere stations at Godley Head, Rarotonga and Campbell Is—

land have operated and data for prediction purposes have been

sent out monthly. During the IGY two further stations will be

involved in this programme, Scott Base and Cape Adare (the
joint United States of America and New Zealand station) both

in Antarctica.

The cosmic ray programme at Christchurch has been main-

tained over the whole period, the most notable event recorded

being a spectacular increase of 19 % in intensity of hard com—

ponent radiation between 3h.46m. and 4h.00m. G.M.T., February
23rd 1956. During the IGY meson telescopes will be set up at

Christchurch and Invercargill.

Instrumental development.
The prototype New Zealand built panoramic ionosonde engi-

neered at Dominon Physical Laboratory became the standard

recording equipment at Godley Head in July, 1956 after a brief

testing period. Further modifications will be made to the circuitry
of this instrument, but it can be considered to have made a satis--

factory start as an observatory continuously recording instument.

A second panoramic recorder engineered by Canterbury College
Industrial Development Laboratory assisted by Observatory phy-
sicists showed some improvement in circuitry on the prototype
and has been shipped for seivice at Scott Base. Rarotonga station

will be the location of a third panoramic due for testing in

early 1957.

Since March, 1955 a J. 28 automatic ionosonde, range 1-13 mc/s
has operated at Rarotonga. It has been supplemented by a ma-

nual recorder, range 1.5—20 mc/s during daylight hours as its fre-

quency coverage became inadequate with the increase in sun-

spot number.

The J. 28 instrument formerly at Godley Head has been re-

designed and rebuilt in the Observatory workshop for service

at Campbell Island during the International Geophysical Year,

replacing a manual ionosonde as the standard recording equip-
ment there.
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Cosmic radiation.

The Blackett M.U. 2. Intensity Recorder is being adapted for
use as a standard meson telescope at Christchurch and a second
meson telescope is being built for installation at Invercargill on

the other side of the “energy cut—of
”

latitude from Christchurch.
All new equipment will be operating at the required location at

the beginning of the International Geophysical Year.

Research projects.
Projects on electron distribution in the Ionosphere have been

effectively extended. A method for computing true ionospheric
heights from virtual height graphs, including the effect of the
earth’s magnetic field, was developed and has been used to

investigate the structure of the F2 layer and also for the study
of the Ionosphere under calm and stormy conditions. F2 charac-
teristics at the magnetically conjugate stations of Maui and Ba-

rotonga have also been examined.

Geomagnetic sudden commencements have been investigated
further and their value as precursors of ionospheric storms asses-

sed. A simplified model of the Earth-Ionosphere system was

constructed to find a satisfactory theoretical explanation of an

observed diumal variation in amplitudes of sudden commence-

ments. This investigation brings fresh evidence concerning the
location of current systems in the upper atmosphere. A detailed

analysis of night-time storm characteristics at Lincoln and Godley
Head has also been made for the years 1947—50 inclusive.

Bibliography:
Beagley, J. W. and Bullen, J. M.: Ionospheric Currents and Geomagnetic

Sudden Commencements. Proc. Specialist Conference on Radio Re-
search, N.Z. August 1955.

Bullen, J. M. and Cummack, C. H.: The Lunar Diurnal Variation of the
Earth’s Magnetic Field for all Elements at Amberley, N.Z. N.Z.J. Sci.
and Techn. Section B., Vol. 35, No. 5, March 1955, pp. 371-7.

King, G. A. M.: Electron Distribution in the Ionosphere. J. Atmos. and Terr.
Phys. Vol. 5, No. 4, September 1954, pp. 24545.

a Electron Distribution in the Ionosphere. J. Atmos. and Terr. Phys,
Vol. 8, No. 3, March 1956, pp. 184-5.

— and Cummack, C. H.: Electron Distribution in the Ionosphere. J. Atmos.
and Terr. Phys. Vol. 8, No. 4/5, May 1956, pp. 270-3.

— and Cummack, C. H.: The Structure of the F2 Layer. Proc. Specialist
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Observatory publications:
1. Solar, Magnetic and Ionospheric Data (Storm Data). April 1954~0c~

tober 1955.
2. Ionospheric Data (Hourly Value Tabulations). 1955, 1956.
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P A K I S '1‘ A N

Geomagnetism

National Report for the period 1954—57

A magnetic observatory was in continuous operation at Quetta

throughout this period. The observatory is situated on the slope
of a hill about six miles west of the city. The altitude of the

observatory is 5700 ft a.s.l.

Continuous photographic registration of the variations in the

three magnetic elements (declination, horizontal intensity and

vertical intensity) is being made with one set of Ruska normal

magnetograph (speed 201mn/h) and one set of La Cour quick-
run magnetograph (drum speed 180mm/h).

For base-value control absolute observations are made once a

week using a set of 3 QHMs, 2 BMZs and an Askania earth in—

ductor. Observations are taken on quiet (lays for which a single

component Askania photoelectric recorder remains in continuous

operation.
Details about the location of the observatory building, the in—

strumental equipment and its installation can be found in the

first annual report of the observatory, issued in 1955.

Instrumental Modifications and Improved Techniques:
* RnsIm magnetograph:

Slight modifications have been made in the initial installation

of the declination variometer. Since the declination variations

(both diurnal as well as quick magnetic variations) at our lati-

tude are very small, the sensitivity of this variometer was doubled

by placing it at a distance of 350 cm from the recorder instead of

the prescribed distance of 175 cm. This change has the added

advantage of removing the D—variometer away from the magnetic
influence of the two force variometers and their sensitivity mag-

nets.

\Vith the present arrangement the Ruska magnetograph has

the following scale values and recording ranges:

Scale value. Recording range.
D O.51’/nnn 750’ to +50’

(4.9 y/mm) (—500 y to +500 9» approx.)
H 30 y/mm —1000 y to +800 y

Z 3.7 y/mm ~1200 y to +1200 y

— La Cour quick-run magnetograph:
Since the quick—run magnetograph is primarily intended for

the study of micropulsations which are not conspicuous enough
on normal—run magnetograms, the sensitivities have been in—

creased high enough to give details of the micropulsations. The

increase is effected by fixing magnets in an appropriate way to



PAKISTAN 141

the different variometers, thus reducing considerably the normal

field around them and thereby increasing the period of oscillation

of the recording magnets. This modification has produced the

desired effect, the three traces on the magnetograms now showing
measurable mieropulsations at the same time.

With the modified arrangement, the scale values and range of

recording of the different variometers are as follows:

Scale value. Recording range.
D 1.0’/mm 7200’ to +200’

(9.9 y/mm) (72000 7 to +2000 ~,> approx.)
H 1.2 y/mm —150~,r to +150 7

Z 3.5 7/mm ~500 7 to +500 7

One disadvantage of such a modification will be that under

the influence of so many magnets the D—variometer may begin
to behave as a force variometer. Because of the complete elimi-

nation, in the variometer house, of the effects of the diurnal

variation of the outside temperature, this disadvantage will not

seriously affect the accuracy of the recording.

— G.S.I. Japanese magnetometer:
A new electromagnetic magnetometer manufactured by the

Geographical Survey Institute of Japan in 1950 is in operation
on trial at the observatory.

From the results so far obtained, the following accuracy of

measurements has been derived.

H and Z: : 3y

Declination and Dip: : 0.6’

This accuracy, though not ideal when compared with the

generally recognized magnetic standards, is good enough for

base—value control and field surveys. The instrument will, how-

ever, remain under investigation for some time more before

being used as a secondary standard.

Bulletins and Publications:

Routine monthly bulletins containing character figures, 3-

hourly K—Indices, special magnetic phenomena and monthly
means are being issued from the observatory since November

1954. These are being distributed to observatories and interested

institutions all over the world.

An annual summary of geomagnetic observations made at

Quetta in 1953754 has also been compiled and printed in a

booklet form. This will be a regular feature of the observatory
publication. A subsequent issue for 1955 is under preparation.

Magnetic Field Surveys:
Soon after the establishment of the magnetic observatory at
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Quetta. an attempt was made to reoccupy all the old stations of

the surveys of India and establish some new stations with a view

to the preparation of iso—magnetic charts of Pakistan. During
1953—54 K. A. \Vienert, the UNESCO Adviser, in co-operation
with the staff of the Survey of Pakistan occupied a number of

old stations in the southern part of \Vest Pakistan, using QHMs
and BMZS. I11 all complete observations were made at 23 places
including seven places for which old observations from the sur—

vey of India are available. The results obtained at these latter
stations give a fairly good idea of the secular variation in the
southern part of \Vest Pakistan. Values of the annual change of

the three magnetic elements at the seven stations are quoted in

the below table:

. - Horizontal Vertical
Declination

intensity intensity
Station Lat. Long.

¥

.

'7

1909 1920 1909 1920 1909 1 1920

—20 —54 ~20 -54 -20 l —54

Y 1' Y . Y

Quetta 30°11’N 66°57'E —0'.6 —2'.4 ~39 +30 +112‘ +62
Sibi 29333'5' 67°52’E 7120 —2’.4 736 —.—30 +1131 +65

BClpai 29°00’N 68°01'E —1'.2 7224 ~31 +38 1-114, +57

lluli 27°49'N 683391;} —1'.5 —2’.Z -29
,

738 +1131 +56

Mirpur Khas 25‘32'N 69°01'E ~1'.9 —2'.2 >22 +40 +111 1 +49

Hyderabad (Sind) 25°23'N 68°22’E —1’.8 —2'.2 —23 +41 +1181 +48

Karachi 2-1351'N 67°02’E —1’.4 ‘ ~2'.2 —21 +42 “1141 +50

Secular variation graphs for Quetta for the period 1940—1954

are available in our Annual Summary (1953#54).

Prospecting Surveys:

During the period 1951;53, a few magnetic surveys for mi-

neral deposits were conducted by K. A, \Vienert and S. A. Tahir,

using Askania Field Magnetometer. The hematite deposit of

Abbottabad, the magnetite deposit of Kiara and the chromite

deposit of Hindubagh areas in \Vest Pakistan were investigated.

List of papers, reports, etc.:

1. Annual survey of geomagnetic observations at Quetta (1953—54) by
S. N. Naqvi and S. A. A. Kazmi. Geophysical Review Vol. 1, Part II,
No. 4, 1955.

2. Time relationship of small magnetic disturbances in Arctic and Ant-

;iggtic
by S. J. Ahmed and \V. E. Scott. J. G. R. V01. 60, No. 2, June

5.

3. Magnetic observations during the sun eclipse of 30th June 1954 at the

magnetic observatory of Quetta by S. A. A. Kazmi and K. A. Wienert.
J. G. R. Vol. 60, No. 1, March 1955.
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4. Prospecting for iron-ore deposits in Pakistan by S. A. Tahir. Pro-

ceedings Vth Pakistan Science Conference, Lahore, 1953.

5. Accuracy limit of Quetta magnetic observatory measurements by
S. A. A. Kazmi. Proceeding VIth Pakistan Science Conference,
Karachi, 1954 (Observatory Record).

6. Limitations of QHM-measurements for intercomparison between obser-
vatories by S. A. A, Kazmi. Proceedings VHItli Pakistan Science

Conference, Dacca, 1956 (Observatory Record).

7. Role of applied geomagnetism in the exploration of mineral and oil
resources of the country by S. A. A. Kazmi. Symposia IXth Pakistan
Science Conference, Peshawar, 1957 (Observatory Record).

8. Report of magnetic survey in Dhak and Kappar area by S. M. Rahim.

(Observatory Record).

In conclusion it will be pertinent to say a few words about the

plans of the Pakistan Meteorological Service for the future geo-
magnetic programme.

In response to Resolution 6 of the CSAGI, appearing under

para 2 of the revised CSAGI geomagnetic programme, vide
their No.Co.—57(7)/5794, dated 24th April, 1956. inviting the “Go—

vernment of Pakistan to consider the possibility of establishing
a magnetic station in Eastern Pakistan, at least for the period of
the AGI 1957—58, in order to complete the net of the stations

already existing in this part of the world” efforts are in progress
to set up a geomagnetic observatory in a rented building at

Chittagong before lst of July 1957.

The Pakistan Meteorological Service is planning to set up a

geomagnetic observatory in the northern region of West Paki-
stan at or near Gilgit. (Lat. 35°55’N, Long. 74°18'E). Advantage
will be taken of the higher altitude and higher latitude to obtain
data also on auroral displays.

Arrangements have been completed for full participation in the

geomagnetic investigations during the I.G.Y. The following pro—
gramme of observations has been adopted:

i) Recording of variations of geomagnetic elements (normal
speed).

ii) Recording of absolute values of geomagnetic elements.

iii) Quick run recording for the study of micropulsations.

PERU

National Report
General.

During the period 1954—1957 most of the geophysical experi—
mental research in Peru was carried out, as heretofore, by the
Instituto Geofisico de Huancayo. The routine program was con-

siderably increased specially during the past few months, in con-

nection with the International Geophysical Year activities. Be—
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sides the work at Huancayo, the Instituto expanded its activities

to several other localities within Peru.

Geomagnetism.
Photographic registration of the three magnetic elements was

continued at Huancayo using the Eschenhagen variometers for

D and H and La Cour vertical force variometer for Z. Absolute

observations of declination, inclination and horizontal force were

made each week using DTMCHV magnetometer No. 10 and earth

inductor No. 5.

Investigations of the corrections to International Magnetic Stan—

dard were made and final hourly values were computed from

1948 onwards. The reduction of these data is about to be com-

pleted and is being prepared for publication in a very near

future. K—indices of magnetic activity for every three hour inter—

val were derived currently and distributed to various interna—

tional agencies.
The rapid run La Cour variograph was inoperative during the

period but remains installed at Huancayo.
Another rapid run H-variograph, recording on 70-mm film, is

in process of installation; the project being sponsored by the

Geophysics Research Directorate.

\Vith the cooperation of various Peruvian entities and with

the help given by the Interamerican Geodetic Survey 7 loan of

field instruments and funds to cover transportation costs — the

Instituto carried out a magnetic survey of Peru and published
the ISO—magnetic chart of Peru, Epoch 19550. The total number

of stations occupied was 57. many of these secular variation

stations which have been occupied during several years, and

many other new stations in formerly inaccesible sites in the

Amazon jungle.
A visible recording H-magnetograph was installed at Huan—

cayo to provide current information on magnetic activity, in

connection with ionospheric soundings.
A proj ect sponsored by the United States National IGY Com-

mittee, through the Carnegie Institution of ‘Vashington, was

initiated during the beginning at' 1957 and involved a survey of

the diurnal variation of the three magnetic elements, D. H and

Z, utilizing Askania recording variog‘raphs. Stations were oc—

cupied from a point north of Antofagasta, Chile, to a point near

Quito, Ecuador, practically repeating the survey originally made

by the Instituto in 1951—1953, with QHM’s. The results of this

survey were used to determine the most appropriate site for the

installation of semi—permanent observatories that will study the

characteristics of the equatorial electrojet.
From the above the Instituto has already in operation two new

Askania equipped magnetic observatories at Talara and Chi-
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clayo. At this moment the third and fourth observatory, at Yauca

and Chimbote respectively, are in process of installation.

Ionosphere.

Ionospheric vertical incidence soundings were carried out on

a routine basis at Huancayo and at Talara, under a cooperative
agreement with the National Bureau of Standards. Both stations

are equipped with a C-3 recorder with quarterly hour sweeps
1—25 mc/s taking 15 seconds. Hourly values of ionospheric
characteristics from both stations have been published currently.

In connection with the International Geophysical Year two

new stations began routine operations during the month of July,
1957. The Huancayo C-3 was installed at Chiclayo, and C—4’s

were installed at Chimbote and at Huancayo. These four stations

constitute a close chain for a fine—grain study of the ionosphere in

the equatorial zone.

The Instituto has also assumed the responsibility of super-

vising on behalf of the National Bureau of Standards, as a

regional sub-center, the operation of new ionospheric stations

at Bogota, La Paz, Concepcion and Natal. Personnel from these

localities were trained at Huancayo and the installation, opera-
tion and data analysis of the new stations will be a concern of

the Instituto.

Field intensity recorders are operating at all four ionospheric
stations. Study of absorption under oblique incidence conditions

will be initiated. Furthermore these recorders give immediate

SID information.

The University of Stanford has provided equipment for a back-

scatter experiment at Huancayo. The equipment has been instal-

led and is operating since July 1957. Continuous recordings are

made with a rotating antenna on 12, 18 and 30 mc/s.
In connection with the VHF forward—scatter experiment in the

equatorial region, sponsored by the National Bureau of Standards

as part of the IGY program, Huancayo is a midnpoint for the

experiment which involves a total of seven stations, three of

which are in Peru. A transmitter will be installed at Arequipa,
a receiver at Trujillo and a receiver and small transmitter at

Huancayo.
At the request of the USNC-IGY the Instituto has installed, and

will operate at Huaneayo a whistler recorder, although it is not

expected that whistlers will be heard there; should any be heard

it will be necessary to change the present interpretation of this

phenomenon.

Cosmic Radiation.

The operation of the Carnegie Institution Compton-Bennett
Cosmic Ray meter was continued and data dispatched regularly
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to CIVV. Publication of the Huancayo results will be made very

soon, by the Carnegie Institution.

A large neutron monitor station, sponsored by the Enrico Fermi

Institute for nuclear studies, University of Chicago, replaced a

smaller similar station early in 1956. Continuous operation of this

new station has been accomplished and the data have been for—

warded regularly to Chicago.

Azirora and Airglow.

Night airglow measurements will be made at Huancayo as part
of the North—south chain of stations sponsored by the USNC—IGY.

A special laboratory has been constructed at Huancayo on the top
of a conveniently located hill, and the equipment which will

measure three frequencies has been installed, but is not yet
operating satisfactorily.

In addition the Institute has also installed another photometer,
sponsored by the Geophysics Research Directorate, and investiga—
tions will be made to study the relationship between night air«

glow. magnetic and ionospheric phenomena — including the

back~scattcr data.

Solar Activity.

Continued observations of solar flares and prominences were

made at Huancayo with the spectrohelioscope, in the H-Alfa line.

At the beginning of 1957, a small experimental coronograph
was installed at Huancayo under a cooperative agreement with

the University of Kyoto, Japan. For the first time, excluding
eclipses, the solar corona was observed from the southern helni—

sphere. These observations and the spectrohelioscope work are

now part of the regular observatory program.

Atmospheric Electricity.

Measurements of the atmospheric electric potential gradient
and electric conductivity, which were discontinued at Huancayo
in 1947, will be reinitiated during the last quarter of 1957 under

a cooperative agreement with Professor H. Israel.

Laboratory Facilities.

Facilities at Huancayo have improved with the construction of

more laboratory areas. Through the cooperation of the National

Bureau of Standards the power plant has tripled its capacity.
Communications have improved. Guest rooms are available
where Visiting scientists are always welcome.

During the period under review the President of the Comité

Geofisico Peruano continued to be Dr. Jorge A. Broggi, and the
Technical Director of the Institute Geofisico de Huancayo is

Albert A. Giesecke, Jr.
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POLAND

Rapport sur l’actiuité scientifique e11 magnétisme terrestre

ct électricité atmosphe'rique pendant Ia période 1954—1957

par Prof. T. Olczak

Introduction

An COUl‘S de la période 1954—1957 les recherches dans le d0-

nlaine du magnétisnie terrestre et de l’électricité atmosphéi‘ique
en Pologne ont considérahlement avancé. Entre autres circon-

stances favorables cela a été dfi £1 la creation par l’Académie P010-

naise des Sciences, de l’Institut de Géophysique £1 Varsovie au-

quel ont été rattachés tous les observatoires et stations geophy—
siques du pays. L’Institut de Géophysique a commencé son ac—

tivité 1e 161‘ Juin 1953 sous la direction (in Prof. T. Olczak et du

Prof. E. Stenz commc directeur adjoint. Apl'es la mort de ce der—

niei‘ en 1956, les fonctions de directeur adjoint ont été confiées :31

M. \Vieladek

Un progrés considerable dans le domaine des recherches sur

le champ magnétique terrestre en Pologne a été réalisé également
par l’Institut Géologique National. Cet Institut, dans sa Section

de Géophysique Appliquée, non seulement effectue des travaux

géophysiques de prospection, mais encore surveille et coordonne

tous les travaux de prospection effectués sur la territoire du pays

par différentes compagnies et entreprises géophysiques.
Les mesures de la déclinaison magnétique sont effectuées en

Pologne par I’Institut de Géodésie et de Cartographie.

1. Observatoires magne'liques.

a. L'Obseruatoire (le Swider ((p = 52°06’,9, l = 21°15’,2, Q = 50°,6,
A = 104°,6) a fonctionné sans interruption de meme que les

anne’cs précédentes. Cet Observatoire dispose d’un enregistreur
£1 marche nonnale, 20 mm/h, et d’un jeu de variométres du type
Eschenhagen—Schmidt de la maison O. Toepfer uud Sohn. Les

valeul‘s d’échclle sont pour D : 3,7 y/mm, pour H: 3,7 y/mm et

pour Z : 4,3 ;I/mn1. En 1957 dans le cadre (les préparatifs pour
l’Année Géophysique Internationale, un deuxiéme jeu complet de

variographes avec enregistreur :21 marche rapide a été Inis en

service dans le pavillon d’em‘egistrement. Le bureau de l’Obser—

vatoirc a été agrandi de plus de deux fois comparativement 2‘1 1a

période précédente. Il est installé dans un bétiment nouvellement

obtenu, £1 proximité des pavillons magnetiques. En 1956, les ré—

sultats d’cnregistrement de 1953 et 1954 ont été élaborés et seront

hicntét publiés. L’Ohservatoire est dirigé par Mile Z. Kalinowska.

bi L'Obseruatoire de la presqu'ile (le Hel (q)
= 54°36’,5,

21 = 18°49’.0, {D = 53°,4, A = 103°.7), détmit pendant la guerre, est

maintenant reconstruit. En 1953, un nouveau pavillon d’enregi-
strement a été construit par les soins de l’Institut National d’Hy-
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drologie et dc Meteorologie. 11 a été cnsuite transmis, avec le ter-

rain de l’Ol)sel‘vat0ire ct les maisons d’liabitation. a l’Académie

Polonaise des Sciences. L’Institut de Géophysique a terminé l’or-

ganisation dc l’Observatoire en Inettant en service régulier dans

le pavillon d’enregistrement un magnetographe a marche rapidc
La Cour : vitesse 180 mm/h, valeurs d’échelle pour D : 6,1 7/mm,
pour H: 4,9 y/mm, et pour Z: 7,0 y/mm. Derniérement, dans
le cadre (les préparatifs pour l’Année Géophysique Internatio—

nale, deux autres pavillons pour les mesures absolues on!

été construits ainsi qu’un deuxiéme dispositif d’enregistrement
£1 vitesse normale 20 mm/h. La mise en service de l’OhseI'vatoire
de Hel était (lirigée par M. Przybyszewski de la Section de mag-
nétisme terrestre dc l’Institut dc Géophysique. II a cffectué au

moyen de magne’tométres QHM ct BMZ 1a comparaison des lignes
de base dans les deux Observatoires de Swider et de Hel. Les ré-

sultals dc cc travail sont publiés dans Acta Geoph. P01011., Vol. 5.
1957. L’Ohscrvatoire de Hel est dirigé par Mme Z. Czyszek.

2. Etudes sur les variations séculaires.

L’Institut de Geopliysique cn collaboration avec M. Krzcmifiski
de l’Institut de Géodésic et (le Cartographic, a organise un réseau
de 23 stations dc répétition sur le territoire de la Pologne. Toutes
ces stations sont éloignées des perturbations locales et bien re—

pérées. Dans la plupart d’entre ellcs, les répétitions de mesures

ont été faitcs fréquemment 51 partir de la fin du siécle derniér

ou depuis le déhut de ce siecle. Des séi‘ies plus longues de mesures

magnétiqucs existent également dans quelques observatoires goo-
physiques polonais (Swider, Hel. Racibérz), et dans les obscr—

vatoircs astronomiques (Cracovie. Poznan, Wroclaw).
Les variations séculaires de la déclinaison magnétique, obser—

vées a Gdansk depuis 1a premiere nioitié du XVIéme siecle jus—
qu’a nos jours, ou elles sont controlées dans l’Ohservatoire dc Hel,
peu éloig‘né de Gdansk, ont été l’objet d’une étude détaillée, pu-
bliée par T. Olczak clans Acta Geophys. Po]on., Vol. 3, 1955. Les

variations séculaires de D, I, H, Z, dans la période 1921—1950
51 Swider, ont été publiées par Mlle Z. Kalinowska dans Acta Geo—

phys. Polon, Vol. 1, 1953. Selon cet auteur, les valeurs annuelles

moyennes de D. H. Z, a Swider, dans la période 1951—1955.

étaient les suivantes :

Année D H ( y ) Z ( y )
1951 0°37’,3 ( 18222 ) ( 44696 )
1952 43’,5 ( 229) ( 706 )
1953 4828 238 752

1954 54’,0 249 781

1955 59’,7 254 825

Les données entre parentheses sont provisoires et pcuvent suhir

de légers changements.
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Les valeurs approximatives des variations de la composante
horizontals H sur tout le territoire de la Pologne dans la période
1928—1949 ont été publiées par S. Pawlowski dans le Bulletin
de l’Institut Géologique, intitulé : «Kilka zagadniefi geofizycznych
w Polsce » ( Quelques problemes géophysiques en Pologne).

Les valeurs approximatives des variations annuelles des élé—

ments du champ magnétique sur tout le territoire de la Pologne
dans la période 1901—1935, avec les cartes des isopores D, I, H,
Z, ont été publiées par T. Olczak dans Acta Geophys. Polon.,
Vol. 3, 1955.

Sur l’initiative du Prof. S. Pawlowski et de M. Skorupa, l’Insti-

tut Géologique National a élabli, sur le territoire de la Pologne,
un réseau de points de repere pour la composante verticale Z

(partiellement aussi pour la composante horizontale H) qui
constitue la base du levé détaillé de cette composante sur le ter-

ritoire du pays. Ce réseau compte quelques centaines de points.
Les mesures dans les points de ce réscau sont effectuées a inter-

valles de quelques années. La publication de ce travail est en

preparation.

3. Cartographic magnétique.

Une carte détaillée des anomalies de la composante verticale Z

sur le territoire de la Pologne, a été mise au point a l’Institut Géo-

logique National sous la rédaction de M. Dabrowski. Cette carte

est hasée sur les nombreux levés magnétiques régionaux effectués
au cours (les vingt derniéres années au moyen de balances magné—
tiques Z du type Schmidt par plusieurs auteurs: S. Daszyfiski,
S. Pawlowski, H. Orkisz, J. Skorupa, A. Dabrowski, S. Maloszew—

ski, et d’autres. La densité de ces mesures était pour le moins de

l’ordre de 120 —300 points pour 1000 kmz, et heaucoup plus dans

les régions intéressantes du point de vue géologique. Comme il

a été mentionné plus haut, le réseau de base pour oes mesures

cst l’objet d’un controle systématique afin de prendre en con-

sideration les variations séculaires du champ terrestre.

L’élaboration dans l’Institut (1e Géodésie et de Cartographic
d’une carte de la déclinaison magnétique pour le territoire de la

Pologne, rapportée 51 1955.0, est une autre réalisation non moins

importante. Ce travail projeté i1 y a quelques années par une

commission de spécialistes de différents instituts scientifiques et

effectué avec la participation partielle de ces instituts. a été ter-

miné en 1956 sous rédaction de M. Krzemifiski.

4. Electricite' atmosphérique.
Les travaux sur la théorie de la formation et du développement

de la foudre et les travaux expérimentaux correspondants ont été

continués par le Prof. S. Szpor de I’Ecole Polytechnique de

Gdansk. L’enregistrement du gradient de potentiel du champ
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électi‘ique tel‘l‘estrc a été continué a l’Ol)sei'vatoire (le Swider au

moyen d’électl‘ographes (le Benndorf. M. Michnowski a consti'uit
ct installé a l’Ohsel‘vatoii'e de Swidcr un appai'eil pour inesnl‘er

la densite’ dc la charge spatialc totale. A la session scientifique
(111 20.11.1956, organisc’e a l’Académic Polonaise (les Sciences par
le Prof. J. L. Jakubowski et 1c Prof. T. Olczak, a l’occasion du

250eme annivcl‘saire dc la naissance (le Benjamin Franklin, de

nombreux antcurs ont i‘apporte' les i‘ésultats de leurs derniers

travaux dans le domaine de l’électricité atmosphériqne.

5. Bibliographic.
1. Czyszek W.: Der mittlere tagliche Gang des luftelektrischen Potential-

gradienten an ungestorten Tagen in Swider, Acta geophys. polon.,
v. 2, 149.

2. qurowski A. ct Karaczun K.: Morfologia podloia prekambryjskiego
w po’lnocno-wschodniej Polsce (Relief of precamhrian basement
of NE Poland), Przeglqd geologiczny, p. 341, 1956.

3. ~ ¥ Zmiany wiekowe skladowej pionowej Z magnctyzmu ziem-

skiego na terenie s’rodkowej i polnocno-wschodnicj Polski w

okresie 192871954 (sous presse).
4. Kalinowska Z.: Some remarks on the secular variations of the Earth’s

magnetic field in Poland, Acta geophys. polon., v. 1, 208, 1953.

5. Kalinowska-Widomska 13.: La marche des variations (lu gradient
électrique de l’atmosphere a Swider, Acta geophys. polon., v. 3

49, 1955.

6. * Results of magnetic observations made during the total solar

eclipse of 30. VI. 1954 at the Geophysical Observatory in Swider
and at the supplementary station at Ogrodniki, Acta geophys.
polon., v. 4, 95, 1956.

7. Kraifiski W.: Note on the method of calculating QHM magnetometer
measurements, Acta geophys. polon., v. 5, 1957.

8. Krzemir‘iski \V.: 0 niektérych problemach opracowania mapy izogon
Polski (On some problems connected with completion of the

isogonic map of Poland), Geodezja i Kartografia, v. 3, 97, 1954.

9. Lisowski B.: O zmianach dziennych slonecznych deklinacji magne-
tycznej w Swidrze (Solar daily variations of magnetic declination
at Swider), Acta geophys. polon., v. 3, 35, 1955.

10. — O zmianach dziennych slonecznych S,I deklinacji magnetycznej \v

Swidrze w dniach spokojnych (Solar daily variations of magnetic
declination at Swider on quiet days), Acta geophys. polon., v. 4.
112, 1956.

11. — On non-cyclic variations of magnetic declination at Swider during
the period 1921—1936, Acta geophys. polon., v. 5, 1957.

12. Liszka L.: A possible explanation of the diurnal variation in the inten-
sity of the night glow line (0 I) 5577 A, Acta phys. polon., v. 15,
305, 1956.

13. Maloszewski S.: Badania magnetyczne \v Pieninach (Magnetic pro-
specting in Pieniny-Mts.), Przeglad geologiczny, 77, 1956.

14. — Wybitna anomalia magnetyczna \v Karpatach W okolicach Jorda-
nowa (Extensive magnetic anomaly in the region of Jordanow in
Carpathians), Przeglqd geologiczny, 242, 1956.

15. Michnowski S.: Wptyw wyladowar'i z ostrzy na \vartosé nateienia pola
elektrycznego przy powierzchni ziemi (The influence of point-



16.

17.

18.

19.

25.

26.

29.

30.

31.

POLAND 151

discharge currents on the Earth's electric field), Acta geophys.
polon., v. 3, 115, 1955.

)Iichnowski 8.: Point discharges in the interchange of electric charge
between the Earth and the atmosphere, Acta geophys. polon., v. 5,
1957.

Olczak T.: Secular variation of the magnetic declination at Gdansk,
Acta geophys. polon., v. 3, 27, 1955.

— Uber die Sakulariinderungen des Erdmagnetismus in Polen im
Zeitraum von 1901.0 bis 1935.0, Freiberger Forschungshcfte C 22,
p. 29, 1956; Acta geophys. polon., v. 3, 145, 1955.

Pawlowski S.: Kilka zagadnien geofizyeznych w Polsce (Some geo‘

physical problems in Poland), Geolog. Institute, Warszawa 1952.

— Badania magnetyezne w latach 1941—1944 (Magnetic investiga-
tions in 1941—1944), Geolog. Institute, Warszawa 1953.

Przybyszewski E.: Comparison of La Cour Magnetometers at the Geo-
physical Observatory on the Hel Peninsula, Acta geopliys. polon.,
v. 5, 22, 1957.

— 0 korelacji mietlzy charakterystykami magnetycznymi C i liczbami
Wolfa (Correlation between magnetic character numbers C and
Wolf’s numbers), Acta geophys. polon., v. 3, 209, 1955.

Przypkowski T.: Zahytkowe kompasy magnetyczne na instrumen-
tarium Marcina Bylicy z Olkusza 2 lat 1480—1487 (Old magnetic
compasses on astronomical instruments of Martin Bylica of Olkusz

1480—1487), Acta geophys. polon., v. 4, 245, 1956.

Skorupa J.: Badania skladowej pionowej magnetyzmu ziemskiego na

Podlasiu i Lubelszczyz’nie w Iatach 1949—50 (Magnetic measure-

ments in the Podlasie and Lublin regions), Geolog. Institute, 1954.

—— Badania magnetyezne w obszarze na polnocny wschéd od Krze-
szowie w 1950 r. (Magnetic measurements in the Krzeszowice
region), Geolog. Institute, Warszawa 1953.

Smolenski J.: Analiza harmoniczna zmian dziennych sloneeznych
deklinacji magnetycznej metodq Taylora (Harmonic analysis of

Sq variations by Taylor’s method), Przeglad geofizyczny (sous
presse).

— Harmonic analysis of the solar diurnal variations of magnetic
declination at Swider in the years 1923—1933, Acta geophys.
polon., v. 4, 237, 1956.

Smosarski W.: Jonizacja powietrza atmosferycznego w Poznaniu

(Atmospheric air ionisation at Poznan), Prace mat.-przyr. Pozn.
Tow. Przyj. Nauk, v. 6, No 16, 1953.

Szpor S.: Ochrona odgromowa (Lightning protection, a monography),
\Varsaw, PWT, 1953.

— Uzupelnienie teorii relaksacyjnej rozwoju pioruna. Czas przerwy
miedzy schodkami (Contribution to the relaxation theory of light-
ning propagation. Time interval between two steps), Arch. elektro-

techn., v. 4, 609, 1955.

Urbaniak K. and Zieha A.: Prognoza aktywnoéei slonca (Prediction of
solar activity), Arch. elektrotechn., v. 5, 355, 1956.



152 PART III. —— NATIONAL REPORTS

P O R T U G A L

National Report

Presented by the National Committee of Portugal

This report covers the work on terrestrial magnetism and elec—

tricity, auroral observations, ionospheric physics and cosmic rays.
Below are given the reports on the Work done in the period 1954—

57, as submitted by Service Meteorologico Nacional, Institute

Geofisico da Universidade do Porto and Instituto Geofisico da

Universidade de Coimbra.

1. Service Meteorologico Nacional, Lisboa.

Director: Prof. H. Amorim Ferreira.

Magnetic Observatory of San Miguel (Azores). The Magnetic
Observatory was in continuous operation throughout the period.
Geomagnetic equipment of La Cour type was installed in 1954.

The values of geomagnetic elements observed are published in

the “Boletim Geomagnético Preliminar” since 1951 and in non—

periodic publications of this Service (MEM 65. 71, 73, 74, 75, 76.

85 and 86).

Geomagnetic surveys. The geomagnetic suweys of the Portu—

guese Territory in the Iberian Peninsula (Continental Europe) is

presently concluded. \Ve are preparing the values and charts for

publication.
The geomagnetic surveys of the Portuguese Territories in India,

Portuguese Timor (Australasia) and Macao (China) are planned
to start in Oct. 1957. The observations are to be made with Aska—

nia theodolites, La Cour magnetometers and portable magneto-
graph Askania.

The geomagnetic survey of Sal Island (Cape Verde) was car—

ried out in 1956.

Before starting the geomagnetic survey of Angola and Mozam-

bique two geomagnetic observatories are being installed.

Due to subsequent petroleum exploration near Luanda, the geo—

magnetic observatory of Angola is not in continuous operation.

Atmospheric electricity and earth—currents. In the year 1955 a

geoelcctric station was installed near Lisbon. The values of the

geoelectrie elements observed are published since March 1955 in

“Boletim Geoeléctrico”.

Ionosphere. During June 1957 we intend to start ionospheric
observations in Lisbon with an ionospheric recorder Cossor.

Cosmic radiation. During June 1957 we intend to start the mea—

surement of cosmic radiation in Lisbon. A meson-telescope is to

be installed.

Auroral observations. During the period 1955-1957 visual obser—
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vations have been made at the climatological stations in connec—

tion with meteorological observations.

Other geophysical work. During the period 1954—1957, the geo—

physical activities in the meteorological observatory of Macao

were held up by difficulties with instruments. New instruments

for ionospheric research, radio noise observations and measure—

ment of cosmic radiation are being acquired and installed.

2. Institute Geofisico (la Universidade do Porto.

Director: Prof. M. Marques Teixeira.

Activity of the geoelectric section in the period 1954-1957. The

routine observations of potential gradient have been continued,
with occasional observations of atmospheric electric conductivity
and ionisation. The results are published in “Observac6es do

Campo Electrico da Atmosfera” since 1953.

3. Institute Geofisico (la Universidade de Coimbra.

Director: Prof. J. Custodio de Morais.

Activity of the geomagnetic section in the period 1954-57. The

routine observations of geomagnetic elements have been con-

tinued. For determination of declination a new Askania decline—

mcter was acquired. The results are published in “Observacées
Meteorologicas. Magnéticas e Sismologicas — 221 parte, Magne-
tismo terrestre”.

SPAIN

Commission Nationals (le Géodésie et (le Ge’ophysique

Section (18 Ge’omagnétisme et d’Ae’ronomie

Rapport National

par

Jose Rodriguez—Navarro de Fuentes

En execution des accords de la Section, 1e soussigné, Secrétaire

de la dite Section, a l’honneur d’exposer les activités se rappor—

tant au Géomagnétisme et a l’Aéronomie, déployées en Espagne
de 1954 a 1957 par les différents Centres Scientifiqnes qui s’oc—

cupent de ces études et de leurs applications.

1. ~— Institut Géographiquc et Cadastral

Les Observatoires Géophysiques et les Brigades de Campagne
dependent du Service de Magnetisme et d’Electricité Terrestres
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qui, 2‘1 son tour, est intégré dans la Section de Ge’ode’sie, de Géo-

physique et de Métrologie de cet Institut.

1.11. — Observatoire Central Ge’ophysique de Toléde

Comme nous l’avons déjil signalé dans des rapports antérieurs,
cet Observatoire est situé £1 environ quatre kilometres au NW.
de Toléde et les coordonnées géographiques (16 Son pilier prin-
cipal sont les suivantes :

Latitude 39052’58”N.

Longitude . .. 4°02’48” “7. Gr.

Altitude ...... 501 metres.

Dans les rapports antérieurs, et notamment clans celui qui a

été présenté '21 1a IXn Asselnhlée de l’U.G.G.I.. qui a eu lieu 51

Bruxelles en 1951, on a fait la description générale de cet Obser—

vatoire (lans lequel existent les installations de Géomagnétisme.
de Géoélectricité, dc Sismologie et de Meteorologie. Nous allons
nous occupcr lniévement de l’aetivité des deux premieres instal-

lations pendant ces trois (lernieres années.

1.111. ~ Géomagne’tismc
Les équipements de mesures absolues ont eontinué £1 fonetion-

ner connne pendant les années précédentes. Ils sont les suivants :

Theodolite magnétique normal Schmidt (No. 81196 d’Askania-

\Verke).
Boite d’oscillations 21 utiliser avec le théodolite.

Inducteur terrestre magistral (No. 70660 (l’AskaniaJVeer.
Galvanométre Edelmann, 2‘1 aimant mobile et it haute sensi-

bilité, £1 utiliser avec l’inducteur.

B.M.Z. N0. 78 et Q.H.M. No. 218.
Avec ces instruments on a fait les déterminations suivantes :

Mesures de D: 107 (avec théodolite).
Mesures de H: 141 (avec théodolite et Q.H.M.).
Mesures de I: 46 (avec inducteur).
Mesures de Z: 112 (avec B.M.Z.).
Des équipements magnétiques de campagne, employés pour la

Carte Magnétique Nationale, ont été vérifiés ii plusieurs reprises.
On 3 continue £1 faire fonctionner d’une maniére continue les

variométres Askania et Topfer, dont les caractéristiques sont les
suivantes :

Equipement Askania composé des variométres de D, H et Z,
avec un enregistreur de 20 mm/heure. Sensibilité normale (7,9;
5.4; 3,5 y/Inm).

Equipement Tijpfer. compose des variometres de D, H et Z,
avec un enregistreur de 30 mm/heure. Grande sensibilité (2,8;
2,8; 2,8 y/mm).
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L’installation (le variométres a été complétée (l’un équipement
de hautc sensibilité et (le grande vitesse (quick-run), a savoil'

l’équipement La Cour 180, composé des variométres de D, H at Z,
et (l’un enrogistreur (le 180 mm/heure. Sensibilité supranormale
(1,0; 1,3; 1.2 7/n1m). Il cnl‘egistre provisoirement a partir dn
mois d’Aofit 1956.

Cat Ohscrvatoiro a, par conséquent, 1111 jeu complet de vario»
méti‘cs avec lequel i1 pent bien travailler, taut en époque normale

que pendant la prochainc A. G. I. Pendant cette période, il sera

pent-étl‘e convenalfle de dilninuer la sensibilité (les variométres
Askania pour que le magnétographe puisse servir de variographe
d’orages magnétiques.

La position correcte des aiguilles (les val‘iométres a été ajustée,
en vérifiant postérieurement la position obtenue.

L’équipement La Cour 180 a été installé, en faisant les mon—

tages nécessail‘es pour obtcnir la sensibilité requise et pour l’ao—

complement d’amortisseurs en cuivre.

Publications

L’Ingénieur Géographe M. Juan Sancho San Roman, chargé du Géomag—
nétisme a l’Observatoire, a fait les travaux suivants :

Géomagnétisme 1950. — Valeurs horaires moyennes, maximum et mini-

mum journaliers, moyennes journaliéres et mensuelles, variations diur-

nes, index et phénoménes d’activité, graphiques d’orages.
Géomagnétisme 1951. a Analogue a celui de 1950, complété de quelques

données supplémentaires.

Géomagnétisme 1952. —— Idem.

Géomagnétisme 1953. — Idem.

Géomagnétisme 1954. — Idem.

Géomagnétisme 1955. — Idem.

Comparaison entre les variations moyennes diurnes et annuelles du champ
magnétique terrestre, enregistrées dans les divers Observatoires ibé-

riques.

1.112. — Géoélectricité

Courants telluriques. ~ Cette installation, décrite aussi dans
des rapports antérieurs, n’a pas subi de variations essentielles.

On a continué 1e double enregistrement avec deux installations

indépendantes.

IE" installation : Ligne aérienne.

Distance entre les électrodes: N.—S. = 1.884 In.

E.—W. = 1.792 m.

Enregistrement lent, 20 mm/heure.
Enregisti‘ement rapide, 160 mm/heure.
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2‘cmc installation : Ligne souterraine.

Distance entre les électrodes : N.-S. = 1.570 m.

E.—VV. = 1.520 m.

Enregistrement lent, 201mn/heure.

Calculs réalisés: Valeurs moyennes horaires; valenrs Inoyen-

nes mensuelles, trimestrielles et annuelles de la variation jour—
naliere.

Indices trihoraires.

Sauts hrusques et perturbations.

Ionisation. # Cette installation dont la description a été déjé
faite dans Ie Rapport National présenté a la Xe Assemblée de

l’Union :1 Home, Septembre 1954, a commencé i1 fonctionner cette

année—121 avec 1’6megistreur automatique qui fournit les données

plovenant (les appa1eils Ebert et Geldien.

L’en1egistren1ent continu a donné les valeu1s horailes (les ele-

ments suivants:

Densité (les ions positifs et négatifs par le procédé Ebert.

Conductivité positive ct negative avec condensateur Gerdien.

Mobilité positive et negative (les ions, déduite des valeurs pré-
cédentes.

On a calculé les valeurs Inoyennes journaliéres et les valeurs

inoyennes mensuelles de la variation journaliére do chacun des

élénients.

Potential atmosphérique. — Cette installation fonctionne

depnis 1905.

Le potential atmospl1e11que on volts par métre a été déte1n1iné

11211 un emegistiement continu.

Appa1eil employé: Sonde ladioactive (le polonium et électlo-

metie e111eglst1eu1 de quadrant de Benndmf.

Calcul (les valeuis moyennes jou1nalieles, valeuls maximum

et minimum caracteres d’activité et valeur moyenne mensuelle

de la variation joulnaliele.

Parasites atmosphe’riques. — L’installation, qui a été déja
décrite dans le Rappo1t National p1ésenté a Home, a continué a

fonctionner avec le mémc e111eglstrem de g1ande vitesse, c’est-a-

dire 120 millimetres par minute. L’enlegistreul ne fonctionne

que pendant dix minutes chaque heure, d’ot‘i l’on déduit Ia valeur

moyenne dans chaque intervalle horaire.

Ionosphe‘re. — Un sondeur d’enregistrement automatique et

d’incidence verticale est en période d’essai.

Fréquences : balayage continn de 1 a 20 Mc.

Puissance : 1 K\V.

On effectue un enregistrement tous les 20 minutes.
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Publications

L’Ingénieur Géographe M. Luis de Miguel Gonzalez Miranda a préparé
pour publication les travaux suivants :

Courants telluriques, 1951i

Courants telluriques, 1952.

Courants telluriques, 1953.

Sauts brusques en courants telluriques et leur relation avec les impulsions

hrusques magnétiques.

Orages en courants telluriques.
Courants telluriques, 1954.

Cour-ants telluriques, 1955.

Appareil compteur d’ions automatique.

Ionisaiion, 1954.

1.12. — Observatoire Ge’ophysique d'AIméria

Il est situé aux environs d’Alméria dans une zone complete-
ment exempte de perturbations qui pourraient influer sur les

installations sismologiques et magnétiques.
Les coordonnées ge’ographiques du pavillon de magnétisme

sont les suivantes :

Latitude

Longitude
Altitude . . ..

Dans eet Observatoire fonctionnaient les installations de Sis—

mologie et de Météorologie, et l’on vient d’installer celles de Géo—

magnétisme que nous allons decrire briévement :

Le pavillon (les variométres, demi-enterré sur la pente d’une

petite colline, a les dimensions suivantes: 13,10 X 10 III. Il est

constitué par deux salles intérieures, protégées par un couloir
de circonvallation et, pour sa construction, on a employé des murs

et des vot‘ites de grande épaisseur. On a pris toutes les precautions
pour augmenter son isolement thermique en employant des
couches do fibres de verre, (les chambres a air, des planchers de

liege et des pories et des fenétres doubles dans tous les accés. On
a construit encore un n111r extérieur en remplissant de cailloux

exempts de terre 1e creux entre ce demier mur et le mur de la

fagade. Avec ces precautions on a obtenu quc la variation diurne
de la temperature est totalement négligeahle et que la plus
grande variation qui s’est produite l’année derniére était de

113°C, tandis qu’a l’extérieur de l’édifice i1 y a eu des variations

supérieures a 50°C.

Un couloir couvert, (1e 14 metres do longueur, sépare ce pa-
villon de celui qui est destiné aux déterminations absolues. Ce

pavillon est construit sur Ie terrain, ayant une ample visibilité
sur l’extérieur aux secteurs N., E., S. pour l’observation de mires.
II a une salle de 14,90 In. de longueur et 10 In. de largeur avec

8 piliers d’ohservation et une plateforme pour des trépieds.

.. 36°51’09” N.

. 2°27’35” W. Gr.

environ 65 métres.



158 PART III. —— NATIONAL REPORTS

Dans le pavillon des variometres on trouve un déclinométre de

Copenhague No 66 pour la déclinaison; un varionietre de Co-

penhague No 90 pour la composante horizontale et une balance

(1e Godhavn No 109 pour la composante verticale. Les données

des trois variométres sont enregistrées sur un enregistreur photo-
graphique (le 15 nun/l1.

Tout l’équipement est construit par Det Danske Meteorologiske
Institut de Charlottenlund (Danemark) sous la direction du Pro—

fesseur Laursen.

Pour les determinations des valeurs absolues, i1 existe un

équipement de magnetometres construit dans les ateliers de l’In-

stitut Géographique et Cadastral en utilisant des limbes qui pro—

cédent (l’appareils géodésiques et un équipement niagnétique
Sartorius ; eet équipement a été complété par un magnétométre
La Cour Q.H..\I. No 217 et une balance verticale B.M.Z. No 49.

Les instruments ont été montés en 1954 et ils commencérent a

fonctionner d’une maniere réguliere en 1955 ; une fois le calcul

(le ees observations terminé on procédera a la publication des

Annuaires pour 1955 et 1956.

1.13. — Observatoire Géophysique de Logrofio

Il est situé 51 4 km. au W. de la ville, et y seront installées les

Sections de Sismologie et de Géomagnétisme. Ses coordonnées

approximatives sont les suivantes :

Latitude 42°27’28” N.

Longitude . .. 2°30’12” W. Gr.

Altitude 445 metres.

Le pavillon des variométres, demi—enterré dans le terrain, aura

les dimensions suivantes : 11,20 In. de longueur et 8,10 de largeur.
Il sera analogue a celui d’Alméria et, par conséquent, un couloir

de circonvallation servira d’isolement pour les deux salles de

variométres. Un edifice intermédiaire, de 16 In. de longueur,
dédié an magasin et aux services, servira de separation de

l’édifiee des variometres de la salle d’ohservations absolues, dont

voici les dimensions totales : 15,10 In. de longueur et 8,10 In. de

largeur. Sent installés dans cet édifice les piliers d’observation

et la platforme pour le trépied, avec une Visibilité suffisante pour
l’observation (les mires.

L’équipement de variométres sera tout a fait identique a celui

qui a été installé 51 Almeria, et l’équipement pour les mesures

absolues sera analogue a celui construit pour Almeria dans les

ateliers de l’Institut Géographique et Cadastral.

Cet Observatoire est en période d’installation et nous espérons
qu‘il pourra fonctionner normalement (lans un bref délai.
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1.14. a Observatoire Géophysique de Santiago de Compostela
Cet Observatoire sera situé aux environs de la ville et sa situa-

tion géographique sera a pen pres la suivante :

Latitude ................ 42°53’16” N.

Longitude . 8°33’06”VV. Gr.
Altitude 245 metres.

On y pense installer les Sections de Magnétisme et de Sismolo—

gie, mais des difficultés pas encore surmontées ont empéché la
construction de cet Observatoire.

1.15. — Obsel‘vatoire Géophysique (le Santa Cruz de Tenerife
11 est situé aux environs de la Capitale dans un terrain cédé

par la Municipalité de celle-ci. Ses coordonnées geographlques
seront a pen pres les suivantes 2

Latitude ................ 28°28’37” N.

Longitude . .. 16°16’38” W. Gr.
Altitude ....... .. 400 métres.

0n est en train de faire l’installation des pavillons provisoires
on l’on pense installer les Sections de Magnétisme et de Géoélec—

tricité, qui doivent fonctionner pendant Ia prochaine Année Géo-

physique Internationale.

L’équipelnent de variometres sera du type La Cour et tout a
fait analogue a ceux installés a Almeria et a Logrofio. L’équipe—
ment d’absolues sera constitué par un magnétométre Askania.

1.16. — Obsel‘uutoire Géophysique de Moca (Fernando Po'o)
Pour pouvoir exécuter les obsewations recommandées a l’Es—

pagne dans les accords internationaux pour l’A.G.I., l’lnstitut

Géographique et Cadastral est en train de construire cet Obser-
vatoire Géophysique, oil seront installées les Sections de Météoro—

logie, Sismologie et Géomagne’tisme, les équipements correspon—
dants étant déja commandés.

ll sera situé aux environs du hourg de Moca, dans l’ile de Fer-
nando Poo, sur des terrains d’une altitude suffisante pour que les
conditions de vie requises pour l’Observatoire et son personnel
y soient favorables. Il ne sera pas trop 10in des terrains de
l’Ohservatoire provisoire qui ffit installé pendant la IIc Année
Polaire, et dans lequel furent faites des observations de )lété-

orologie et de Géomagnétisme. L’équipement d’absolues sera

constitué par un magnétométre Askania et celui de variometres
sera du type La Cour et analogue a ceux d’Alméria et de Logrofio,
avec (les cnregistrelnents normaux de 15 mm/heure.

L’Institut Géographique et Cadastral proj ette que cet Observa-
toire continue a fonctionner aprés l’A.G.I. avec un caractére per-
manent, car il pense que sa situation est d’un intérét interna-
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tional, étant donnée sa proximité aux Equateurs géographique
et magnétique. On espere qu’il pourra fonctionner dés 1e com—
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mencement de l’A.G.I.

ment de la Carte Magnétique de la Péninsule Ihérique en collabo—

ration avcc le Service Météorologique National Portugais. Nous

somincs tres heureux de la collaboration existant entre nos denx

1.2. —— Trauauo; de Campagne

Les Brigades dc Campagne du Service de Magnétisme et d’Elec-

tricité Terrestres continuent a employer les magnétométres Aska-

nia, completes par B.M.Z. et Q.H.M., pour les travaux (1e reléve‘

pays qui utilisent les mémes instruments ct font un usage com-

mun tant (le l’Observatoire portngais de Coimhre que des Obser-

vatoircs cspagnols de Tolede, Logrofio, Almeria et Santiago de

Compostela, qui appartiennent a l’Institut Géographique, et de

ceux (le l’Ebre (les P. P. Jésuites et de San Fernando (le l’Institut

de la Marine; ils ont ainsi une ample base pour l’appui des

observations dc campagne et la conservation de la carte men—

tionnée.

En prcnant comlne base chacun (les Observatoires mentionnés,

on a (livisé le territoire de la Peninsule en sept zones,

abstraction dc la frontiére afin que le travail qni en résulte soit

tine veritable collaboration entre les deux pays; d’apr‘es ce qui
a été projcté. les corrections (lc ehaquc station seront faites d’ac-

en faisant

cord avec l’Observatoire de la zone en les réduisant ensuite par

les isoporcs correspondantes, a line méme époque et a l’Obser—

vatoire dc Tol‘cde, en Consideration de la position centrale de cet

Observatoire.

Les stations observe’es en Espagne pendant les années 1955,

1956 et jusqu’an 15 mars 1957, sont les suivantes:

ZONES

Stations normales Slalions séculaires

OBSERVATIONS

Faites ‘ Munquent Faites } Manquent
t

1. Santiago ..... 0

i
226 0 i 4 Non eonnncncées

2. Logrofio ..... 92 273 0 6 Non termine’es

3. Ebro .......... 329 59 5 3 Complétes

4. Coimbre ..... 100 0 2 0 i

5. Toléde ........ 495 0 7 0 —

6. S. Fernando . 183 0 3 0 —

7. Almeria ...... 0

i

248 0 5 Non commencées

TOTAUX 1.199 806 17 18
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Les verifications nécessaires des magnétométres de campagne

sont et seront faites dans les Observatoires de base.

L’observation des stations situées dans le territoire portugais a

été terminée ; 1e travail a été effectué de la maniere suivante:

1953. 62 stations normales dans la Zone (16: San Fernando.

19 l 200 stations normales dans la Zone de Coimbre.

193;). 113 stations normales dans les Zones de Coimbre et de

Santiago de Compostela.

Sept stations se'culaires ont été observées en plus, et l’on a fait

les verifications (l’instruments nécessaires dans l’Ohservatoire de

Coimbre et (tans l’Observatoire Central de Toléde.

2. — Observatoire de [’Ebre (Tartasa)

Durant ces trois dcrniéres années, les Sections Magnétiques et

Telluriques de l’Observatoire de l’Ebre ont continue leur marclie

normale et l’on y a Inené i1 bonne fin quelques travaux extra-

ordinaires.

On a continue l’enregistrement des trois composantes magne-

tiques et des deux telluriques ainsi que du potentiel atmosphe-

rique. On a fait des essais d’enregistrement rapide de courants

telluriques afin de pouvoir étudier, avec plus de details, les va-

riations rapides que montrent les oomposantes du champ élec-

trique terrestrc ; les résultats satisfaisants, obtenus dans les es-

Sais. nous font espérer que l’enregistrement mentionné sera en

t'onctionnement au commencement de l’A. G. I.

Avec l’aide du Ministere de l’Air, on a installé un sondeur iono-

spe’rique 51 incidence verticale pour mesurer 1a hauteur et la fré-

quence critique des couches E et F. Les sondages commencés a

titre d’essai, ont continue normalement sans arrét depuis 1e mois

de Janvier 1956, sauf quelques petites interruptions pour la mise

au point et l’entretien de l’appareil.
On a continué ‘a réduire les valeurs magnétiques en retard et

en espére recommencer hientot 1a publication des données mag-

nétiques.
On a poursuivi la collaboration avec le Comité pour la caracté-

risation magnétique des jours, par la redaction des indices K et des

numéros C, de meme qu’avec 1e Comité 10 de l’AIGA pour l’étude

des variations rapides. Afin de satisfaire a la demande de l’AIGA

de centraliser, dans l’Observatoire de I’Ehre, les renseignements

correspondant aux variations rapides : ssc, pso et pulsations, on

a installé 1e Service nécessaire et l’on a été en rapport constant

avec les divers Observatoires participants.
Le calcul de l’influence lunaire dans la composante magné-

tique D et la réduction des renseignements obtenus en Guinée

Espagnole ont été terminés pendant cette période.
Le P. Romafia a étudié quelques enregistrements de courants
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telluriques, effectués a Tortosa en 1887 et en 1898 par M. J. Lan—
derer, et 3 compare ses re’sultats avec ceux obtenus a la méme
époque sur les lignes télégraphiques alleinandes. Le P. Galdon
fait l’étude des premiers résultats obtenus avec le sondeur iono‘

sphérique. Le P. Cardl’ls a publié, dans la Revue de Géophysique,
un article inti’tulé «Sondages ionosphériques» et, dans Urania,
un autre article sur << L’amplitude de la variation diurne pres de

l’Equateur. observations magnétiques en Guinée Espagnole >>.

Ces travaux figurent dans la série de Miscellane’es de l’Ohserva—
toire de l’Ebre sous les numéros 13 et 14. Le Docteur José M. Prin-
cet 21 continue 2‘1 étudier 1a Ioi de succession diurne des baies géo—
magnétiques, ayant publiée (lans 1a Revue de Géophysique ( Mis—
cellanées (le l’Ohservatoire de l’Ebre no. 12) nn travail intitulé
<< Distribution diurne des types fondamentaux de baies géomag-
nétiques dans les Observatoires de Tortosa, Cheltenham. Tucson
et San Juan >>.

3. — Institnt ct Observatoire de la Marine

de San Fernando (Cddiz)
Durant les années 1954—55—56 on a fait (les observations abso—

lues périodiques des trois éléments (déclinaison, force horizon—
tale, inclinaison ), d’aprés le plan suivant :

Force horizontale Tous les 10 jours.
Déclinaison

.

Inclinaison Tous les 5 Jours.

Les observations ahsolues de la déclinaison on été effectne'es
avec l’Elliott No 173 ; celles de la force horizontale avec l’Etliott
No 173 et les Q.H.M. Nos 168 et 249 ; celles de l’inclinaison avec

l’indncteur terrestre << The Precise Instrument Co, No 103 >>.

L’enregistrement continu de la force horizontale et de la de—
clinaison a été maintenu par le variographe Adie, sans autres

interruptions que celles causées par les restrictions électriques
dans le réseau électrique extérieur; l’énergie est actuellement

prise de batteries électriques appartenant a l’Observatoire, et les

interruptions de courant sont pratiquement éliminées.
La perturbation causée par la ligne e’lectrique de tramways, qui

passe a quelque 500 metres de la station, a été diminuée sensible-
ment par suite de la diminution du trafic de la ligne qui va étre
substituée par une autre de trolleybus. Cette diminution de la
perturbation permettra peut-étre l’installation de nouveau d’une
balance d’inclinaison ; on s’éfforce d’y parvenir. C’est, naturelle—
ment, pour ces raisons que l’enregistrement en H et en D a été
amélioré.

Les Annales Géomagnétiques correspondant aux années 1951-
52-53-54 ont été publiées et, a partir de 1956, 1a publication sera
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faite de la maniérc recommandée dans les resolutions de Rome,
Septembre 1954.

On a continué la collaboration a la publication internationale
du caractére magnétique C ct des indices trihoraires K, ainsi qu’a
celle des ssc et psc ; la perturbation ci-dessus mentionnée em—

péche la pleine collaboration dans l’investigaiion des p et des sfe ;
dc plus, on ne posséde pas l’enregistrement rapide nécessaire.

4. — Institut Ge’ologique et Minter

La Section de Géophysique (1e cet Institut a réalisé, pendant les
deux dernieres années, les tl‘avaux magnétiques et électriques
mentionnés ci—dessous :

Investigation magne’tique et électrique dans le bassin de retenue
(le Valdeluengo ('1 Jerez de Los Caballeros {Baclajoz)

Afin de determiner 1a direction et les dimensions de quelques
masses (1e minérai de fer magnétique dans le bassin de retenue
de Valdeluengo, cette Section de Géophysique a effectué une pro-
speCtion nlagnétique, en employant un magnétométre Askania.
Ce travail a été effectué en collaboration avec la Compagnie Geo-
prosco, qui a son siege social 21 Madrid.

Les résultats ont été trés satisfaisants et le nombre de stations
magnétiques mesurées a été de 361 pour une surface de 500 sur

750 m.

011 a réalisé connne complélnent une prospection électrique
par la méthode de sondages de résistivités qui donua un haut
rendement pour la roche encaissante qui, en général, est gra-
nitique et un rendement relativement has pour le minerai de fer,
ainsi que pour les filons stériles. En tout on a réalisé 71 sondages
électriques.

Investigation ge’ophysique d [a Manchu

Sur one zone (19. 1a Mancha ( Ciudad Real) qui comprend les
villages d’Almagro ct (1e Bolafios, on a réalisé une investigation
gravimétrique de 1502 stations dont 1e complément a été une
étude électrique sous forme dc sondages, afin de déterminer 1e
contact du Tertiaire avec 1e Paléozoique. Le nombre de sondages
effectués a été de 64 avec une profondeur moyenne d’environ 150
metres. La determination des résistivités des divers horizons est
intéressante.

Investigation hydrologique par la me’thode e’lectrique
d La Grajera, Velada {Tole'de)

Dans un lieu nominé La Grajera, situé au NE. d’Oropesa, on a

réalisé une investigation hydrologique par la méthode électrique
des résistivités sous forme de sondages verticaux. On a employé
lc courant continu et le nomhre des sondages effectués a été de
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20, a 150 metres de profondeur et distribués sur le terrain sous

forme de profils.

Investigation électrique ('1 << El Dehesén del Encinar >>,

0ropesa (Toléde)

Dans un paturage de l’Etat, nomrné << E1 Deheson del Encinar >>,

on a réalisé une prospection électrique avec les memes caractéri-

stiques que celle mentionnée plus haut. Le nombre de sondages
a été de 60 et la profondeur moyenne do 160 m. 11 a été intéressant

de comparer les résistivite’s obtenues pour les groupes géologiques
miocenes, trés argileux, avec celles dcs bancs d’oligocénes sableu—

scs qui Ont donné dcs résistivités relativement hautes.

Investigation magne'tique at Santiago de Compostela

Dans la Mine << Maria de los Reyes >> a Santiago de Compostela,
011 a realise unc prospection magnétiquc. A cette fin, on a em-

ployé un varionietre magnétique Askania. On a éffectné un total

d’environ 1.800 stations nlagne'tiques sous forlnc de quadrillage
de 50 métres de cote. Ce travail a été effectué afin de localiser des

masses de pyrrotite d’une susceptibilité rclativemcnt haute.

Les valeurs absolues ohtenues s’étendent d’un maximum de

47.030 gammas a un minimum de 33.461 gammas, la valeur nor-

male d’un point central de la zone étant de 38.740 gammas.

SWEDEN

Progress of work in geomagnetism and aeronomy in 195471957

By Harald Norinder

In the Swedish national report to the Rome Assembly the plans
of a new geophysical observatory at Kiruna (geographic coordi-

nates 67.8°N, 20.4°E; geomagnetic coordinates 65.3°N, 115.5°E)
were mentioned. This observatory which is operated under the

auspices of the Royal Swedish Academy of Sciences (Kungl.
Svenska Vetenskapsakademien), Stockholm, has earlier been

provided only with provisional buildings. From lst July 1957 a

new well equipped institute building has been erected that will

extremely facilitate the solution of different kinds of research

problems related to the Association of Geomagnetism and Aero-

nomy. The observatory can in spite of its arctic location, in the

vicinity of the town Kiruna, be reached by train from Stockholm

within 24 hours.

At Lurlm, Uppsala, there has also been erected a permanent
ionospheric observatory, the Uppsala Ionosphere Observatory,
under the auspices of the Research Institute of National Defence.
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To this observatory is linked a new permanent research station

at the town Lycksele (lat. 64°37’N, long. 18°45’E), the aim of

which is ionospheric research in relation to the Uppsala Iono-

sphere Observatory as well as to the Kiruna Observatory.
Further detailed information of investigations carried out in

Sweden within the domains of the Association will be given in

the following Special Reports.

Report for the period 1954—1957 from
the Royal Institute of Technology (Kungl. Teknislca Htigskolan),

Department of Electronics, Stockholm

By Holmes Alfve'n

The electric field theory of magnetic storms and aurora has

been further developed (2). One of the results is the prediction
of an “inner” auroral zone at the polar distance of about 5°.

Astro'm (11) gives the formal proof of the circular current

around the earth discussed by Alfvén (2).
Block (3, 7) has continued his scale model experiments on

magnetic storms and aurora. The significance of the experiment
for the phenomena in nature has been further investigated.

BlockandHerlofson (6) have integrated geomagnetic field lines

taking into account also the quadrupole terms of the potential.
This is of special interest for several purposes, such as choosing
the right place for magnetic and auroral observations, because it

is important to know quite precisely how points in one hemi-

sphere are connected with points in the other hemisphere.
The problem whether the Chapman-Ferraro ring current is

stable or not has been solved by Herlofson who has shown that

a ring current of this type is not stable.
The solar magnetic field has been discussed by Alfvén (4). It

is pointed out that in absence of a theory of the Zeeman—effect in

a turbulent atmosphere it is at present impossible to derive a

value of the sun’s general magnetic field from spectroscopic
measurements. The magnetic field outside the sun is certainly
not a dipole field. An approximate model of the field is sug-
gested. The model is in agreement with information derived

from studies of magnetic storms and cosmic ray intensity varia-

tions.

Brunberg and Dattner (1) have investigated a simple model,

suggested to explain the main features of the variations of cosmic

ray intensity during magnetic storms. In this model cosmic ray

particles are accelerated or retarded in the electric field of

ionized beams which are sent out from the sun. A beam length
of a few times the orbital radius of the earth and particles with

momenta in the range 20—40 GeV/c give time variations in cosmic

ray intensity similar to the variations measured during a mag-
netic storm.
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The relation between variations in the geomagnetic field and

cosmic ray intensity has been investigated by Venkatesan (14).
A correlation is found between Kp and the relative decrease in

cosmic ray intensity per day in addition to the correlation be-

tween Kp and cosmic ray intensity. This indicates the presence
of electric and magnetic fields within certain regions in space
and makes it possible to estimate the magnitude of these fields.

This work is in further progress (15, 16).
The results of scale model experiments with electron orbits

in a magnetic dipole field have been given by Brunberg (8) in

form of diagrams on big globes. By using these globes it is

possible to find the asymptotic direction of cosmic ray orbits as

a function of momentum and direction of incidence at a cosmic

ray recording station.

The unusual increase in cosmic ray intensity on Febr. 23rd

1956 has been analysed by Brunberg and Eckhartt (13). One of

the results is the indication of an interplanetary magnetic field

with a value of at least (110*6 gauss between sun and earth.

Further work is in progress (17).
A symposium on “Electromagnetic Phenomena in Cosmical

Physics” was held in Stockholm in August 1956. Among the

subjects discussed were magnetic storms, aurora and cosmic ray

intensity variations. The symposium was in part sponsored by
UGGI.

Publications

1. E. A. Brunberg and A. Dattner: Variations of cosmic ray intensity
during magnetic storms. Tellus, 6, No 3, 1954.

2. H. Alfven: 0n the electric field theory of magnetic storms and aurora.

Tellus, 7, No 1, 1955.

3. L. Block: Model experiments on aurora and magnetic storms. Tellus,
7. No 1, 1955.

4. H. Alfvén: The sun’s general magnetic field. Tellus, 8, No 1, 1956,

5. — On the theory of sunspots. Tellus, 8, No 2, 1956.

6. L. Black and N. Herlofson: Numerical integration of geomagnetic field
lines. Tellus, 8, N0 2, 1956.

7. — 0n the scale of the auroral model experiments. Tellus, 8, No 2,
1956.

8. E. A. Brunberg: Cosmic ray in the terrestrial magnetic dipole field.

Tellus, 8, No 2, 1956.

9. N. Herlofson: Accelerated dust grains and the highest cosmic ray
energies. Tellus, 8, No 2, 1956.

10. B. Lehnert: Magneto-hydrodynamic waves in the ionosphere and their

applications to giant pulsations. Tellus, 8, No 2, 1956.

11. E. Astrom: 0n the theory of magnetic storms and aurora. Tellus, 8,
No 2, 1956.

12. —— Focusing of paraxiaj rays in a magnetic dipole field. Tellus, 8,
No 2, 1956.

13. E. A. Brunberg and D. Eckhartt: Some remarks on the sudden cosmic

ray increase on Febr. 23rd 1956. Tellus, 8, No 4, 1956.
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14. D. Venkatesan: Magnetic storm effects and the interplanetary electro-

magnetic state. Due to appear in Tellus 1957.

15. # Amplitude of the 27»day variation in cosmic ray intensity and
solar activity. In course of preparation.

16. —— Solar activity, magnetic storm effects and the interplanetary elec-

tromagnetic state. In course of preparation.
17. D. Eckhartt: On the different onset times of the solar flare increase in

cosmic ray intensity on Febr. 23rd 1956. In course of preparation,

Report for the period 1954—1957 from
the Geomagnetic Section of the Royal Board of Shipping and

Navigation (Kungl. Sjofartsstyrelsen), Stockholm.

By Nils Ambolt

During the period 1954—1957 ordinary geomagnetic registra-
tions in Sweden have been made at the three stations Lovo,
Kiruna and Abisko. Lovo is the Swedish main station and is

operated by the Geomagnetic Section of the formerly Hydro-
graphic Office now Royal Board of Shipping and Navigation.
The two other stations belong to the Swedish Academy of Scien-
ces and are operated by the Academy as far as routine work is

concerned. Scientifically they too are controlled by the Geomag—
netic Section.

At Love experiments have been made with a new quick—run
film recorder designed by Dr. F. Eleman. When the mentioned

apparatus is ready for use — probably rather soon —— it will not

be put up for work at Lovo but at Kiruna. The reason for this
decision is that during the last years the development of the

tram-net of Stockholm close to Lovo and the enlargement of the

pipeline-system of the town have begun to cause great magnetic
disturbances at the Lovo observatory due to leak-currents. Hap—
pily the main part of the disturbances could be eliminated by
inserting an insulating coupling—box in the pipeline system. But
small rapid disturbances of about i 291 are still left and badly
influence the recording of the fine structure of smaller pulsa—
tions. The tram-company is trying to make some improvements
in the current supply system which may further diminish the
disturbances.

As in previous report periods absolute determinations of H
and Z at all three stations are carried out by means of QHM and
BMZ instruments, which are compared annually at Rude Skov.
For determination of D an Askania-theodolite is used.

Publications

1. F. Eleman and K. Borg: Ergebnisse der Beobachtungen des Magneti-
schen Observatoriums zu LOVE (Stockholm) im Jahre 1952 (1954),
1953 (1955), 1954 (1956), 1955 (in the press).

2. — A 16 m/m film recorder for studies of rapid geomagnetic variations
(in the press).

3. K. Borg: Results of geomagnetic observations at Abisko 1946-1950 (in
the press).
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Report for the period 1954-1957 from the Research Institute of

National Defence, Stockholm, and from Uppsala Ionosphere

Observatory, Section of the Research Institute

of National Defence

By Martin Fehrm and Willy Stoffregen
The Uppsala Ionosphere Observatory, since 1955 established in

a new observatory building, reports from the period 1954—57 the

following activity:
The total solar eclipse 1954 has been studied at Uppsala and at

Ekenas in the zone of totality. Results have been published (1.
2) and it has been found that some solar control exists on the

summer sporadic E—layer at this latitude, but that no effect is

noticeable unless the eclipse is at least 90 %. Field—strength—re-
cords, of stations passing the shadow belt, show increase of field

strength on vely low frequencies (16 kc/s) and frequencies about

500-1500 Mc/s. On frequencies 150-500 Mc/s this increase is small

or absent.

A special program will be carried out during the IGY. A new

ionosphere station has been started at Lycksele, lat. 64°37 N.

long. 18°45’ E, for continuous recording of the ionosphere. Two

high-power ionosondes on the frequency range 0.33-22 Mc/s are

constructed for Uppsala and Lyeksele. The extension of the fre—

quency range to 0.33 Mc/s is designed to study the lower frequen-
cies especially during the night.

A modified “All—Sky Camera” is constructed at Uppsala (3)
with a small plane mirror mounted over the spherical mirror,
the image is passed through a hole in the spherical mirror to

the film camera. This arrangement is rigid and compact and the

film camera is well protected. Six cameras have been made for

domestic use and fourteen cameras for other countries. Three of

these are intended for the Norwegian, French and Belgian ex—

peditions to the Antarctic while the remaining cameras will cover

the European sector of the arctic region. Aurora filming has been

made in Sweden during the last three winters, and the results of

this work will be published soon.

The All—Sky Camera is a valuable instrument for studying the

aurora together with ionospheric records and even to study the

various movements of the aurorae. An acceptable explanation of

the different forms and movements of the aurora is still lacking.

Publications

1. W. Stoffregen: Variation of His during solar eclipses. Nature, Vol. 176,
Sept. 24, 1955, p. 610.

2. — Solar Eclipses and the Ionosphere, Pergamon Press, London 1956.

3. ~— All-Sky Camera auroral research during the third geophysical year

1957-58. Tellus, Vol. 7, No 4, 1955.
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Report for the period 1954-1957 from the Kiruna Geophysical

Observatory

By Bengt Hultqu'st

The Kiruna Geophysical Observatory is operated under the

auspices of the Royal Swedish Academy of Sciences (Kungl. Sven-

ska Vetenskapsakademien), Stockholm. The construction of the

main building of this geophysical observatory (Geographic coor~

dinates 67.8°N, 20.4°E; geomagnetic coordinates 65.3°N, 115.5°E)
will be completed at the end of May 1957 and the scope of research

work conducted there since several years will be widened.

During the IGY the geomagnetic quick-run recorder will be

operated with double velocity, and a new magnetometer, ex-

tremely rapid and sensitive, will be working besides those of

common type.
Under the auspices of the Research Institute of National De-

fence, Stockholm, ionospheric investigations will be carried out

at the observatory during the IGY. A panoramic ionosonde will

be recording each quarter of an hour through day and night.
Soundings will also be made for two fixed frequencies.

A Stoffregen camera will be photographing the whole of the

sky each half—minute during clear nights.
A long distance fixed frequency recording will he carried out

on the path Kiruna-Stockholm.

In cooperation with the Geophysical Institute at College,
Alaska, measurements of ionospheric absorption of cosmic radio-

frequency radiation will be made.

The background noise in the frequency range 35-100 Mc/s will

be studied and reflections from aurora of 35-100 Mc/s radiation

from southern transmitters will be recorded with an antenna

pointing north. The effect of aurora on transpolar transmissions

within the range 2—30 Mc/s will be studied by monitoring the com—

munication net and special transmitters. The radio—structure of

aurora will be investigated by means of a sweep receiver, cover-

ing the frequency band 35-65 Mc/s.
Measurements of earth currents and rapid magnetic variations

are also planned.
In cooperation with the Institute of High Tension Research,

University of Uppsala, atmospherics and whistlers will be studied

during IGY.
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Report for the period 1954-1957 from the Institute of High Tension

Research (Institutet for Ho'gspdnningsforskning) at the

University of Uppsala

By Harald Norinder

Investigations of thunderstorms and related phenomena
1. Electromagnetic field variations.

Investigations of lightning discharges as a source of electro-

magnetic variations have been carried out with the electric as

well as with the magnetic field method. Open antennas or shielded

frame aerials in combination with amplifiers and recording
cathode—ray oscillographs have been used in these investigations.

Analyses have been undertaken especially of the magnetic field

components of lightning strokes in their vicinity region. In these

measurements three simultaneously recording field stations

within a region of 20 kilometres have been used. Simultaneously
with the oscillograms of the lightning discharges their paths have

been photographed in full daylight by a specially designed elec-

tronic thyratron circuit in combination with photographic ca-

meras.

At a separate station provided with loop—antennas of consider-

able diameters and placed on the bottom of a lake, special in—

vestigations have been carried out in order to analyse magnetic
field components from distant lightning discharges. Full ac-

cordance with corresponding variations of the electric field com—

ponents was obtained.

Preliminary investigations in the interests of the IGY of whist—

lers in relation to thunderstorms and auroras have been under-

taken at the station mentioned.

Investigations of a new and special type of atmospherics located

by direction finders and emitted from distant snow squalls and

occlusion fronts have been carried through with the aid of the

above-mentioned stations.

Publications

1. H. Norinder: The wave-forms of the electric field in atmospherics re-

corded simultaneously by two distant stations. Arkiv for geotysik,
Bd. 2, N0 9, Stockholm 1954, pp. 161-195.

2. — Magnetic field variations from lightning strokes in vicinity of
thunderstorms. Arkiv for geofysik, Bd. 2, No 20, Stockholm 1956,
pp. 423-451.

3. O. Norinder and E. Knudsen: A new method of measuring rapid mag-
netic field variations from atmospheric electric discharges by
using a loop system on the earth’s surface. Arkiv for geofysik,
Bd. 2, No 23, Stockholm 1956, pp. 481-499.

4. H, Norinder and E. Knudsen: Predischarges in relation to subsequent
lightning strokes. Arkiv for geofysik, Bd. 2, H.6, Stockholm 1957.

5. a — Atmospheric electric discharges from distant snow squalls and
occlusion fronts. Arkiv for geot‘ysik, Bd. 2, H. 6, Stockholm 1957.

(i. — and B. Vollmcr: Variation forms and time sequence of multiple
lightning strokes, Arkiv for geofysik, Bd. 2, H. 6, Stockholm 1957.
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2. Electric charges and field conditions in thunderstorms.

An analysis has been carried out of the charge generation in

thunderstorms when ions are captured on polarized drops. In this

relation the limitations of the \Vilson thunderstorm theory have
been discussed.

The charge generation induced by the electric field in thunder-

storms has been investigated by the effect of ice-crystals im—

pinging on the lower surfaces of falling particles of hard or soft

hail. A general discussion has been presented of the generation
sources of electric charges in thunderstorms.

Publications

7. D. Miiller-Hillehrand: The ion capture on polarized drops. Arkiv for

geofysik, Bd. 2, No 10, Stockholm 1954, pp. 197—225.

8. —~ Limitations of the Wilson thunderstorm theory. Arkiv for geofy—
sik, Bd. 2, No 11, Stockholm 1954, pp. 227-244.

9. ~ Charge generation in thunderstorms by collision of ice crystals
with graupel, falling through a vertical electric field. Tellus, Vol. 6,
No 4, Stockholm 1954, pp. 367-381.

10. —— Zur Frage des Ursprunges der Gewitterelektrizitiit. Arkiv for gec—
tysik, Bd. 2, No 18, Stockholm 1955, pp. 395-416

3. Laboratory tests with long electric sparks.
In order to investigate the mechanism of faint streamers and

their relation to predischarges in lightning strokes, tests have
been carried out with long electric sparks in the laboratory.

A special instrument — a portable klydonograph ~ for mass-

investigations of the field variations caused by lightning strokes
with the aid of lowtension lines has been constructed. Results With
this instrument have been obtained which show the importance
of the occurrence of faint streamers in lightning discharges.

Publications

11. H. Norinder and O. Salka: The determination of electric discharge
fields with a special klydonograph. Arkiv for fysik, Bd. 8, No 35,
Stockholm 1954, pp. 355-368.

Long sparks from negative electrode with limited current in air
at atmospheric pressure. Arkiv for fysik, Bd. 10, No 30, Stockholm

1956, pp. 397-423.

13. — ——~ and M. Thorén: Askoverspi‘mningar i legspénningsniit. Teknisk

Tidsskrift, V01. 86, No 36, Stockholm 1956, pp. 825-828.

12. —

Investigations of atmospheric electricity
in the lowest layers of the air

Investigations in special branches of atmospheric electricity
have been continued at the institute since the Rome Assembly.
A part of earlier observations has been published.

Different phenomena related to the problem of electrification
of snow and ice have been investigated. The diversity of the
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phenomena observed has led to investigations of the elementary
electric properties of ice and snow with respect to resistivity and

conductivity. These problems have to be treated in detail in order

to gain a secure basis for the explanation of the phenomena
observed.

Investigations related to the production of ions have been con—

tinued in closed rooms by using artificial means — corona dis-

charge and radioactive ion-generators. In connection with in-

vestigations of ions formed by corona discharge some electrical

phenomena related to the corona discharge have been investi-

gated in greater detail. Results of this work might be of im-

portance for clarifying the mechanism of point discharge. In—

vestigation of condensation nuclei has been started in relation

to the occurrence of large ions.

Publications

14. H. Norinder, H. Israel and R. Siksna: Das luftelektrische Potential-

gefiillc und der Vertikalstrom in Uppsala. Arkiv for geofysik, Bd. 2,
No 6, Stockholm 1954, pp. 109-138.

15. R. Siksna: Two different breakdowns between a positive electrode

with small curvature and a plane. Arkiv for fysik, Bd. 9, No 6,
Stockholm 1954, pp. 77~82.

16. — Some peculiarities of the current<potential characteristics of posi-
tive corona discharge. Arkiv for fysik, Bd. 9, No 7, Stockholm 1954,
pp. 83-91.

17. H. Norindcr and R. Siksna: Electric charges measured in the air
when blowing snow. Arkiv for geofysik, Bd. 2, No 14, Stockholm

1955, pp. 343-369.

18. — H Indication of the development stages of positive corona dis-

charge in the atmospheric air. IVA, 26, 1955, pp. 46-57.

19. R. Siksna: Photographs of the light phenomena of positive corona.

Arkiv for fysik, Bd. 9, No 34, Stockholm 1955, pp. 555-560.

20. H. Norinder and R. Siksna: Atmospheric-electric elements measured

at Uppsala during the solar eclipse of June 30, 1954. Arkiv for geo-

fysik, Bd. 2, No 19, Stockholm 1955, pp. 417-421.

21. R. Siksna: Einige konstruktive Einzelheiten eines photoelektrischen
Kondensationskernzahlers. Geofisica pura e applicata, Vol. 31,
1955, pp. 9-20.

22. — Charged condensation nuclei formed in a room by corona dis-

charge when alternating the polarity of the corona potential and

by using alternating corona potential. Geofisica pura e applicata,
Vol. 31, 1955, pp. 39~49.

23. H. Norinder and R. Siksna: Continued measurements of ions formed

by corona discharge. Arkiv for tysik, Bd. 10, No 23, Stockholm

1956, pp. 341-353.

21. R. Siksna: On the condensation nuclei about the time of sunrise. Geo‘
fisica pura e applicata, in the press.

25. H. Norinder and R. Siksna: Ions formed in a room by a polonium ion«

generator. Arkiv for geotysik, in the press.

26. R. Siksna: Conduction of electricity through ice and snow. I. Arkiv
for iysik, in the press.

27. — Conduction of electricity through ice and snow. II. Arkiv for ty-
sik, in the press.
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28. R. Siksna and A. Metnieks: Conduction of electricity through ice and

snow. III. Arkiv for fysik, in the press.

29. — Conduction of electricity through ice and snow. IV. Arkiv for

fysik, in the press.

SWITZERLAND

Rapport suisse 3111‘ [’élcctricite’ (le I’air (aéronomie)

Par Jean Lugeon et Paul Ackermann

1. Sfe'rics.
La Suisse posséde depuis 1e debut 1953 deux stations dotées de

radiogoniographes £1 secteur étroit, systeme Lugeon-Nohile. L’11ne

d’elles se troux'e :1 Payerne (46°49’N, 6°57’E) et l’autre {31 1’11]-

stitut suissc (1e Meteorologie a Zurich (47°23’N, 8°34’E ).
Zurich travaille en plus avec un radiomaximographe et un at-

moradiographe et, (lepuis trois ans, avec 1111 << Atmospherics—Di—
rection—Finder >>, tel celui utilise par l’Office Météorologique de

Grande—Bretagne.
Le service suisse de prévisions du temps utilise ces appareils

pour localiser les orages dans un cercle de 800 km de rayon en-

viron. Les observations sont transmises quotidiennemcnt sur le

réscan international de téléscripteurs.
Des études 3111‘ la propagation des ondes et (111 comportement

(les couches D at E de 1’ionosphére se font parallelement a 1’6}:-

ploitation pratique. Elles seront intensifiées pendant l’Année Géo-

physique, surtont 2‘1 l’aide (les mesures faites a la station polaire
de Murchison Bay équipée avec des appareils suisses.

2. Compteurs de décharges orageuses.

Un nouvean comptenr de (lécharges automatiqne est 51 l’essai

dans plusieurs stations en S11isse. Cc compteur enregistre chaque

(lechal‘ge oragcuse d’une certaine intensité dans un rayon d’en-

viron 10 km. Comme il est prévu d’éqniper tout le pays d’un ré—

scan complet de ces compteurs, 011 a pris soin de trouver une so-

lution qui garantisse 1m prix (le fabrication acceptable.

3. Electricité (Ie I'air.

Un appareil cnregistreur du Prof. Israel mesure depuis denx

ans le gradient de potentiel et le coui‘ant vertical a Paycrne. En

1955, le Prof. Israel organisait avec 1’app11i de l’Institut nie'téoro»

logique suisse un réseau d’observations de ces deux éléments a

Payerne, au Gornergrat, au Jungfranjoch et dans le Tessin.

Les Prof. Saxer et Sigrist mesurent 1e gradient du potentiel, la

conductibilité de l’air, les petits et moyens ions et le courant ver-

tical, avec (les appareils de leur conception, a Arosa et sur le

Tschuggen 2‘1 200 m. sur Arosa.

Les derniéres années, le Prof. Lugeon a développé (les radio—
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sondes mesurant 1e gradient de potentiel et la conductibilité de
l’air. On fera des ascensions régulieres pendant l’Année Géophy-
sique, a Payerne et a Murchison Bay.
4. Radioactivité.

Depuis deux ans, on mesure a Payerne la radioactivité des élé—
lnents a longue vie de l’air et des précipitations. Ces observations
vont prochainement étre complétées par un réseau sur tout le
territoire suisse.

5. Empédition suédo—finlando-suisse.
La Suisse participe pendant l’Année Géophysique a une station

polaire a Murchison Bay (80°03’N, 18°18’E) dans l’archipel du
Svalbard. La délégation suisse s’occnpera spécialement des sfé-
rics, dc l’électricité ct de la conductibilité de l’air. Elle aura a sa

disposition les appareils suisses sui\'ants : un radiogoniographe
a secteur étroit, systeme Lugeon~Nobile, un atmoradiographe, un

radiomaximographe, enrcgistrement du gradient de potentiel,
courant vertical et de la conductibilité (le l’air au sol, des radio-
sondes mesurant 1e gradient de potentiel et la conductibilité jus-
qu’a de grandes altitudes et un appareil enregistreur de la radio-
activité de l’air au sol.

6. Jlagllétisme terrestrc.

Les trois composantes du champ magnétique terrestre sont en—

rcgistrécs a Regensberg pres de Zurich.

UNION OF SOUTH AFRICA

Report on activities in the fields of geomagnetism and

aeronomy, 1954—1957

I. Report on Geomagnetism

Observatory IVOI‘IC.

The routine work of the Hermanus Observatory continued
without interruption. The La Cour quick-run (180 mm/hour) and
Askania (20 mm/hour) magnetographs remained in continuous
operation, the frequency of the regular absolute observations for
base line control being maintained at six per element per month.
In the case of the horizontal intensity the routine observations
with the Schuster—Smith coil magnetometer were controlled by
occasional observationswith theAskania standardmagnetometer-
theodolite. Magnetic declination and dip were measured with the
Askania standard magnetometer and the Askania standard earth
inductor respectively. The orientations of the Askania H and D
variomcters were verified analytically (cf. Terr. Mag, 47, 2, p.
171).
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The annual mean values of the magnetic elements indicate a
further decrease in magnetic intensity and an increase in westerly
declination:

Year Magnetic Horizontal Vertical

Declination Intensity Intensity
1954 -—23° 55’.3 133457 ~28090y
1955 ~23 58.7 13275 —28013
1956 —24 01.6 13192 —27951 (provisional)
The annual mean values of the Hermanus three-hour-range in-

dices K for the period 1932—1953 show evidence of a 41/2 to 51/2-year
periodicity. This effect was reported at the Geophysical Confe—
rence held in Johannesburg in July 1954 (See 1 of “References”
below).

The calculation by the Chapman—Miller method of the geo-
magnetic lunar variations at Cape Town and Hermanus has been
continued since 1954. In a recent report to the Committee on

Lunar Variations it was pointed out that the preliminary results
indicate not only a larger amplitude, but also a persistently bigger
phase angle for years of high, as compared to years of low sun—

spot number.

Field W'orlc.

In view of the full—scale secular—variation survey carried out
in 1952—53 (See 2 of “References”), no first order field work has
been undertaken since 1954.

The only important field assignment completed during the pe-
riod 1954-57 was the measurement of magnetic declination at the
principal sea-ports in the Union. Using Wild prismatic compasses
calibrated at Hermanus, field officers of the Trigonometrical
Survey Office observed the magnetic declination at a number of
carefully selected points in and around the harbour areas of the
following ports: Cape Town, Simonstown, Durban, East London,
Port Elizabeth, Saldanha Bay, and Port Nolloth. True azimuths
were determined trigonometrically, and wherever possible, the
suitability of the site was tested by means of circum-station read-
ings at one or more points on line to the azimuth marks. The
results were corrected for diurnal change, and reduced to a con-
venient epoch. The investigation yielded unexpectedly consistent
results for each of the harbours and provided striking confirma—
tion of the West Coast anomaly in the region of Port Nolloth (Cf.
“Magnetic Declination in South Africa, 1936”, by A. D. Lewis,
Department of Irrigation, Pretoria).

The Geological Survey, Pretoria, carried out further magnetic
traverses between the primary field stations of the Hermanus
Observatory. Wherever possible, the vertical intensity measure-
ments are being augmented by observations of the horizontal
component.
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Earth Currents.

\Vith a view to the International Geophysical Year, an exten-

sive investigation was carried out on earth currents in the vicinity
of the Hermanus Observatory Using temporary electrodes and a

recording galvanometer loaned by the Geological Survey, the

variations in potential difference were recorded along a number

of lines in the geographic and geomagnetic N—S and EW direc-

tions. The results were sufficiently promising to justify the ac-

quisition of equipment for a permanent earth-current installation.

Cosmic Rays.
A cubical meson telescope and a neutron pile monitor have

been installed in a specially constructed but at the Hermanus

Observatory. Both instruments conform to the recommendations

of the Cosmic Bay Group for observations during the IGY. Pro-

fessor de Vos of the University of Stellenbosch, and Professor

Stoker of the University of Potchefstroom personally supervised
the Construction and installation of the respective instruments.

References

1. A. M. van Wijk: ,,The Magnetic Observatory, Hermanus: A Progress

Report“, Geophysical Conference, Johannesburg, July 1954.

2. ”The Secular Variation Programme of the Hermanus Magnetic 0b-

servatory: Progress Report, 1953". (Government Printer, Pretoria).

Other Publications

Two bi-ennial volumes of routine magnetic data (1949-50 and 1951-

52) have been published since 1954. The typescript of the 1953—54

volume is now with the printers.

11. Report on Agronomy

By D. J. Malan

Research work on atmospheric electricity has been confined

to the study of thunderstorm electricity. Routine observations of

the fine weather electric field are not undertaken in South Africa.

The mechanism of lightning discharges and the distribution of

the electrical charges in thunderclouds are being investigated at

the Bernard Price Institute, Johannesburg, and at the University

of Natal, Durban.

By studying in detail the electrostatic field changes produced

by discharges between the cloud and the ground, it was found

that these flashes tap Charged regions often reaching to altitudes

of 8 kilometres above the plateau of Johannesburg. The above

conclusion has been confirmed by 50 cm. Radar observations.

Both photographic and Radar studies have shown that the

electrical activity in the cloud is continuous from the beginning
till the end of a discharge, thus confirming earlier conclusions

based on theoretical grounds. Observations have also shown that
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a discharge is often active in the cloud for periods as long as a

tenth of a second before the breakdown between the cloud base

and the ground is initiated.

Electrostatic effects probably due to a space charge in the up~

per atmosphere above thunderclouds have been observed.

Publications 1955-1956

D. J. Malan: La distribution verticale de la charge negative orageuse. Ann.

Géophys. 11, 420, 1955.

— Les décharges lumineuses dans les nuages orageux. Ann. Geophys. 11,
427, 1955.

— Visible electrical discharges inside thunderclouds. Geofis. Pura App.
34, 221, 1956.

— Relation between the number of strokes, stroke interval and the total
durations of lightning discharges. Geofis. Pura App. 34, 224, 1956.

USSR

Academy of Sciences of the USSR

National Committee for Geodesy and Geophysics

National Report on Scientific lVorIc in Geomagnetism

and Aeronomy

INTRODUCTION

This report embraces the work of the main geophysical institu-
tions and centres of the USSR in the field of geomagnetism and

aeronomy, chiefly for 1950—1956.
It includes the works of the 0. Yu. Schmidt Institute of Physics

of the Earth of the USSR Academy of Sciences (IPE), the Insti-
tute of Atmospheric Physics of the USSR Academy of Sciences

(IAP), the Research Institute of Terrestrial Magnetism, Iono-

sphere and Propagation of Radio-waves (NIZMIR, before 1956 ——

NIIZM), the Leningrad University (LU), the Arctic Institute (Al),
the Geophysical Institute of the Academy of Sciences of the Geor-

gian SSH (GIASG) and the Institute of Applied Geophysics of the
USSR Academy of Sciences (IAG).

The report is based mainly on published works, a bibliography
of which is given in each part of the report.

The national report has been prepared by Prof. A. G. Kalashni—

kov, Member of the National Committee for Geodesy and Geo—

physics of the USSR, Chairman of the Commission on Geomag-
netism and Aeronomy.
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I. GEOMAGNE’I‘ISM AND GEOELECTRICITY

1. Magnetic Observatories

Before World \Var II the following magnetic observatories of

the USSR were in operation: Nizhnedcvitsk, Leningrad, Sredni—

kan, Yakutsk, Moscow, Kazan, Sverdlovsk, Odessa, Irkutsk, Tbi-

lisi, Vladivostok, and Tashkent.

A normal operation of the observatories in Leningrad, Odessa

and Nizhnedevitsk was violated by the World War II. In place
of the magnetic observatory in Pavlovsk (Slutsk), completely
destroyed by the Hitler troops during their retreat from Lenin—

grad, the construction of a new magnetic observatory in Voyei-
kovo (q:

= 59°57’N, A =

30°42/E) was begun in 1946. The regular
operation of the observatory started in 1948. The magnetic obser-

vatory in Nizhnedevitsk was not restored. Instead, in 1946 a new

magnetic observatory was built and came into operation near

Moscow, at Krasnaya Pakhra (q: = 55°29’N, i. = 37°19’E). The

work of the Stepanovka magnetic observatory near Odessa was

resumed in 1948. The rest of the magnetic observatories (in
Srednikan, Yakutsk, Sverdlovsk, Kazan, Irkutsk, Vladivostok,
Tbilisi and Tashkent) functioned without interruption. The mag-
netic observatory near Vladivostok was transferred in 1948—1951

from Maitun (go
= 43°15’N, Z = 132°20’E) to Voroshilov (qa

=

43°47’N, i. = 132°02’E) where the work was renewed from the

beginning of 1952. At the magnetic observatory of Yuzhno—Sakha-

linsk ((p = 46°57’N, i. = 142°45’E) operation was resumed in 1948.

Observational results obtained at the magnetic observatories

during the period under review were not published in full. Among
the materials published (1), (2), (3), (4) are annual mean values

of magnetic elements, data on daily and annual variations and

some others. L. G. Mansurova published a bibliography of ob-

servational data issued by magnetic observatories (5), and N. A.

Intskirveli a description of the Tbilisi magnetic observatory (6).
In the Soviet Arctic, continuous registration of variations of the

Earth’s magnetic field was made by the following observatories

and stations: Tikhaya Bay, Matochkin Shar, Dixon 15., Cape
Chelyuskin, Tixi Bay and Wellen.

In addition investigations of terrestrial magnetism have been

made in recent years in Central Arctic, where magnetic observa-

tions have been included in the programme of high—latitude er

peditions and drifting stations.

As in previous years the Institute of Geophysics of the Academy
of Sciences of Georgia published in 1955 “Magnetic Observations

in Karsani in 1932” (7). This work contains, besides numerical

data in the international form, results of the analysis of the con-

stants of two basic series of magnetic variomcters and other

conditions for regular activity of the observatory.



USSR 179

BIBLIOGRAPHY

NIZMIR

(Research Institute of Terrestrial Magnetism, Ionosphere and

Propagation of Radio—waves)

1. Afanasieva, V. 1.: Observation results of the USSR magnetic observa-
tories in 1938, 1939,1941, 1942.

2. — Annual values of magnetic elements for the observatories of the
USSR. Trans. NIZMIR, issue 1 (11), 1947.

3. — Regular geomagnetic variations in the USSR. Trans. NIZMIR, issue
3 (13), 1948.

4. —— Annual geomagnetic variations. Trans. NIZMIR, issue 3 (13), 1948.
5. Mansurova, L. G.: Bibliography of the published observational data

of magnetic observatories in the USSR. Trans. Research Institu-
tions of Hydrometeorological Service, ser. 6, issue 3, 1946.

6. Intskirveli, N. A.: Magnetic and meteorological observations in the
town of Dusheti. Trans. NIZMIR, issue 1 (11), 1947.

GIASG

{Geophysical Institute of the Academy of Sciences of Georgia)
. Nodia, M. Z.: Magnetic observations in Karsani in 1932. Tbilisi, 1955.
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2. The Permanent Geomagnetic Field

In 1940~1955 NIZMIR and its observatories fulfilled the fol-
lowing work.

General Magnetic Survey of the USSR.

The work on the general magnetic survey of the USSR began
in 1931 and continued for the whole period under review. Before
1942 about 400 expeditions had been organized, which made
determinations of the magnetic elements D, I and H in more than
20.000 points, as well as determinations of Z in over 100.000 points.

These results and observational data for 1943—1952 (over 4.000
points) were used in the compilation of normal distribution maps
of geomagnetic elements on the territory of the USSR for the
epoch of 1950. Maps of magnetic anomalies have been compiled
for some regions of the USSR (1). Bibliographical data on deter-
minations of geomagnetic elements all over the globe have been
collected and systematized (2), and world magnetic maps for the
1955 epoch compiled (3). Commencing in 1952 preparations were

made for an oceanic magnetic survey on board the non-magnetic
research ship “Zarya”, built specially for the USSR by Finland.
In 1956 the “Zarya” made experimental investigations in the
North Atlantic.

Problems of morphology of the permanent magnetic field were

studied by V. P. Orlov (4) and N. P. Benkova (5).
NIZMIR continued to receive basic data for the study of secu—

lar geomagnetic variations 011 the territory of the USSR. In 1944
—19—'15, 1949—1950 and 1954 expeditions visited a small revised
network of magnetic repeat—stations (140 points from 1942).

Problems of the theories of the secular geomagnetic variations
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and the permanent geomagnetic field are treated in papers by
Yu. D. Kalinin (6—16). One of these theories (16) contains a de-

scription of the new method of forecasting secular geomagnetic
variations. P. F. Kokovkin (17) thoroughly examined the problem
of secular geomagnetic variations in Irkutsk, B. M. Lyakhov (18)
drew attention to a regional character of changeability of secular

geomagnetic variations, and V. P. Orlov (19) put forward a me—

thod of synthetic representation of secular geomagnetic varia-

tions by maps.

Great attention was paid to the study of secular changes in the

geographical distribution of geomagnetic elements in the Arctic.

Beside its scientific interest, the study of this phenomenon is ex-

tremely important for practical purposes, because the secular

changes of the magnetic field in the Arctic are so considerable

that they necessitate corrections and re—compilation every five

years of the magnetic maps used for navigation.
The magnetic maps of the Central Arctic compiled for the 1955

epoch are the most reliable.
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15. Kalinin, Yu. D.: The problem of origin of terrestrial magnetism.
Trans. NIZMIR, issue 9 (19), 1953.

16. —— Forecast of the magnitude of secular variation in the vertical

component of the geomagnetic field for the USSR territory. Izv.
Acad. Sci. USSR, geogr. and geophys. ser., v. 10, 1946, No 3.

17. Kokovkin, P. F.: The secular variation of the Earth‘s magnetic field
in Irkutsk — Zue. Trans. Research Institutions of the Hydrome—
teorological Service, ser. 6, issue 3, 1946.

18. Lyakhov, B. M.: On changeability of secular geomagnetic variations.
Trans. NIZMIR, issue 8 (18), 1952.

19. Orlov, V. P.: Method of compiling maps reflecting changes of the
stress vector of the geomagnetic field (top intensity) and its
horizontal component. Trans. NIZMIR, issue 8 (18), 1952.

3. Magnetic Properties of Rocks

Magnetic properties of rocks were investigated in their relation
to pressure, tempe 'ature, mineralogical and chemical composi-
tion and maerostructure. Original investigations were made of

susceptibility changes of igneous rocks (diabases, basalt, gab-
broes, etc.) as dependent on pressure up to the order of 2.000

kg/cmg. Regular susceptibility Changes were revealed (as a rule
a decrease) in the compression direction and in a perpendicular
direction (1)——(5). (The work was conducted under the guidance
of Prof. A. G. Kalashnikov).

In the sphere of investigations of thermomagnetie properties
of rocks the basic laws of the thermomagnetization process have
been discovered, which helped to clear up the relation between

remanenee, coercive force and thermic cycle. The laws dis-
covered were applied to the interpretation of natural remanence

of ores at the Kursk magnetic anomaly (KMA) and seine other

types of magnetic anomalies (6)*(9). (The work was directed

by G. N. Petrova and M. A. Grabovsky).
Experimental investigations were made on the possibility of

inverse magnetization of rocks as a consequence of their specific
macrostrueture, and phenomena of magnetic anisotropy of rocks
were examined (20). A relation between susceptibility of some

ore types of KMA, mineralogical composition and quantity of
iron was established (21). Experimental investigations have be—

gun to find the laws of non- homogeneous magnetization of rocks
as dependent on the form and quantity of the ferromagnetic part
of the rock (22)——(23). (Directed by Prof. A. G. Kalashnikov).

V. I. Poehtarev (2'3). (26), T. N. Roze (Simoncnko) (27), (28)
and M. L. Chelishvili (29) dedicated their works to the relation
of geomagnetism and geology and methods of interpretation of

magnetic anomalies.

The problem of inverse magnetization of rocks has been inve-

stigated in order to see whether inverse polarization of rocks may
be accounted for by specific conditions prevailing during their

magnetization (24).
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As a result of some theoretical calculations a method was

worked out simplifying computations of the magnetic field of

obliquely magnetized bodies of an arbitrary form (30).
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4. The Variations of the Geomagnetic Field

Periodic Geomagnetic Variations

Some papers by V. I. Afanasieva (1), (2). Yu. D. Kalinin (3),
S. M. Kozik (4), (5), (6), V. N. Mikhalkov (7), (8), (9), (10) and
M. S. Penkevich (11), are devoted to the problems of field struc-
tures of annual, diurnal and cyclic (11—year) variations. The

papers (2) and (11) deal with variations with the view of

making corrections to the determination of the permanent mag-
netic field. A special note should be taken of a wide—scale refe—
rence—book on the variations of the geomagnetic field (12), con—

taining summarized observational data, chiefly for 193L1948.

Geomagnetic Activity
A number of works deal with the problems of magnetic acti-

vity. Among them are those by V. I. Afanasieva and Ya. D. Kali—
nin (13), V. I. Afanasieva (14), (15) who discovered non—periodic
variations of magnetic activity during magnetic storms, V. I.
Ai'anasieva and M. A. Belousova (16), M. A. Belousova (17), N. P.
Bcnkova (18), N. P. Benkova and M. G. Borisova (19), V. M.
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Mishin (20) and Z. V. Ryskina (21) discussing the use of the

K—index and results obtained from it. They also include cata—

logues of magnetic storms compiled at the observatories in Slutsk

(22), Sverdlovsk (23) and Tashkent (24), reviews of magnetic
activity in 1944—1945 (25), 1946 (26), 1948—1950 (27) and 1951

(28) ; works on the daily variations of Inagnetic activity by N. P.

Benkova (29), S. M. Kozik (30), 011 27-day repetition of magnetic
storms by N. P. Benkova (31), Yu. D. Kalinin (32), and some

other works by N. P. Benkova (33), S. Sh. Dolginov (34) Yu. D.

Kalinin (35), S. M. Kozik (36)—(43), G. P. Lazarenko (44), V. N.

Mikhalkov (45), V. M. Mishin (46) and T. D. Film (48). Special
attention should be paid to a large work by N. P. Benkova (47),
summarizing many data on the morphology of average pecu-

liarities of magnetic storms.

Among phenomena observed in the variations of the magnetic
field in high latitudes the main stress was laid on the study of

daily variations of magnetic activity.

The analysis of observations of permanent polar magnetic
observatories and expeditions made clear the conditions under

which magnetic disturbances took place in the Soviet Arctic.

The laws were found which govern the geographical distri—

bution of morning magnetic disturbances for the whole area of

Arctic high latitudes northward from I}:
= 60°, and the scientists

were thereby enabled to forecast in time the periods of anoma-

lously high absorption of radio—waves which lead to interruption
or weakening of radioconnnunication.

Investigations of daily variations of magnetic disturbances by
all data available, including observational data from Central

Arctic made it possible to establish that in the region near the

Pole there exists another zone of enhanced activity and regular
Inagnetic disturbances. Its tentative location and form were indi—

cated (49)—(54).
The GIASG made investigations of the disturbed magnetic field

of the Earth by observational data from the Kai‘sani and Dusheti

magnetic observatories for the whole cycle of solar activity (1933
—1945). As a result of this, a catalogue of magnetic storms was

compiled and used for determining diurnal, annual and cyclic
variations of their frequency. Studies were also made of pecu—
liarities of 27—day recurrence of magnetic storms (56), (57).

During the period considered measurements of the magnetic
fields of the Sun have been initiated. The works on the topic are

published in 1954—1955 (58), (59).

The Sun’s haloes have been studied (60) and reviews of works

on the determination of the Sun’s general magnetic field drawn

up. (61).
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Short—Period Variations of Small Amplitude

in the Geomagnetic Field

Methods applied in the IPE for studying short-period variations

are based on the principle of a fluxnletrical induction magneto-
meter (62), (63), (64).

Stations with the fluxmetrical induction magnetometer were

in operation from 1945 til 1952 at Moscow, in the North Pamirs,
and in the region of the North Tien-Shan. The recording of the

variations of the geomagnetic field at these stations resulted in

the discovery of new types of microvariations with an amplitude
ranging from 0.005 to 0.1 y and a frequency ranging from a few

hertz to 1/40 hertz (64), (G5), (66).
In 1955. under the IGY programme, the equipment for flu»

metrical induction stations has been improved; in 1956 new types
of fluxmeters and automatic recorders were built for these sta—

tions. Observational methods have been worked out for the IGY

stations.
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M. G. Antsilevich (3). L. S. Bannkhin (4), V. N. Bobrov (5),
S. Sh. Dolginov and M. L. Ozerskaya (6), F. F. Ilgach (7), S. M.
Kozil; (8), (9). P. F. Kokovkin (10), S. M. and L. G. Mansurova

(11), S. M. Mansurov (12), (13). L. G. Mansurova (14), V. P.
Orlov (15), (16), T. N. Pauov (17), M. S. Penkcvieh (18), (19),
V. I. Pochtarev (20). Z. V. Ryskina (21), and V. F. Shelting (22),
(23). L. G. Mansurova (2-1) published an article summarizing the

results of comparing instruments of many magnetic observa—
torics for 1946fi1951.

The experimental investigations carried out by the GIASG
made it possible to expand the possibilities of applying the
Schmidt scales and simplify still more the obser 'ational me—

thods (25).
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The Arctic Institute has investigated the working conditions

of magnetic compasses in high latitudes, and elaborated compu«

tation methods for determining deviations of the magnetic ship

compass at different geographical latitudes. Besides, it was

theoretically and practically proved that it was expedient to

apply under Arctic conditions a special device “flindersbar”

together with the ship compass.

The following instruments have been designed and built in

the Institute of Physics of the Earth:

Permeamcter for measuring magnetic permeability of rocks,
both in the field and laboratory conditions, with a sensitivity
ranging from 1~10’6 to 1-104I CGSU and with an accuracy of

about 3 per cent;
Instrument for measuring remanence on the principle of a

rock magnetic generator;
Universal torsional magnetometer, used for simultaneous labo-

rat01y measurement of rcmanence, permeability and coercive

force of rocks;
Automatic magnetic field meter for recording the intensity

components of the magnetic field of magnetized bodies with

sensitivity from 1 MMoe to a few oersted (26)~(29).
The Leningrad University has designed the following instru—

ments:

Magnetograph with visible registration, a mounting for a non-

photographic distance registration of variations of the magnetic
field (B. E. Brunelli and D. A. Nizyacv);

Stabilizer of the magnetic field. a mounting for some compen-
sation of the magnetic field variations effected with the help
of a Inagnetostatistical device and a photoelectrical amplifier
(B. E. Brunelli and D. A. Nizyaev, Kh. D. Kanonidi) ;

Universal electrical magnetometer, a device for measuring the

three components of the Earth’s magnetic field D, H and Z.

by means of their compensation in a current field. (B. E. Brunelli

and D. A. Nizyaev).

Magnetic Cartography

The posthumously published work by B. P. Veinberg (30) was

devoted to the methodical problems of magnetic cartography.
The same questions were dealt with in the works by V. I. Afana—

sieva and Yu. D. Kalinin (31).

Text—Books and Manuals

B. M. Yanovsky from the Leningrad University has compiled
a manual on geomagnetism with a volume of 37 quires (32). The

course was drawn up in accordance with the syllabus of lectures

read at the physical faculty of the Leningrad University for stu-

dents in geophysics.
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6. Earth Currents

Observatories

Observations of earth currents were conducted at stations in

Irkutsk, Yuzhno—Sakhalinsk, Shatsk (Byazan Region) and Lovo—
zero (Murmansk Region). The observations in Irkutsk were

begun (in Zui, (p
= 52°28’N, i. =

104°02’E) in the summer of 1943
and from the beginning of 1944 were systematically carried on

with two lines each 1 km long; in Lovozero ((p = 68°01’N,
.=34°01’E) observations were started in 1950 as in Shatsk

((p = 53°59’N, 1 =

41°51’E). The observations in Yuzhno-Sakha-
linsk (q: = 47°00’N, ,t = 142°48’E) were renewed in 1948 and were

interrupted due to disturbances in 1951. A small portion of the
results obtained has been published.

Results of Observations

The observational results of some stations have been sum-

marized by V. V. Novysh (3). In addition, the Shatsk station
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made comparison of records of earth currents on long (up to

45 km.) and short lines (4). Measurements of electric currents

in the Baikal Lake (5) have been made and work organized to

measure sea currents by an electromagnetic method created

abroad. As a result of a statistical interpretation of perennial
24—hour tellurograms and analysis of numerous experimental
records obtained with a differential analyser in GIASG the prin—
cipal laws of the behaviour of the electrotelluric field in the

region of Dusheti (10), (15), (16), (18) have been established

and studied.

A catalogue of electrotelluric stonns for 19-18—1954 (11) has

been compiled which made it possible to establish diurnal and

annual variations of these disturbances.

Survey operations on local and regional sections proved the

effectiveness of using short—period (12), (25) and long—period
variations of the clectrotelluric field for studying some problems
of structural and regional geology (2(3)—(30).

Short-Period Oscillations

Short—period oscillations were studied in recent years from

records of earth currents in several geographical locations rang-

ing from 34 to 142°E and from 39 to 732°N.

The investigations were conducted with 24—hour records of

earth currents running at 20, 41, 55 and 90 lnm p.h. (at different

stations) as well as non—standard 24-hour records of earth cur—

rents running 1 mm 1). sec.

Records of earth currents show that day in day out two oscil—

lation types are predominant in the Earth’s electromagnetic field.

The first type comprises the so—called stable oscillations lasting
for a few hours without interruption with approximately steady
amplitude and periods.

The second type of oscillations, called pulsation trains in works

by V. A. Troitskaya, embraces groups of oscillations with a

rapidly decreasing amplitude.
In the results of the analysis of records at all the above stations

the following properties of both types of oscillations have been

established:

Initiation of oscillations belonging to both types is very regular
and occurs, as a rule, every day; the excitation and change of

both types of oscillation take place physically simultaneously at

all the stations considered, so that these oscillation exeitements

show no dependence 011 local time. It was discovered that the

excitation of both types of oscillations depends on the relative

location of the Earth’s and Sun’s magnetic poles.

Variations of the Electromagnetic Field

The analysis of the equations for the simplest model of the

Earth, connecting elements of the diurnal variations of the
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electric and magnetic fields of the Earth with parameters of its
electrical profile, made it possible to find seine laws with which.
in the first approximation, the ratios of the amplitudes and the

different phases of the variation harmonics of thc electromag
netic field should fit in (27)—(31).
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II. AERONOMY

1. Atmospheric Electricity and Formation of Precipitation
Instruments and methods of measurements have been worked

out to conduct practically inertialess measurements of the atmo—

spheric electrical elements (electrical field, conductivity, ionic

spectre of the air and the charge on precipitation particles) in

ground conditions and in the free atmosphere. Field experiments
of new investigation methods have been carried out: the method

formeasuring the spectre of light ions in the atmosphere (1), (2)
and the method for simultaneous measurement of sizes and

charges of particles and precipitation in the free atmosphere and
at the Earth’s surface (3), (4), (5).

Experimental data have been obtained on charges of rain

drops on a plain (6), in highland conditions (7) and in the free

atmosphere.
The data confinn Simpson’s mirror effect, a contradiction of

the electrical field variation and a summary charge for solid and

liquid precipitation (7).
In contrast to some author’s assumptions it was established

that falling drops acquire their major charge in clouds. Expert
mental data and a qualitative estimate of the part played by
separate mechanisms in charging rain drops showed that the

process of gravitational coagulation of drops in clouds was one

of the most probable mechanisms for charging rain drops (8).
A large amount of work has been effected on investigating

coagulation of cloud drops and proper instruments designed; ob—
servations have been carried out on high land and theoretical

investigations begun (ED—#05).
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2. Aurorae and Airglow

Observatories, Means of Observations

The investigation of the sky emission and aurorae during the

period of the report were made from time to time at astronomical

observatories (the Crimea, Alma—Ata) or by expeditions (Mur-
mansk, Moscow Suburbs, Elbrus). In 1956, in connection with

the forthcoming IGY special stations were being set up in Lopar—
skaya (69°N, 33°13), Roshchino (60°N, 290E) and Zvenigorod
(56°N, 37°E); regular observations were organized at some

astronomical observatories (the Crimea, Ahastumani, Alma—Ata).
In 1949 A. I. chcdinsky designed and put into operation 21

C480" camera for photographing aurorae. With special applian—
ces this camera could be used as a slitless spectrograph. Ex—

perimental shots have been made. After its completion the ca—

mera is to be used in the USSR for making IGY observations.

Under the agreement with the Institute of Atmospheric Phy—
sics the State Optical Institute has designed a set of fast dif-

fraction spectrographs with dispersion of about 100 A/lnm and

aperture ratio in the range of 2.700-4,000 A — 1 :1, 4.000-8,000 A —

1 2 0.7 and 6,000—12,000 A - 1 21.5. In the visible range and in the

ultraviolet provision is made for resolution over 1 A. The spec-

trographs have been tested and provide, for instance, the reso-

lution of the yellow sodium doublet and a good reproduction of

the H, contour in aurorac and hydroxvl bands in the visible part
of the sky emission.

In 1948 V. I. Krasovsky successfully used electromoptical trans-

formers for taking spectra in the nearest infrared range. This
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facilitated the investigation of airglow and aurorae in that

range. Thus, it is possible to get spectra with dispersion of about

100 A/mm and resolution above SA.

Special electrophotometers have been used since 1948 by S. F.

Rodionov to investigate visible and infra—red parts of the emis—

sion spectrum of airglow and aurorae. Photometry and electro-

photometry of airglow were organized at the observatories in the

Crimea and Alma-Ata.

To make spectroscopic investigations of the spectra of airglow
and zodiacal light the usual equipment of the Crimean and Alma—

Ata observatories was used as well.

A radar station of the Institute of AtInospheric Physics for

investigation of aurorae in the 4 meter band has been set up in

Loparskaya. It has been tested and observational data have been

received.

By applying V. I. Krasovsky’s electron—optical transformers
new bands were discovered in 1948 in the infra—red airglow in

the range of 8500—12000 A. This discovery had been made

before the forecast of Slifer’s bands in the range 630078500 A

on the basis of Meinel’s identification. The Slifer bands were

proved to exist in the nearest infra—red range of the spectrum too.

Electron~optical transformers became an effective means of in-

vestigating airglow and aurorae in the nearest infra-red range
of the spectrum. Thus, B. A. Bagaryatsky, N. I. Fyodorova and
M. I. Mordukhovich described in their works (1), (2), (3) auroral

spectra in the nearest infra-red range of the spectrum. The air—

glow spectrum was reproduced simultaneously with the auroral

spectrum.
Yu. I. Galperin (4) has measured the ratio of intensities in the

yellow sodium doublet during twilight.
N. A. Kozyrev recorded the spectrum of the Venus night sky

showing its high intensity; he also assumes that there exist ab-

sorption bands unknown in the Earth’s and Venus’s atmosphere
(4382 and 2109 A) and absent on Mars and Jupiter (18), (19),
(20).

G. A. Tikhov and later V. G. Fesenkov and some of his collabo-
rators drew attention to the intensification of emission lines in

the spectrum of zodiacal light and counterglow. In these investi-

gators’ opinion the accumulation of additional data was neces—

sary (59), (61), (62) to draw final conclusions as to the pheno-
mena.

S. F. Rodionov and his collaborators (39)—(47) obtained data
on emission intensities in the ultra-violet, visible and infra-red

ranges. Especially valuable was the determination of the inte-

gral intensity of airglow in the nearest infra-red range. V. G.
Fesenkov and his collaborators (60) made numerous photome-
trical investigations of airglow, zodiacal light and counterglow.

I. S. Shklovsky identified in 1950 (65)-(71) the new infra-red
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bands discovered by V. I. Krasovsky with rotating and oscillating
hands of OH molecules; he also made a theoretical calculation

of the rotating and oscillating bands of hydroxyl. The known

intensities of hydroxyl bands in the visible and infra~red ranges
of the airglow spectrum were used to determine intensities of

all other infra—red bands of hydroxyl. It was shown that the deli—

sity of hydroxyl levels in the upper atmosphere increased with

decrease of the oscillating quantum number.

The same author developed an ozone-hydrogen hypothesis of

hydroxyl excitation. V. I. Krasovsky (30). (32), (33) put forward

many objections to this hypothesis and assumed that hydroxyl
excitation took place (hie to the reaction of atomic hydrogen with

newly-formed oscillating excited molecules of oxygen in the zone

of its dissociation and recombination. Further investigation of

the mechanisms of excitation and upper atmosphere processes
is going on.

V. I. Krasovsky (26) has analysed the possible variations of

airglow intensity.
I. S. Shklovsky showed that during at twilight flash the atomic

oxygen line is expected to be 8-1—16 .3 due to resonance absorption
of the solar emission line L5.

In his work Yu. I. Galperin (4) has taken into account self—

absorption in lines.

S. B. Pikelner (50), (51) discussed the problem of the excita—

tion mechanism of the red lilies of oxygen as (hie to collision

with electrons; KK. Chuvaev and S.B.Pikelner (49) the question
of the continuous spectrum as due to attachment of electrons.

V. G. Fesenkov put forward a hypothesis on the presence of

a terrestrial component in the counterglow (the Earth’s gas tail)
and in zodiacal light (61), (G2).

I. S. Shklovsky (68), (69) assumed that the excitation of hy—
drogen and some other emissions of aurorae occurred due to a

re—charge of solar protons penetrating into the Earth’s atmo—

sphere. having estimated for the first time the concentration of

protons of solar origin in the Earth’s atmosphere.
A. I. Lebedinsky (36) developed the hypothesis of the gas—

discharge nature of the aurorae.

V. A. Petukhov (48) suggested that corpuscular emission of

the Sun was due to eruption through the Sun’s atmosphere of

neutrons which finally decompose into protons and electrons

outside this atmosphere and give rise to aurorae on the Earth.
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3. Ionosphere

Ionospheric Stations

The beginning of regular radio observations of the ionosphere
in the USSR dates back to 1936, when the Tomsk ionospheric
station was organized. At present time there are 18 such stations

(see the table) in the USSR making regular hourly vertical

sounding of the ionosphere. At some of them (Moscow, Simfcro-

pol) observations are made each half hour. At the ionospheric
stations in Alma—Ata, Ashkhabad and Irkutsk absorption
measurements are also carried out (by recording amplitudes of
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the first and second reflections). The absorption measurement in

Moscow is made by the same method but the receiving and

transmitting parts of the installation are set 11p at a distance of

40 km and therefore the absorption calculation, if the second

reflection is absent, can be made by comparing amplitudes of

the first reflection and of the ground wave. From 1956 the

Moscow ionospheric station (Krasnaya Pakhra) has regularly
measured ionospheric drifts by recording amplitudes of reflected

radio-impulses. The receiving aerials are set up at a distance of

190 In which makes it possible to studv movements of small-

scale heterogeneities (N 200111) (15), (65) (67).\nothe1 Moscow

installation (State University) is assigned for legistering move—

ments of heterogeneities N 30 km (the aelials of this installation

are set up at distances of 30—10 km). All the ionospheric
stations mentioned in the table will operate during the IGY

under the programme recommended by the IGY Special Com-

mittee and some of them will make additional types of observa—

tions (winds, absorption, levels of atmospheric disturbances and

atmospheric wl1istlers).The Soviet antarctic expedition organized
in 1955 for IGY purposes included an ionospheric station which

from 1956 made regular observations in the Mirny settlement.

Geographical Geomagnetic

coordinates coordinates

Station lat. N long. If lat. N long. ti

Tikhaya Bay ..................... 80°20’ 52°48’ 71°,5 153".2

Dixon Is. . 73 30 80 24 63 .0 161.4

Tixi Bay .. 71 33 128 5-1 60 ,6 191.3

Murmansk 68 58 33 05 04 .1 126 .5

Providence Bay 64 23 173 18 59 .6 236 .0

Yakutsk 62 03 129 40 51 .0 193 .8

Leningrad .. 59 55 30 19 56 .2 117 .3

Sverdlovsk .. 56 44 61 0-1 48 .1 140 .6

Tomsk ........ 56 30 85 02 46 .0 159 .7

Kiasnaya Pakhra 55 28 37 19 50 ,8 120 .5

Petropavlmsk on Kamchatka 52 59 158 39 ~14 .6 218 .6

Irkutsk .. 52 16 104 18 40 .8 174 .5

Chita 52 03 113 29 ~10 .6 182 .0

Rostov on the Don .. 47 30 41 30 ~12 .5 120 ,9

Yuzhno-Sakhalinsk 46 55 142 44 36 .9 206 .6

Simferopol . 44 50 34 04 ~11 .2 113 .3

Alma-Am . 43 15 76 55 33 .5 150 .0

Ashkhabad . 37 50 58 22 30 .6 133 .5
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Observational results of all the ionospheric stations are re-

gularly collected and interpreted in the Research Institute of Mag—
netism, Ionosphere and Propagation of Radio-waves (NIZMIR)
and the Arctic Research Institute (AI). Monthly summaries of
the results are published in the magazine “Review of Cosmic
Data” together with data on terrestrial magnetism, solar activity,
earth currents, cosmic rays and radio—emission of the Sun.

Experimental data obtained by ionospheric stations and other
institutions of the Soviet Union are used for scientific investigt -

tions; in addition the NIZMIR compiles short— and long»ter1n t'nre-
casts of ionospheric conditions and usable frequencies for radio-
communieation (90), (91).

At present the registration of atmospheric disturbances is car—

ried out in several points of the Soviet Union. Ya. I. Likhter (70)
has designed a device recording the amplitude spectrum of atmo—

spheric disturbances. During the IGY the number of points re—

cording disturbances will increase up to 12, all of them being
equipped with analyzers of disturbance spectra.

Theoretical Investigations and Physics of Atmospheric

Disturbances

Ya. L. Alpert (14), (16), (17) dealt with the problems of sta~

tistical structure of the ionosphere and the dispersion of radio-
waves in it. He suggested methods of determining turbidity coef—

ficients, velocity of chaotic movements, fluctuations of electronic

density and size of heterogeneitics, cited numerical values of

quantities obtained from experiments. Theoretical investigations
of magnetohydrodynamics of ionospheric processes were con-

sidered in the works by V. L. Ginzburg (34), (35), (39), (41).
Problems of ionic formation and ionization dynamics were

treated by V. N. Kessenikh (63), V. M. Polyakov ('78), (79) and

by L. Shchepkin (88).

Morphology of Quiet Ionospherc
Ya. L. Alpert investigated the ionization distribution with

height from observations of vertical soundings by solving an

integral equation by the planimetry method, while B. S. Shapiro
(86), assuming a parabolic distribution of ionization, calculated

geometrical parameters of the layers. The height of the maximum

hm and semi-thickness ym of the layer F2 were computed for a

few years and different months of the year. The analysis of the
diurnal and seasonal variations of h“mx and y,“ and their de-

pendence on solar activity made it possible to develop methods of

forecasting these parameters. the M 3.000 coefficients and the
form of the high—frequency characteristics. The use was suggested
of a method for estimating the parameters of h"m and ym from
tabular data of critical frequencies, minimum effective heights
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and coefficients H 3.000. Seine peculiarities of the observed ver-

tical distribution of ionization are accounted for by the assump—

tion of a mutual penetration of self—forming layers F1 and F2 of

the ionosphere (87).
The geographical distribution of electronic concentration of

the F2 layer is treated in the works by T. S. Kerblai (57), (58).
The data of the world network of ionospheric stations for 1945—

1947 were used to compile maps of critical frequencies f°F2 and

to establish their dependence on the Earth’s magnetic field and

“local” peculiarities of the ionosphere. Maps of anomalies f°F2

(of deviations from the average distribution) have been compiled
and possible physical mechanisms causing their distribution over

the Globe considered. Anomalies in the F2 layer have also been

treated by V. N. Kessenikh and N. D. Bulatov (60). The morpho-
logy of the F2 layer from observations of separate stations was

described in the works (52), (68), (83).

Studying diurnal variations of ionization density of the F2 layer
V. I. Afanasieva (18) assumed the existence of a functional rela—

tion between the layer parameters and the diurnal variations

S,1 of the geomagnetic field. The coefficients of correlation 9

between the values of f°F2 and separate components of the 3.,
variations, have been calcutated. The value of g was found to be

dependent on the time of the day. year and geographical co—

ordinates.

T. S. Kerblai (59) made clear some problems of long-term fore—

casting of the values of f°F2 (their independence of relative sun—

spot numbers at different levels of solar activity).
The morphology of the regular layer E of the ionosphere has

been considered in the work by M. V. Boenkov (23). He suggested
a formula for computing f°E for any geographical point, any

moment of time and any level of solar activity. M. V. Boenkov

stated that early morning ionization of the layer E (when ultra-

violet rays did not reach the layer) was caused by long—wave
red radiation penetrating into the layer due to the anomalous

refraction coefficient and leading to photo—separation of electrons

from negative ions.

The morphology of formations in the top part of the ionosphere
is dealt with by Ya. L. Alpert (6), (7), who discovered an F2 layer
of a cloudy structure, A. It Likhachev (69) who (leseribed the

layer G from observations in Tomsk and by A. N. Kazantsev and

N. V. Mednikova (56), (71), (72) noticing above the layer F2 an

additional layer often appearing before the start of disturbances.

Features of high-latitude ionosphere are considered in the works

(26), (28), (44). (53).
N. V. Mednikova (73) investigated the morphology of iono-

spheric disturbances in middle latitudes, in particular the pro—

blem of the criterion of ionospheric disturbance. She classified

ionospheric disturbances in types. Each type of storm was given



USSR 205

mean characteristics: diurnal and seasonal variations of storms,

geographical distribution, dependence on the period of solar

activity and on time past from the beginning of the disturbance.

The results obtained made it possible to draw conclusions as to

the most and least favourable periods of work for radio—com—

munication. Consideration was given to the duration of storms

and their intensity in active hours, depending on the storm type,
season, phase of the solar activity cycle and latitude.

Studies of disturbances in the ionosphere are also reflected in

the works (19). (21), (25), (27), (29), (40), (43), (74).

Sporadic Layer E

The investigation of the layer E, from data of the world net-

work of ionospheric stations was conducted by R. A. Zevakina

(54) who considered diurnal and seasonal variations of the fre-

quency of a layer with different critical frequencies, geographical
distribution, connection with magnetic disturbances. Two types
of E5 have been discovered: of corpuscular and ultraviolet origin,
differing in their morphological characteristics and the structure.

The study of E, in high latitudes was dealt with by V. M. Driatsky
(50). (51).

Ianospheric Effect of Solar Eclipses

Since 1936 the ionospheric stations of the Soviet Union have

conducted observations during all partial and total solar eclipses
011 its territory. As a rule these observations were frequent and

Inade under a uniform programme. In his works Ya. L. Alpert
(2), (3), (4), (10) has analysed observational results of several

solar eclipses. The study of the ionospheric data of the 1945

eclipse led to the assumption of the presence of a corpuscular
eclipse (velocities of the eorpusclcs being 500-600 kin/sec)
N. M. Boenkova (24) has studied the ionospheric effects of the

eclipses in 1952 and 1954, using data of observations of the whole

network of stations. The effective coefficient of recombination a’

and the ionization function for the layers E, F1 and F2 have been

calculated. The ionization function has been divided into two

parts: ([0
— the study of a disturbed limb, (1,

~ radiation of the

active sources. Changes of (I, were correlated with the observa

tions of the limb by astronomical methods. Problems of iono-

spheric effects were also touched by the works (30), (55). (77).

The Influence of the Earth’s Magnetic Field on the Propagation

of Radio—waves in the Ionosplzere

In his works (5), (13), (13 a) Ya. L. Alpert theoretically and

practically investigated the trajectories of radio-waves taking
into account the anisotropy of the ionosphere, produced under the
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influence of the Earth’s magnetic field. L. N. Fyodorova (85) has

studied the magneto-ionic splitting of the ray from high-fro~
([uency records of the ionospheric stations and used these (lata

to calculate the magnetic field at higher levels. It was noticed

that there exists accordance of ionospheric and geomagnetic data

for the region E and divergence for the region F2. Magneto—
ionic splitting is also discussed in the works (34), (417), (81).

Z. Ts. Rapoport (80) examined different methods of measuring
and calculating the absorption of radio—waves in the ionosphere
and suggested a new method of direct recording the absorption
coefficient. An operating model of an instrument has been manu—

factured, with which the measurement of the absorption coef—

ficient was carried on during a year. The data obtained were

interpreted and correlated with the Sun’s height and indices of

solar activity.
Studies of absorption are also found in the works (1). (20).

(31), (3G). (38). (46). (75), (7G). (82), (84).

Monographs, Manuals, Reviews

Ya. L. Alpert (9), Ya. L. Alpert, V. L. Ginzburg and E. L. Fain—

l)erg (15). V. L. Ginzburg (37), M. P. Dolukhanov (48), V. N. Kes—

senikh (64) and A. N. Shchukin (89) have compiled monographs
on problems of the ionosphere and ionospheric propagation of

radio»waves. In their works Ya. L. Alpert (12) and V. N. Kes—

senikh (61), (62) presented reviews of the modern state and

history of ionospheric investigations.
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4. Cosmic Rays

Observations of cosmic rays were organized at four stations

(in Moscow, Sverdlovsk, Irkutsk and Tbilisi) with ionization

chambers of no less than 50 lit. in volume.
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The observations were begun in Moscow in 1949, in Sverdlovsk

and Irkutsk from 1952, in Tbilisi from 1953.

A small number of papers dealing with the problems of physics
of cosmic rays were published by E. S. Glokova (1), (2), L. I. Dor—

man (3), (4), (5), (7), (8) and L. I. Dorman and E. L. Feinberg
(6).
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Chapter I

INTRODUCTION

During the triennium ending on June 30, 1957, the Section of
Terrestrial Magnetism and Electricity (Section D) of the Ameri-
can Geophysical Union (AGU) has met each year near the first
of May in Washington, D. C. The attendance at the technical
sessions during these years has averaged 80 to 100 members and

guests.
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The field of geophysics covered by the Section is so broad and

varied, and the number of workers studying the physics of the

upper atmosphere has been increasing so steadily in recent

years, that it is impossible for the secretary to obtain a com—

prehensive coverage of the progress during the past three years

without the aid of experts in the various fields. This increased

interest has indirectly resulted in the change in the name of the

international Association to the “Association of Geomagnetism
and Aerouomy”. The name of Section D is also in the process

of being changed and will in all probability conform to the usage
of the Association.

Collaborators have kindly supplied reports or bibliographies
on the several fields of interest, and these special reports com—

prise the chapters which follow. In editing them, every effort

has been made to preserve the approach of the author, but some

rearrangement and condensation have been necessary in order to

carry out more fully the scheme of subdivision indicated by the

chapter headings.

Chapter II

GENERAL GEOMAGNETIC MEASUREMENTS AND THEORY

by
E. B. R O B E R T S

Part A: U. S. Coast and Geodetic Survey

(1) Magnetic Observatories

The Fredericksburg Magnetic Observatory (29a, 59a) was

placed in full operation in the spring of 1956, and after careful

intercomparison measurements the Cheltenham Observatory was

dismantled in October 1956. The equipment at Fredericksburg
includes special buildings for testing instruments, e. g. a building
fitted with Fanselau—Braunbek coils by means of which the field

can be modified to correspond with that of the region where the

instrument under test is to be used; and buildings with heating
and refrigerating equipment for determining temperature coeffi—

cients. There is also a fully equipped shop for making special
parts and instruments.

The observatories at Tucson, Honolulu, San Juan, Sitka, Col-

lege, and Barrow have continued in operation, the Barrow obser-

vatory with the aid for a time of the Geophysical Institute of

the University of Alaska in collaboration with the Arctic Institute

of North America.

A temporary observatory has been operated in connection

with airborne operations in which this agency collaborated with

the U. S. Air Force to examine the field distribution over a

special test region at three altitudes (see Chapter III).
Under the IGY program, which is administered by the Coast
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and Geodetic Survey for the U. S. National Committee, obser—

vatories have been established at Healy and Big Delta, Alaska;
at Little America, Byrd Station, and XVilkes Base, Antarctica;
alld on Guam and Koror Islands in the Western Pacific. In

addition, chains of unattended recording stations using the

Askania variograph have been established in Alaska and in the

western United States, and similar equipment is being operated
at the Amundsen-Scott (South Pole) station and at Hallett

Station (Cape Adare). Establishment and maintenance of the

Antarctic bases have been accomplished through the successive

“Deep Freeze” expeditions of the U. S. Navy and U. S. Air Force.

(2) Ground Magnetic Surveys

The accumulation of data from observations at magnetic
stations has continued, with special emphasis on repeat stations,
which provide secular-change information. During the period
of this report many magnetic stations were occupied in other

countries of the Western Hemisphere by the Inter-American

Geodetic Survey, and the results of this work have been made

available to us. A record of the station occupations is shown in

the following table:

Magnetic Stations Occupied

Repeat

Area New Old Other Total

511‘}; I) only :33}; it) only

t

Alaska ‘ 4 l 6 60 70

Caribbean 4 i 10 5 19

Central America 51 3 2 4 60

Mexico 21
‘

21

South America 78 4 82

United States 0
y

4 5 3 13 14 30

Compass roses at air bases
‘

i

(mostly U. s.) 1 l 167 167

Totals 154 3 8 22 ‘ 21 250 455

l
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(3) Magnetic Instruments

Rapid-run magnetographs have been placed in operation at

nearly all of the regular observatories and at all the full—scale

temporary observatories. They are arranged to produce a record

which somewhat resembles the la Cour rapid—run magnetograms.
However, the three elements are recorded on separate drums

which are turned on a common shaft, and the drums advance

axially by a discrete jump of 22.2 mm at the end of each revolu-

tion, so that the different recording spaces do not impose differ-

ent demands on the optical system. The multiple traces are

produced by mirrors rather than prisms, and the quality of the

spots is fully equal to that afforded by standard-speed recording
arrangements.

An interesting differential magnetograph array has been set

up at College (44). A proton precession magnetometer with pro-
vision for measuring components of the field vector is under

development. A GSI coil magnetometer has been acquired from

Japan and is undergoing tests at Fredericksburg.

(4) Charts

Twenty-five magnetic charts for epoch 1955.0 have been pre-

pared since the Rome assembly. These comprise charts of D, H,
I, Z, and F for the United States (59c), the same for Alaska

(59b), and three series of the same elements (somewhat more

highly smoothed) which cover the polar regions and the world
as a Whole, these last being compiled by the Coast and Geodetic

Survey and issued by the U. S. Navy Hydrographic Office (60).
In addition, a North Polar chart was similarly compiled and
issued to show the grid variation instead of D.

(5) Publications and Reports

Annual reports containing hourly values and reproductions
of magnetograms have been printed or are in press for 1951 and
1952 data from Cheltenham, College, Honolulu, San Juan, Sitka,
and Tucson observatories (59d).

Delays have been necessary in the compilation of the 1955

publication containing secular-change tables and magnetic chart

reproductions, but it is hoped to complete this during 1958.
A number of publications and articles have been issued on

various aspects of geomagnetism not specifically covered in this
discussion (11, 15, 29b, 39, 49).

(6) Magnetic field changes
There has been a marked change in the D isoporic pattern in

the southeastern United States, such that the annual change in

Florida is now some 5 minutes per year westward. Although
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this change appears to have set in before the end of 1951, it was

not evident in the observed data soon enough to be reflected in

the 1955 charts.

Part B: Geophysical Institute, University of Alaska

(Prepared by J. C. Cain.)

The research activities carried on during the period 1954—1957
at the Geophysical Institute or by associated personnel have

included experimental studies of the aurora and airglow (see
Chapter VI), ionosphere (Chapter V), geomagnetic field, and
earth currents, as well as several theoretical studies. The main
efforts in the field of geomagnetism are devoted to a continuation
of previously reported studies of the morphology of magnetic
storms and of the solar and lunar magnetic variations.

The morphology of magnetic disturbance has been studied for
346 sudden-commencement magnetic storms occurring in the
interval 1902—1945. These storms were classified according to

the maximum diminution of DE. (H) at low and moderate lati-
tudes into the three intensity groups: weak (136), moderate

(136), and great (74). The research has been completed for the
weak and moderate storms and is continuing for the great
storms. The study of the weak storms (57a) used the data for
the three magnetic elements from 26 observatories for the four

pro—storm hours and the 72 hours following the sudden com-

mencement. The analysis included the determination 0t 1)“,
SD, S.l and DS. The representation of the disturbance vectors
as a function of latitude zone and storm—time was by vectogram
and harmonic dials. A statistical study was made of the augmen—
tation of sudden commencements at Huancayo during the day
compared with the sudden commencement at other observatories
at moderate and low geomagnetic latitudes. The second phase
of the research, that concernng the moderate magnetic storms,
has recently been completed (571)). The details of the D5. and
DS variations are found for the data from 19 observatories and

comparisons made with the results for weak storms. During
the course of these studies the subject of geomagnetic time was

covered (17i), with its analytical and graphical relation to solar
time determined as a function of longitude and latitude. Also,
formulae and tables were prepared (171') of the arc lengths
along the lines of force of the geomagnetic (dipole) field.

A determination of the lunar magnetic tide L(H) at Green—

wich, based on 62 years’ hourly observations, has recently been

published by Chapman (17g). The work was begun in 1925,
continued intermittently and completed in 1956. The results were

discussed in relation to L(E) (east declination) and also to the

corresponding solar daily variations, S(H) and S(E). The in—

vestigation specifically considered the influence of season, sun-

spot activity, magnetic activity, and lunar distance upon the
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lunar geomagnetic tide. An appendix to this publication gives
the results of a previous study of L(E) at Sitka from 21 years’
hourly data, 1902-1922, and also revised results of a determina—

tion of L(E) for Pavlovsk (summer months only) from 39 years’
data, 1870-1908.

A determination of the solar S and lunisolar L geomagnetic
variations at Sitka using about 50 years’ data for all three field

components H, D, and Z has been completed by Cain (13). A

modified Chapman—Miller method was used to calculate the S

and L harmonics with the use of IBM punched card machines

and the EDSAC (Cambridge University Mathematical Labo-

ratory). The S and L harmonics (n : 1, 2, 3, 4) for H, D, and Z

were investigated to determine the influences of season, magnetic
activity, and solar activity. These influences were determined

in as great detail as the probable errors would allow and the

results compared with corresponding ones for Greenwich. In

order to facilitate the analysis for these various influences Bar-

tels (8h) prepared a table assigning to each day an integer
giving the season, lunar phase and distance, magnetic activity,
and sunspottedness.

A paper by Chapman (17a) has been published concerning
rockets and the magnetic exploration of the ionosphere. The

discussion indicates five problems whose solutions could be

assisted by exploring the ionosphere with rocket—borne magne-
tonieters.

A general review has been published (17f) of the morphology
of geomagnetic storms (D) and bays (B). The growth and decay
of these phenomena are represented by means of overhead

electric-current systems C(D) and C(B). It is pointed out that

these current representations do not necessarily imply that the

D and B fields are actually caused by currents circulating in a

concentric spherical layer such as the ionosphere. The changes
in intensity and orientation of the polar and interzonal currents

are described and illustrated, with reference to “average” and

to particular magnetic storms and bays.
A survey was made of geomagnetic eclipse phenomena (176).

It is concluded that any (weak) corpuscular eclipse effects are

likely to be confined to the high layers of the atmosphere. Also,
the effects of an eclipse on the earth’s magnetic field are con—

sidered. It is shown that a substantial reduction of the electrical

conductivity in a limited part of the SI current sheet would

only result in a small change of field at the earth’s surface.

Theories of magnetic storms and of the closely related pheno-
menon, the aurora, have been re-examined and discussed by
Chapman (17c). Outlines are given showing (a) the difficulty
of even formulating the problem in any manageable way, and

(b) the motion of solar gas on its approach toward and into

the magnetic field of the earth. This discussion is based on the
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assumption that the cause of the aurora is the emission from the

sun of a neutral but ionized gas, probably consisting mainly of

hydrogen.
Earth potential measurements have been made by Hessler (33)

at several places in Alaska. Close correlation is found between

the incidence of electric activity and of magnetic activity and

the occurrence of visual aurora. The results suggest that the

source of the earth currents is large compared to the longest
electrode separation (200 miles). However, preliminary analyses
show that the earth potentials cannot be entirely the result of

magnetic induction from overhead ionospheric current systems
but instead may arise from major separations of charge.

The matter of atmospheric tides has been extensively inves—

tigated by Chapman and \Vestfold (94c). They have determined

the worldwide distribution of solar and lunar semi-diurnal tides
in atmospheric pressure from sixty—eight stations. Both these

tides are shown to decrease with increasing latitude, but not

quite symmetrically relative to the equator; there is some indica-

tion that in northern latitudes the lunar tide decreases rather

more rapidly than the solar. Chapman (17b) has also given a

general review of tides in the atmosphere.

Part C: U. S. W'eatller Bureau: Gates and Crellin Laboratories,

California Institute of Technology
(Submitted by O. R. Wolf.)

The diurnal variation of the irregular geomagnetic fluctua—

tions in Inoderately low latitudes has been studied by Nicholson

and \anf (45) using the eight daily K numbers for the seven

years 19-10-1946 for six observatories fairly well distributed in

longitude. More recently this has been extended to the nine

years 1940-1948, and the five disturbed days, the ten quiet (lays,
and the all»except-quiet days in each month have been studied

separately.
In addition to the local-time variation, a universal-time varia—

tion has been found, and this exhibits a pronounced seasonal

(annual) change.
It seems possible that the diurnal variation of disturbancemay

arise in part from geomagnetic fluctuations that have their

origin, through dynamo action, in fluctuations of the air motion

in the ionosphere.

Part D: Department of Terrestrial Magnetism, Carnegie Institu-

tion of Washington
The following statements are largely extracted from recent

Annual Reports of the Department of Terrestrial Magnetism.
1. Daytime enhancement of the initial phase of magnetic
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storms at Huancayo. Forbush and Vestine (27b) investigated
the sudden commencements (SC’s and lP’s) of storms recorded

at Huancayo, Peru. The results indicate that the average size of

both SC’s and lP’s is significantly greater during daylight hours

at Huancayo. It was also established that the size was dependent
critically and linearly on the amplitude of the solar daily mag-
netic variation on the day of the storm. It is of interest to note

that this result establishes the atmosphere as the major site of

the electric currents yielding field changes at ground level near

Huancayo.

2. S. E. Forbush (27a) investigated the variability of lower

ionospheric wind speeds inferred from geomagnetic effects of

solar flares. The 12-year period 1936-1947 was investigated, and

97 crochets were recorded at Huancayo in the horizontal geo-

magnetic component. The findings indicate that the average

strength of the wind system is greater on days with large Sq.
Thus a part of the variability in the amplitude of S“ is due to

variations in the strength of the dynamo wind.

3. The semidiurnal tides near and within the E region of the

atmosphere give rise to an air flow across the vertical component
of the geomagnetic field. By dynamo action there results an

electric field proportional to the product of the wind speed and

the vertical geomagnetic field. Since the latter field is equal
to zero at the magnetic equator, the current produced there

would also be zero. The electric fields generated by winds in

middle latitudes, however, are such that they drive positive
electric charges equatorward and westward in the morning, and

electrons equatorward in the evening. The electric field, directed
from west to east along the magnetic equator, also extends to

the F region.

4. In a previous study of the core motions and shift of the

geographic poles, E. H. Vestine inferred that the gradual motion

of the earth’s eccentric dipole from south of the equator to

north of the equator after about 1860 might imply a surface
motion of the earth’s central core about an axis in the equatorial
plane. From various dynamic checks based on the westward

drift it now seems likely that the core can move relative to the

mantle. When account is taken of an error in the previous
estimates of the gyroscopic shift of the North Pole due to sup-

posed transverse motion of the core, the rotation appears to be

about 1500 times greater than that actually observed from
astronomical observations.

5. The problem of tracing the history of the earth’s magnetic
field at remote geologic times continues to increase in com-

plexity. The Department has been cooperating with the U. S.

Geological Survey in selecting sites and in some of the sampling.
It has been found (31b) that magnetostriction can be a major
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factor in interpreting measurements of residual magnetism of

rock samples. Inasmuch as many rocks acquire magnetization
while under direct stress and are relatively stress—free when
their magnetizations are measured, these results are offered as

support of an opinion that many conclusions that have been

offered on the basis of rock magnetism data, relating to polar
wandering, continental drift, secular variation and reversal of

the earth’s magnetic field, are subject to serious doubt.

Part E: Applied Physics Laboratory, The Johns Hopkins Uni-

versify
(Information supplied by R. E. Gibson.)

Methods of extrapolating and interpolating geomagnetic data
have been developed which require the use of a relatively small

amount of data (66).
The formulas that are used stem directly from the charac-

teristic that both the divergence and the curl of the magnetic
intensity are zero in the region external to sources of magnetism.

In extrapolation, derivatives in the vertical direction of the
field components are obtained in terms of the values of the

components on a small section of a spherical surface. A Taylor
series is formed with these derivatives and then used to continue,
either upward or downward, the respective components. The

ratio of successive terms of the series approaches a theoretical
limit which is applied in the determination of the number of
terms required in the series.

In order to effect a magnetic interpolation that satisfies

rigorous conditions of potential theory, expressions were derived
which incorporated the conditions into an interpolation formula.
The resultant relationships consisting of a power series modified

by auxiliary equations connect surface variations of different

magnetic elements. Isomagnetic maps drawn from data com-

puted with these formulas are mutually consistent.

In progress are electromagnetic studies treating the charac—
teristics of extraterrestrial sources of magnetic fields that may
modify the geomagnetic field of internal origin.

Part F: U. S. Air Force Cambridge Research Center

The Air Force has a natural interest in the time variations of
the earth’s magnetic field because of their relation to commu-

nications conditions and navigation. To better define these re1a~

tionships, the Geophysics Research Directorate sponsors both
internal and contractual research in analytical instrumental,
and theoretical studies.

The interest in instrumentation during the report period was

centered first in a magnetograph designed to produce records
suitable for automatic reduction to numerical values. Following
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a suggestion by E. H. Vestine, E. J. Chernosky and W. A. Ruska

designed a magnetic variograph of a new type. This type will

give a variable-area photographic trace (on 70 mm film) of the

magnetic-field variations. The latest model incorporates a vario-

meter and camera in a single temperature-controlled housing
to give a semiportable unit. Features of the design provide for

an expanded range of five times the single trace width, simple
set up and alignment, and continuous recording at trace speeds
of up to eight times normal recording speeds. The faster record«

ing speed together with the greater resolution provided by the

film offers possibilities inherent in a rapid—run recorder.

\Vith an installation of these instruments at Godhavn, Green—

land, \Veston, Massachusetts, and Huancayo, Peru, Chernosky
expects to obtain new data on latitudinal changes in magnetic-
field variations near the 70° meridian and to obtain as well a

presently nonexistent frequency spectrum of magnetic variations

in the extreme low frequency range.
Contract research by E. O. Schonstedt is under way for the

development of a sensitive, miniaturized, single-component
(Heliflux) magnetometer suitable for use in rocket vehicles.

Other research to determine the feasibility of a variable-mu

magnetometer is being conducted by a group under F. J. Morris.

Some experimentation was undertaken by Cheruosky and

Norwood to devise a method and instrumentation for measuring
magnetic activity directly with the end—production of appropriate
numerical indices of the activity. Efforts have been suspended
pending acquisition of a suitable field site for further experi-
mentation.

In a continued effort to forlnulate a simple and descriptive
measurement and characterization of magnetic activity, Cher—

nosky is studying methods of analysis of existing observatory
hourly—value data. These analyses are directed toward ascertain-

ing an equivalent frequency spectrum of the magnetic variations

for existing magnetic data. One objective, but simply obtained,
measure of magnetic activity is based upon differences of the

hourly values. This measure appears to be a desirable alternate

to the indirectly obtained amplitude or “A” figure cum‘ently of

international interest and application.
Instrumentation has been designed and is now under con-

struction for a chain of five stations which will make continuous

three—component recordings of the subaudio geomagnetic fluctua—
tions during the IGY. The stations will be at Thule, Greenland;

College, Alaska; Boston, Massachusetts; Denver, Colorado; and

in Puerto Rico. This program is largely supported by a National

Science Foundation-IGY grant and a major portion of the work

is being done by the University of Denver.

In studies of subaudio geomagnetic fluctuations, E. Maple has

confirmed that these fluctuations precede large magnetic dis-
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turbances. In the auroral zone where this sequence has been

noted, the fluctuations are quite detectable and have received

most attention in the frequency range 1 to 50 cycles per second.

Investigation and evaluation of this phenomenon in relation to

magnetic storms and associated disturbances are being con—

tinued. Maple is continuing with the analysis of data on the

geomagnetic fluctuations in the frequency range from 0.01 to

15,000 cycles per second. Preliminary measurements in the 1 to

50 cps group have been made at College, Alaska.

An evaluation of the orientation and eccentricity of the outer

magnetic field as evidenced by cosmic ray particles was at—

tempted on Project Tan Glove. This was a cooperative Air Force~

University of Chicago undertaking, under the leadership of

Ludwig Katz and J. A. Simpson. The method used was to fly a

neutron pile (a device which is sensitive to cosmic rays due to

low—energy primary particles) hack and forth across the equator
at a number of different longitudes around the world. By an

analysis of the pile counting rate, the geographical position of

the minimum of each north—south flight will be used to define

the cosmic-ray equator. The eccentricity of the related dipole
field is determined by the comparison of the counting rates at

different points on this equator.
Studies at the University of Toronto by Jacobs, Obayashi, and

others, sponsored by the Air Force, included studies of trends

and changes in the magnetic elements, the position of the north

magnetic pole at altitude, the nature of sudden commencements

and their associated current systems, and theories of magnetic
storms.

Other studies are reflected in bibliographic entries (10, 18, 37).

Part G: U. S. Navy Hydrographic Office
In accordance with agreements reached by the States Members

of the International Hydrographic Bureau, world isomagnetic
charts of all elements are published every ten years, epochs
1945.0, 1955.0, etc.; additionally, world isogonic (variation 0r

declination) charts are published at five—year intervals, epochs
1950.0, 1955.0, 1960.0, etc.

A new series of world charts portraying isoniagnetic lines as

of 1 January 1955 was compiled and published (60). XVorld

coverage for the elements declination (variation of the compass),
inclination (dip), horizontal intensity, vertical intensity, and

total intensity, was attained by utilizing polar azimuthal equi—
distant charts for the Arctic and Antarctic and a world Mercator
for intermediate latitudes. Each chart, in addition to displaying
the isomagnetic lines, is overprinted with current isoporic
(annual change) curves. Additionally, an isogriv (grid variation)
chart of the north polar region, portraying the direction of

magnetic north relative to a selected rectangular grid, was also



224 PART III. — NATIONAL REPORTS

published to facilitate grid navigation in the Arctic. lsomagnetic
lines were derived from all available magnetic observations

made since 1899. The data were accumulated and lines con-

structed by the Coast and Geodetic Survey in collaboration with

the U. S. Navy Hydrographic Office.

Part H: U. S. Naval Ordnance Laboratory
(Submitted by J. \V. Wilcox.)

Reduction of audio—frequency geomagnetic field fluctuation

data (beyond that reported in 1954) further substantiated the

idea that thunderstorm activity is the primary source of such

fluctuations. Measurements in the 40—16000 cps frequency range,
made chiefly at Ft. Barrow (Alaska), Panama City (Florida),
and \Vhite Oak (Maryland) revealed the following general
characteristics:

(1) Fluctuation amplitudes inversely proportional to about

the 3/2 power of frequency between 100 and 1000 cps.

(2) Fluctuation spectra approximately flat above 1000 cps.

(3) Decreasing amplitude with increasing latitude throughout
the audio frequency range. Vertical component decreases most

rapidly.

(4) Latitude effect in reasonable agreement with theoretical

computations based on broad assumptions.

('5) Good spectral linkage with reported values of VLF radio

muse.

(6) Poor spectral linkage with fluctuations at 1 cps.

(7) At single stations, fluctuations at various frequencies tend

to show same variations in time.

(8) No evident correlation between fluctuation intensity and

the geomagnetic K index.

(9) Moderately good agreement between directional pattern
of fluctuations and geographical distribution of thunderstorm

activity.

(10) Good correlation between signal levels at two stations

300 miles apart and between two stations 1000 miles apart during
Spring but not during Autumn.

The chief inconsistency lies in the fact that observed seasonal

variations of fluctuation intensities fail to show a pattern re-

sembling that of thunderstorm activity. There are also a few

apparent discrepancies as compared with the results of other

studies, although agreement is generally good.
This project has been terminated at the Naval Ordnance
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Laboratory. Comprehensive results are contained in a report
(64) by \Vilcox and Maple.

Subaudio-frequency geomagnetic fluctuations also were studied
at NOL. Recordings of fluctuations in the d.c.—to—SO-cps region
were taken at \Vhite Oak (Maryland) and Point Barrow

(Alaska); and some Tucson (Arizona) magnetograms were

examined. 011 the basis of rather limited data, E. Maple pro—
posed that oscillatory “micropulsations” in the frequency region
0.1 to 1 cps originate in the F region, while those in the 0.01 to

0.1 cps region originate in the E region (nomnal and sporadic).
Still lower oscillations (below 0.01 cps), including “giant micro-

pulsations” observed in the auroral zone, do not seem to con—

form to his scheme. This was reported to the American Geo—

physical Union. Mr. Maple has made additional reports con—

cerning these data since his separation from NOL.

Three specialized instruments were developed for use in the

foregoing geomagnetic fluctuation studies:

(1) A very—low—frequency recording and analysing instrument

employing an FM system of tape recording for signals from
d.c. to 15 cps. It is designed to amplify and record signals of
the order of a microvolt, representing the output of a magnetic
pickup coil. Tape is subsequently played back at 30 or 60 times
the original recording speed, permitting frequency analysis in
the range 0016 cps to 4.2 cps through specially developed band-

pass filters. This instrument is described fully in a report by
Austin (6).

(2) An audio—frequency “stochastimeter” modified from an

instrument developed by Sullivan and Wells at the University
of Florida. The instrument is designed to measure three quan-
tities: probability (or percentage of time) that signal amplitude
exceeds a given reference level, average number of pulses per
second having amplitudes exceeding the reference level, and
the average value of the noise envelope. These three instrument

outputs were recorded graphically. Only a small number of

signal recordings was processed by the stochastimeter prior to

termination of the project, and no formal report describing the
instrument has been prepared.

(3) An “intermediate”—frequency recording system for field

recording of geomagnetic fluctuations in the frequency range
5 to 50 cps. Sharp rejection above 50 cps was necessary to

eliminate power signals at 60 cps and harmonics thereof. A

special pickup coil was designed for which sinusoidal fluxes of
constant amplitude in the frequency range of interest produced
a uniform output to a magnetic recorder. Fluctuations were

recorded at a speed of 14 in./sec. and played back for analysis
60 times faster through band—pass filters. This instrument was
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developed by R. L. Knodle of NOL and has not been reported
previously.

Part I: U. S. Naval Research Laboratory

In 1955, the Naval Research Laboratory contracted with Varian

Associates for development of a proton-precessional magneto-
meter to be used in rocket exploration of the geomagnetic field.

On July 5, 1956, the first rocket unit was successfully flown in

an Aerobee rocket to an altitude of 163 km at \Vhite Sands

Proving Ground, New Mexico. Measurements were taken twice

per second throughout the flight. A second magnetometer flight
was attempted at Churchill, Manitoba, in November 1956. Since

the rocket failed in the launching tower, no airborne measure-

ments were obtained. Proton—precessional magnetometers will

be flown in five Aerobee—Hi rockets at Churchill during the

winter 1957-1958. The objectives in the rocket measurements

are:

(1) to locate and determine the distribution of ionospheric
electric currents;

(2) to measure the intensity of the earth’s main field accu—

rately as a function of altitude;

(3) to correlate the magnetic field observations with atmo»

spheric and solar phenomena.

The Group III satellite experiment of Project VANGUARD

is a Naval Research Laboratory experiment in which highly
accurate magnetic field measurements are to be taken both in

the satellite and on the ground at the tracking—receiving stations.

The development and construction of an exceptionally light—
weight satellite proton precessional magnetometer is being car—

ried out at Varian Associates under contract to NRL. For the

ground—station magnetometer, NRL is developing and construct-

ing a proton instrument to measure declination and inclination

as well as the absolute total scalar field. The angle measurements

are accomplished by adding homogeneous bias fields to the

earth’s field. Accuracies are 0.5 gamma in total field and 0.5

minute in declination and inclination. The objectives in the

satellite measurements are:

(1) To determine the existence or nonexistence of extra-

terrestrial currents and, if existent, measure their con-

tributions to magnetic storm disturbances as a function

of latitude and time;

(2) to study ionospheric currents over a wide range of lati—

tudes but with special emphasis on equatorial regions; and

(3) to improve our knowledge of the earth’s main field by
absolute measurements over a wide range of latitudes

and altitudes.
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The Naval Research Laboratory has developed a simple
electron—beam component magnetometer. This instrument is used

extensively by NRL to measure rocket aspect. In the Churchill
rocket flights, the rapid a—o response of the instrument will be

used to detect magnetic pulsations and the fine structure of

ionospheric currents.

A magnetometer based on electron paramagnetic resonance

is being developed at NRL. Similar in principle to the proton
precessional magnetometer, this instrument will also measure

the absolute total scalar magnetic field.

Part J: University of Maryland

An effort has been made to develop a model of magnetic
storms which takes account of the fact that the region around

the earth is not a vacuum but instead a very good electrical

conductor. A magnetohydrodynamic model of magnetic storms

has therefore been worked out which accounts for the first time

for the reverse sudden commencement and attempts to give a

theory of the sudden commencement (55b). Separately, a theory
of the ring current has been worked out which leads to a stable

ring current and allows for the first time a calculation of the

spatial distribution of the ring current around the earth. Its

connection with the aurora has been investigated and some

crucial experiments have been planned for the Geophysical
Year.

Chapter III

MAGNETIC AIRBORNE SURVEYS

by

\VILLIAM J. DEMPSEY

Part A: U. S. Geological Survey
A new magnetometer, the nuclear precession magnetometer,

suitable for station, airborne, and ground magnetic surveys, has
been developed and placed in use in the triennium. Commercial

companies have continued making exploration aeromagnetic
surveys in the United States and its possessions, and abroad. The

Federal Government has conducted airborne magnetometer sur-

veys for mapping purposes and as geophysical surveys in con-

junction with geologic studies.

The nuclear precession magnetometer, which was developed
by Varian Associates, measures the precession rate of the nuclear

magnetic spin in adjusting from an impressed field to the earth’s

magnetic field. This frequency measurement is dependent on the

gyromagnetic ratio of the nucleus and on the earth’s field. Now,
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the gyromagnetic ratio of the hydrogen nucleus has been mea-

sured to an absolute value of 1 part in 40,000, and with frequency
measurements easily accurate to 1 part in 1,000,000, it is possible
to achieve absolute accuracies in the measurement of the earth’s

magnetic field of the order of one gamma. This equipment theo-

retically should be driftless and suitable for use as an airborne

magnetic detector, for ground smyeys, and for station obser-

vatory use. Hycon Aerial Surveys is using this instrument in con-

ducting contract exploration airborne magnetic surveys. Instru—

ments of this type will also he used by Government agencies in

conjunction with mapping surveys, as a check of the absolute

total field measured by the vector airborne magnetometer 2A.

Commercial companies such as Fairchild, Aero Service Cor—

poration, and Gulf Research and Development Company con-

tinue to use the self-orienting flux—gate magnetometer for total

intensity. Basic flying techniques and data-reduction procedures
remain unchanged. Extremes in transient fluctuation (magnetic
storms) continue to plague commercial operators as well as

others. A magnetic-storm monitor has been developed by Gulf,
and simultaneous tests of diurnal variation at three stations 200

miles apart have been made in Canada. Storm monitoring pro—
vides the magnetometer operator with information concerning
the severity of the disturbance, but does not provide correction

information.

Commercial companies have experimented with the use of

smaller, slower aircraft, and routine flights as low as 300 feet

above the ground have been made. The excessive costs of provid-
ing pilot guides and of data compilation militate against lower—

level flights. Approximately 150,000 traverse miles of explora-
tion surveys were made in the United States by commercial com—

panies during the period.
The Hydrographie Office and the Naval Ordnance Laboratory

of the U. S. Navy, the Coast and Geodetic Survey, and the U. S.

Air Force are all continuing to participate in making and analys—
ing the results of airborne magnetometer surveys using the

vector airborne magnetometer 2A as described by Schonstedt

and Irons (53). Sensitivities of this equipment are as described,
but improvements have been made in compensation of the air-

craft.

The U. S. Geological Survey continues to operate the modified

AN/ASQ—BA magnetic airborne detector, a self orienting flux-gate
magnetometer. Approximately 250,000 traverse miles were flown

since the 1954 report. About half of these surveys were flown as

combined airborne radioactivity and aeromagnetie surveys.

Conclusion

Except for the introduction of the nuclear precession magne—
tometer, there has been little change in the technique of aerial
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magnetometer surveys. Results of surveys with the nuclear pre-

cession magnetometer have not been published, and comparions
between surveys made with this equipment and with the flux-

gate magnetometer have not been made. There is a continuing
need for both exploration magnetometer surveys and mapping
surveys, and it is likely that the present level of activity will be

continued.

Part B: U. S. Air Force Cambridge Research Center

One of the problems under investigation by the Geophysics
Research Directorate is the study of the permanent geomagnetic
field and its secular variation. To carry out such a program, it is

necessary to examine accurate, detailed, and coordinated obser-

vations near the earth. A basic requirement, therefore, is to

supplement existing magnetic data; and this has been accom-

plished by the technique of aerial magnetic surveys.

The Instrument

The NOL Vector Airborne Magnetometer is an instrument

which utilizes the saturable inductor principle. It measures from

the aircraft: (1) the earth’s total magnetic field intensity, (2)
two angles which establish the direction of the earth’s field with

respect to a suspended orienting mechanism, and (3) an angle
that specifies the attitude of the mechanism azimuthally with

respect to a celestial body. With the additional knowledge of

Greenwich Mean Time, the latitude and longitude of the aircraft,
and astronomical information, the total vector of the earth’s

field can be computed.

Installation

Under ideal conditions, the magnetometer is installed in an

aircraft well suited for geophysical exploration. In our case,

however, an EB—29 was assigned to the project. The magneto—
meter console, recording equipment and associated components
were installed in the rear pressurized compartment. The detector

hood was installed at a point approximately 7 feet aft of the rear

pressurized compartment in an unpressurized section of the

aircraft.

In order to relate the measured magnetic heading to true

north and obtain the declination, a Kollsman periscopic sextant

was used to increase relative bearing. This has previously been

modified with a synchro—transmitter attachment so that it would

record continuously on an EA recorder.

Modification and Compensation

Unfortunately, when the magnetometer was installed in the

aircraft, in addition to measuring the geomagnetic field, spurious
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indications were recorded by the instrument. In general these
indications were produced by four sources: (1) the permanent
and (2) the induced magnetic fields which arise from the ferro—

magnetic members of the aircraft; (3) magnetic fields set up by
the eddy—currents generated in the conducting sheets and struc-

tures of the aircraft by its manoeuvers; and (4) the magnetic
field produced by the d—c circuits.

It was found necessary to clear the aircraft of the many
sources of ferromagnetic disturbance. One of the most bother—

some, since it was continually changing in flight, was the field

produced by the standard Air Force control cables. To eliminate
this disturbance all the control cables from the front bomb bay
to the rear of the craft were replaced with a nonmagnetic type.
In the unpressurized section of the aircraft, screws, clamps,
latches (i. e. all hardware made of magnetic material) were

replaced by nonmagnetic counterparts. In the rear pressurized
compartment, seat belts, parachutes, oxygen hoses, etc., were

similarly replaced.
Another major consideration was to remove the field generated

by the d—c circuits of the aircraft. These effects appeared as

permanent magnetism at the detector head. However, much of
the current flow was at. irregular intervals and in varying
amounts. The simplest method of eliminating this disturbance
was by twin-leading the majority of electrical units. Tests re—

vealed that the total effect of the electrical disturbance was

reduced to less than 6 gammas.
The problem of eliminating the field at the detector head

produced by eddy»currents was considered to be negligible.
Survey flights justified this supposition.

\Vhen the compensation was completed, it was possible to

measure the total geomagnetic intensity to i 10 gammas and
declination and inclination to i 15 minutes of are (41).

Aeromagnetic Survey
\Vith the aircraft compensated, an aeromagnetic survey was

conducted over a portion of the Air Force Missile Test Range.
In order to know the position of the aircraft accurately, Hiran
was employed. The survey area was a square 100 miles on an

edge, at three altitudes: 10,600 ft., 15,600 ft., and 29,600 ft.
Values of the total magnetic intensity, F, the inclination, I,

and the declination, D, were obtained for discrete points along
the flight lines in two sections of the area, each section being
50 miles wide by 100 miles long; the first section having a grid
spacing of 10 miles, the second having a grid spacing of 5 miles.

The repeatability and overall accuracy of the measurements
were checked for the first section by flying reciprocal headings
and by testing the differences at each point of intersection of
the N-S and EJV lilies. The standard deviation from the mean
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was 10. It can be stated conservatively that the magnetic data
obtained in the survey, because of the aircraft compensation
and the navigation system employed, are by an order of magni-
tude more accurate than heretofore achieved.

Presentation of Data

Once the magnetic data were collected at many discrete points,
the next job was to portray the underlying continuous distribu—
tion in the form of isomagnetic charts.

The method employed in preparing charts was as follows:
The total magnetic—intensity vector field of the earth satisfies
two pertinent conditions: (1) the radial component of the curl
vanishes and (2) the square of the magnitude of the vector is

equal to the sum of the squares of the spherical components.
In a given area, each element of the vector was expanded

about a point in a suitable polynomial. The conditions were

used to yield relations among the polynomial coefficients. The

independent set of coefficients were then determined by the
method of least squares (28).

In summary, this effort has produced two contributions:

(1) A technique for accurate aeromagnetic survey

(AF to i 10y, AI and AD to i 15’)

(2) The construction of mutually consistent magnetic charts.

Part C: U. S. Navy Hydrographic Office
The major program in geomagnetism sponsored by the U. S.

Navy Hydrographic Office included the conduct of airborne

geomagnetic surveys of ocean areas (56) and the publication of
world isomagnetic charts (see Chapt. II).

The airborne geomagnetic survey of ocean areas, which got
underway in 1953, continued. The purpose of this program,
known as project MAGNET, is to conduct systematic geomag-
netic surveys of all major ocean areas of the world and resurveys
of areas as required to maintain currency of data.

The initial survey aircraft, a converted Navy P2V patrol
plane, was retired from survey use and an R5D, four—engine
transport plane (Commercial designation DC—4), providing addi-
tional space and range was modified and equipped and is

currently in operational survey use. Improved compensation
techniques have resulted in virtual elimination of effects of air-
craft magnetism and navigational accuracy has been further

improved through the use of doppler radar which provides for

highly—accurate and continuous display of DR information to

supplement celestial, loran, radar, and other fixes. An addi-
tional aircraft has been assigned to augment the BSD operations
and planning for its conversion is undenvay. It is estimated that
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the second survey aircraft will become operational about mid—

1958.

The NOL vector airborne magnetometer, type 2A, which

measures the direction and intensity of the earth’s magnetic
field, continues to be employed (53). Accuracy of the results has

been increased somewhat through use of improved calibration

and standardization equipment and techniques. Incorporation of

automatic leveling in the periscopic sextant has resulted in im—

proved efficiency and accuracy of celestial (azimuth) observa—

tions for the determination of declination (D). An automatic

star tracker has been obtained and specifications for its modi-

fication to record necessary azimuth data, thus allowing essen—

tially continuous recording of declination, have been prepared.
Specifications for a nuclear precession airbome magnetometer
were prepared and procurement is underway. This instrument

will facilitate the in—the—field standardization of the VAM inten—

sity circuit and will eventually serve as the primaiy instrument

for recording absolute values of total magnetic field intensity.
The survey of the first major ocean area, the North Atlantic

from the Arctic Circle to the equator including the Caribbean

Sea, has been completed. The survey plan consisted of a series

of parallel tracks, extending generally east—west and spaced
approximately 200 nautical miles apart. A number of survey
tracks in the North and South Pacific Oceans have also been

completed. These tracks were flown in conjunction with a

planned survey of Antarctic. The Antarctic flights were, how—

ever, postponed until Operation DEEP FREEZE 111 due to opera-

tional difficulties at the McMurdo air facility. It is now planned
that the Antarctic work will be undertaken during January and

February 1958. All survey flights are made at approximately
10,000 foot level. The next major survey area will be the North

Pacific Ocean.

The computation and abstracting of all airborne magnetic
survey data have been programmed for processing by IBM and

Datatron electronic computing machines. Airborne observations,

providing data on all magnetic elements, are being processed as

required for use in the preparation of navigation and world

isomagnetic charts (see Chap. II).

Chapter IV

ATMOSPHERIC ELECTRICITY

Though it has not been feasible to compile a summary of

advances in this field, the bibliography discloses considerable

activity. For work in the borderline discipline of whistling
atmospherics, see Chapters V and VIII.
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Chapter V

IONOSPHERIC RESEARCH

This chapter summarizes work in this field by means of

excerpts chosen from the 1957 report to the International Scien-

tific Radio Union (URSI) that was prepared by USA Commission

3 of that body. For fuller documentation and further details the

original report may be consulted.

Part A: U. S. Air Force Cambridge Research Center

Under direction of the Ionospheric Physics Laboratory of the

Geophysics Research Directorate, the installation of an airborne

ionospheric recorder has been supplemented by devices able to

record the amplitude of the ionospheric reflections. A magneto—
meter, also, has been installed for the purpose of monitoring the

geomagnetic total field strength. The results of several arctic

flights show how the mobility of the airborne equipment can

be used to track large—scale irregularities and reveal some part
of their important role in arctic radio communication (101).

A new method of measuring ionospheric drifts has been

developed using the airborne equipment while the aircraft is

flying on a circle.

The effects of air tides on the ionosphere has been the subject
of theoretical and experimental investigations. The dynamo
currents in the ionosphere have been computed using spherical
harmonics and the concept of balance of power. The results

compare favourably with the Bartels Sq current system and show

an amplification factor of 100 for the wind at the level of the

ionosphere.
Experimental data from ionospheric records taken at stations

around the equator and with the airborne equipment confirm

the theoretical concept and illustrate some of the details.

Rocket experiments have been carried out to determine the

electron density from pulse delay data. An exact method for

analysis was developed for use with high speed electronic com—

puters. Results on the E layer show a pronounced stratification

or lamination of the layer consisting of a number of horizontal

strata about 6 km apart in height, each stratum being made up
of irregular patches of ionization (133 a, b).

Part B: Cornell University

\Vork has been concerned with the scattering of radio waves

in the ionosphere produced by irregularities of electron density.
A guiding principle in this work has been the assumption that

the irregularities are due to atmospheric turbulence and that

the principles of fluid mechanics that have been developed to

describe turbulence in other situations are also applicable in
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the ionosphere. In practice, it has been assumed that the turbu-
lence is isotropic, since fluid mechanics is better developed for
this situation than for non-isotropic turbulence. It is not, how-

ever, known to what extent tu1bulence1n the ionosphele is non-

isot1opic. What we have done, theiefOle, is to use the theory of

isot1opic tulbulenee with a view to explaining the following
phenomena:

(1) 01dinary fading of ionospheric echoes.

(2) The phenomenon of spread F.

(3) Back—scattering from field-aligned ionization in the

F region.

(4) Scintillation of radio stars.

(5) Irregularly fading echoes from long—duration meteor trails.

((i) Back-scattering below the E region at 2 megacyeles per
second.

(7) Long—distance scatter transmission in the VHF band.

(8) Back~scattering in the VHF band from regions of auroral

activity.

Part C: Dartmouth College

High—frequency Studies

At the Thayer School of Engineering, the vertical—incidence

polarization studies described in an earlier report were con—

tinued through December 1955. The results of this experiment
are essentially the same as those outlined in 1954.

A11 LG—17 (Canadian Ma1c0ni Company) ionosphe1e 1"‘ec01de1

was placed111 ope1atio11111 1955. A sweep——f1equeney, oblique-path
experiment, in which the LG—17 was to be synchronized as to

timing and t1equency with a similar unit operated at Saskatoon,
Saskatchewan, was commenced in January 1956 but was dis—

continued shortly.
Inst1un1entation is now being developed for the opelation of

the sounder with two synchronized leeeixe15 placed 100 km away
in 01thogona1 directions t'rom the sounder T111ee ionograms will

be produced f1om the single sweep-frequency transmitter. This

will permit deteimination of the height and the velocity vector

of moving lcflecting patches. The experiment will first be

ope1ated at Hanove1 and then at Knob Lake, which is in the
auroral zone.

chistIers and VLF Emissions

In March 1955, simultaneous records of whistlers were made
at Hanover, NH, and \Vashington, D.C., in collaboration with
the Naval Research Laboratory (H. E. Dinger). It was found
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that the dispersion of a given whistler heard at both places is
the same.

In order to validate the Storey theory conclusively 0n the
basis of predicted time delays and dispersions in whistler echo
trains as received at geomagnetically conjugate points on the
earth, simultaneous recordings were made at Unalaska, Alaska,
and \Vellington, New Zealand, in 1955 during August and Sep—
tember. The observations in New Zealand were made by the
New Zealand Dominion Physical Laboratory (G. McK. Allcock).
Spectrographic analysis of the recordings revealed complete
agreement with Storey’s postulates.

It is not uncommon to have a single lightning flash produce
two or more separate whistlers having different dispersions.
Usually the multiple whistlers are closely spaced in arrival time.
Because the spacing within successive groups is constant during
a given period of activity, it is concluded that this is certainly
due to the existence of separate propagation paths.

In a record obtained at Unalaska on November 11, 1956, it
was found that the first two whistlers were unusually widely—
spaced multiples, and that the succeeding echoes could be ex—

plained by successive propagation over these two paths in
various sequential combinations. One of the original pair was

stronger than the other. Assuming that this path therefore had
the smaller attenuation, one would expect to find preference
exhibited for it in the echoes, and this was found to be the case.

After many failures, a completely successful observation was

made at Hanover, correlating the visual perception of lightning
with the aural perception of whistlers. Flashes were occurring
three or four minutes apart and each produced a strong Whistler
with echoes. There were no other significant sferics audible, and
no other whistlers.

Observations have been made in the Arctic near the 75th \Vest
meridian in 1956 and 1957. No whistlers have been heard above
65° geomagnetic North, but vlf emissions (dawn chorus) have
been heard up to the geomagnetic pole.

With the knowledge that vlf emissions and aurora are both
strongly correlated with magnetic disturbance, it is reasonable
to seek a direct correspondence between vlf emissions and
visible features of the aurora. This has now been found and is
under further study. The correlation is with the bright patches
which course rapidly 11p auroral rays.

At the suggestion of J. M. \Vatts of the National Bureau of
Standards, the “tweeks” on the routine three—hourly recordings
made at Hanover before and after the great solar flare of
February 23, 1056, have been analyzed. The result substantiates
the findings of others that the level of reflection of vlf signals
in the dark hemisphere dropped to 70 km.

A multichannel audio-frequency spectrum analyzer for the
rapid analysis of data has been developed. Records are produced
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on continuously moving 35 111111 photographic film on which the

image of a row of thirty—two small cathode ray tubes is focused.

IGY-thistlers

A meridional chain of 13 stations to observe the latitude de-

pendence of whistlers and vlf emissions has been set up. The

stations are located at:

Thule, Greenland.

Godhavn, Greenland (cooperating Danish station).
Frohisher Bay, N‘VT, Canada.

Knob Lake, Que., Canada.

Father Point, Que, Canada (or site nearby).
Hanover, NH.

Washington, D.C.

Bermuda.

Gainesville, Fla.

Huancayo, Peru.

Ushuaia, Tierra del Fuego, Argentina.
Port Lockroy, Antarctica (U. K. station on Palmer Peninsula).
Ellsworth, Antarctica (U. S. station on \Veddell Sea).

In addition, a station has been set up at Battle Creek, Mich.

The Canadian Defence Research Board is operating stations at

Ottawa and Halifax which are coordinated with these stations.

All but two of these stations are in routine operation or nearly so.

Special apparatus was developed for the IGY whistler stations.

It includes a local-time standard accurate to t 0.05 see. which

places time marks directly on the tape with the records. Two—

minute recordings are made hourly, commencing precisely at

35 minutes past the hour.

To provide guidance and insure standardization for all coun—

tries observing these phenomena during IGY, a manual was

prepared for the URSI—AGI Committee (126a).
An agreement has recently been reached insuring that all

participants in the coordinated \Vcstern Hemisphere program

will use a uniform reporting sheet for the daily log of aural

monitoring of tapes. This program includes eleven stations in

addition to those mentioned above. The other stations are in the

\Vestern part of North America and the conjugate area in the

South Pacific.

IGY — Other

All-sky cameras and visually recording magnetometers are

being installed at Hanover, NH, and Knob Lake, Que.
The Physics Department of Dartmouth is setting up automatic

ionospheric absorption apparatus at Hanover and Knob Lake,

using the galactic noise technique.
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Part D: New Yarlc University

1. Radio Scattering. As is well known, radio waves of appro—
priate frequency can be scattered by turbulence—induced re-

fractive—index fluctuations, which occur in different regions of
the atmosphere ranging from the lower troposphere t0 the upper
ionosphere. The model currently favoured to explain this “dielec—
tric noise” is the mixing action of atmospheric turbulence acting
in regions of refractive—index inhomogeneity, especially in gra-
dients of refractivity. According to this model the regions of
the atmosphere (in particular the ionosphere) that can support
scatter propagation are those that have a sufficiently high level
both of turbulent activity and of refractive-index inhomogeneity.
Other things being equal, this favours regions of the ionosphere
where the electron-density gradient is the steepest, a fact which

appears to be supported by experiment. The research at New
York University in radio—scattering theory has been largely con-

cerned with the turbulent—mixing theory and its consequences
for radio scattering.

2. The Inverse Propagation Problem. As a consequence of
research in the theory of differential equations it seems possible
to improve on existing methods of determining the index of
refraction in the ionosphere. Our method presupposes a know—

ledge of the phase of the reflected wave at various frequencies
at normal incidence. For nondispersive media we could alter-

natively use the reflection coefficient at a single frequency and
various angles of incidence. At the present time the method is
limited to isotropic media.

3. The Measurement of Virtual Height. A new definition of the
virtual height of a reflected wave train is recommended. This
definition is such that its accuracy increases as the width of the
incident pulse increases. Moreover it is theoretically possible to
obtain an estimate of the virtual height with as small an error

as desired no matter what the nature of the reflecting medium.

Part E: Pennsylvania State University
The work of this Laboratory is concerned with the following

factors:

1. Low Frequency Vertical—incidence Measurements. Several

years of data have been obtained involving the following
measurements on 75 kc/s: Equivalent height versus time, change
in phase path versus time, ionospheric absorption, and sky-wave
polarization.

2. Mathematical Studies. Various methods of solving the com—

plete wave equations have been devised from the viewpoint of

obtaining electron density height profiles in the lower E and D
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regions. The methods include simple graphical procedures as

well as schemes utilizing a rather large scale digital computer.

3. Ionosplieric Physics. Studies have been completed and others

are underway concerned with the physical and chemical con—

stitution of the lower ionosphere involved in region formation

in terms of the possible solar radiations effective in producing
the various lower ionospheric regions.

4. Ionosplzcric Properties. Experimental and/or theoretical

work related to certain ionospheric properties have been com—

pleted or are now underway as follows: Instrumentation is

essentially completed for the procurement of long wave 11’ -f

records over the range 50 kc to 800 kc. Initial measurements on

75 kc/s of phase path fluctuations utilize three spaced receivers,
and their interpretation in terms of ionospheric characteristics

is now underway. Short-wave vertical—incidence ionospheric
absorption measurements are being procured for the IGY. An

analysis of certain IGY h’—f data is being made for the IGY,

utilizing a digital computer to convert such data to electron—

density—height profiles with primary emphasis on the determina-

tion of temporal variations in these profiles. A rather extensive

theoretical and experimental study is being made of long—wave
sunrise effects and the nighttime E—layer. An experimental
program utilizing amplitude fluctuations at three spaced re—

ceivers on 75 kc is underway in a study of drifts, etc., in the

lower ionosphere.
‘5. Rocket Measurements. An experimental program is being

initiated to determine electron density versus height profiles in

the D and lower E regions of the ionosphere utilizing rocket

borne equipment.

Part F: Stanford Research Institute

Activities include research in meteor burst propagation
systems, arctic propagation and aurora.

Part G: Stanford University
1. Very Low Frequency Propagation, including the ”IVhistler"

Mode. An extension to high frequencies of Eckersley’s dispersion
law led to the discovery of a new phenomenon called the “nose”

whistler. This was first identified in recordings made at College,
Alaska, by the Geophysical Institute.

Identification of the “nose” effect is important because it

provides infomiation on the location of the path and the varia—

tion of ionization density along the path.
In cooperation with the NBS Boulder Laboratories, :1 study

has been made of the lightning impulses which produce whistlers.

It is found that they tend to be relatively lower in the audio-

frequency hand than non-whistler—producing impulses.
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A controlled whistler-mode experiment involving transmission
between Annapolis, Maryland, and Cape Horn, South America,
has been performed successfully. Pulses at 15.5 kc were trans—

mitted from station NSS and were received via both the ground—
ionosphere path and the whistler path. The results support the

Storey theory and provide new data on the characteristics of

whistler—mode signals.
VLF emissions, including hiss, dawn chorus, and other unusual

signals, have been explained in terms of a travelling—wave ampli—
fication theory developed jointly by Gallet and Helliwell. It is

hypothesized that the emissions are the result of selective tra-

velling—wave amplification of noise energy present in the inter—

planetary medium. Energy for the amplification process is

provided by streams of ionized particles which come from the
sun and follow the lines of force of the geomagnetic field. The
mechanism of amplification is similar to that of ordinary tra—

yelling-wave tubes except that the “slow wave” circuit (provided
by the helix of the tube) is the ambient ionization of the exo-

sphere in the presence of the earth’s magnetic field.

2. Fundamental Properties of Radio Reflections from Meteoric
Ionization Trails. The directional properties of radio reflections
from meteoric ion trails have been studied as a function of

frequency in a spaced-transmitter experiment.
The length distribution of meteoric ionization trails has been

investigated.
A theory has been developed which explains the fading of

long—enduring meteor trails in terms of “glints”, or specular
reflections from small portions of an initially-straight trail
distorted by the action of upper atmospheric winds. The theory
relates the aspect sensitivity, diversity effect, fading-speed
change, reflected-signal spectrum, rate distribution, delay to

start of fade, and “Slow fade” phenomena to the statistical

properties of the wind. The results confirm \Vhipple’s photo—
graphically found winds, and exclude the presence of smaller-
scale turbulence in appreciable amplitude.

Progress has been made in the theoretical prediction of the
initial size of meteoric ion trails. In general, the size is found
to be larger than previously assumed. This fact may account

for observations that back—scatter meteoric echoes at 100 Mc/s
are less numerous than would be predicted by a first-order
extension of the simple low-frequency theory.

3. The Rate and Radiant Distributions of Meteoric Ion Trails.
Studies of the rate of occurrence and the radiant distributions
of the smaller meteor trails have led to information of im—

portance both in the design of communication circuits utilizing
intermittent meteor reflections, and in the design of “ionospheric
forward scatter” circuits utilizing a continuous signal.
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4. Long-distance Radio Reflections from Auroral Ionization.

Echoes from ionization associated with auroral activity in the

auroral zone have been detected in the high—frequency band at

the relatively low geomagnetic latitude of Stanford, and have

been under study for some time.

5. Radio Reflections from Low—latitude Field-aligned Ioniza—

tion. It has been discovered that radio echoes in the high—
frequency band may be obtained from ionization aligned with

the earth’s magnetic field at low geomagnetic latitudes. One

class of echoes apparently occurs at E—region heights, and an-

other at F-region heights. The E—region variety appears to be

associated with the formation of Es ionization, and is seen at

low latitudes as well as at high. The F-region variety apparently
disappears as the sounding station is luoved southward from the

auroral zone. Neither of these effects is correlated with visible

aurora or magnetic disturbance, although the echoes display a

rapid fluctuation similar to that of radio echoes from auroral

ionization.

6. Studies of Sporadic E and of Tilts in the Ionosphere by the

Ground Back—scatter Technique. Ground back—scatter mirrored

in the ionosphere has been used at Stanford to study the drift

of individual clouds of sporadic E ionization. An extraordinarily
high percentage of these clouds are found to drift from east to

west, with an apparent speed of the same order of magnitude
as that characteristic of ionospheric winds.

It has been found possible to observe, with simple scatter—

sounding equipment, modes of ionospheric propagation which

involve two or more successive reflections from the F-region
without intermediate reflection from the ground. Ionospheric
tilts are required to launch such modes, and to ensure the even-

tual return of the energy to the ground. Tilt—supported trans—

mission is relatively strong, owing to focusing effects in the

ionosphere and to the reduction of losses at the ground and in

the D layer. The available evidence suggests that tilt—supported
transmission is present for an appreciable fraction of the time,

depending on ionospheric conditions and the location of the

transmission path.

Part H: U. S. National Bureau of Standards

A substantial effort at the Radio Propagation Physics Division,

particularly during the past year and one half, has gone into

preparations for the IGY, including preparation of manuals for

ionospheric vertical soundings, ionospheric scatter, and aurora

and airglow. A new ionosphere recorder, NBS Model C-4, was

designed and put into production. Four units were sent to the

Antarctic Continent. Personnel were trained for and sent to five

ionosphere stations in Antarctica, including the South Pole
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station. Preparations were made for additional ionosphere
stations in South America, a world data center to contain air-

glow and ionospheric physics data for the western hemisphere,
the organization necessary for issuing “alerts” and specifying
“special world intervals” by the IGY \Vorld Warning Agency,
an equatorial ionospheric forward-scatter experiment, an experi—
ment to measure sporadic E reflection coefficients at oblique
incidence in various parts of the world, and a Western Hemi-

sphere chain of airglow photometers.
Beginning in November 1955, solar-geophysical data formerly

included in the CRPL-F series “Ionospheric Data,” were pub-
lished separately as CRPL-F Part B entitled “Solar Geophysical
Data.” The scope was expanded and now includes regular
reports of daily solar indices (relative sunspot numbers and
2800 Me solar flux), solar centers of activity (calcium plage and

sunspot regions, and coronal line emission indices), solar flares
(optical observations, and ionospheric effects), solar radio noise
observations, geomagnetic activity indices, and radio propaga-
tion quality indices.

\Vork on the relationship between ionospheric disturbances
and solar phenomena included statistical studies of the relation-
ship of geomagnetic disturbances to the H“ filaments and to the

configurations of magnetic maps of the sun (117).
Theoretical studies of aerodynamical mechanisms producing

electronic density fluctuations showed that on certain reasonable

assumptions regarding the distribution of electron density and
turbulence in the E region, several of the characteristics of
sporadic E can be accounted for. A comprehensive theory of the
oscillations of the earth’s atmosphere was developed which took
account of input of thermal energy at all heights and frictional
losses. Applications to the dynamo theory of the diurnal geo-
magnetic variations were made.

The characteristics of the ionosphere at low frequencies, in—

cluding polarization, were studied using a pulse sounder sweep-
ing in frequency from 50 kc to 1100 kc. A11 improved sounder,
with a loop antenna having an area of approximately 111,000
square meters, was recently installed near Boulder, Colorado.

Studies of the arctic ionosphere included analysis of the tem-

poral and geographical distribution of ionospheric sounding
blackouts, a determination of the latitude distribution of auroral-
zone absorption using oblique—path field-strength measurements
across the auroral zone, and observations of relationships be-
tween aurora and sporadic—E echoes.

A comprehensive analysis of the world—wide occurrence of
sporadic E was carried out, primarily on the basis of vertical-
incidence data (fEs and h’Es) but including all available in-
formation.

Investigations of VHF ionospheric (“forward”) scatter were
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continued with emphasis on special experiments to elucidate

the physical mechanisms involved, the fading characteristics,
the heights at which the scattering takes place, polarization
changes and dependence upon frequency and scattering angle.

It was concluded that overlapping meteor echoes play the

dominant role during the night hours, while turbulent scatter

is dominant only during the six-to-eight-hour period centered

on noon. Routine recording over half of one complete sunspot

cycle suggests that the scattered power varies with long—term
sunspot activity. Successful transmissions over a 2270 km path
proved that practical communications can be achieved over

circuits up to about that length when elevated antennas are used.

Study of the radio noise emitted by the planet Jupiter at 18

and 20 Mc/s showed that Jupiter possesses an ionosphere with

a critical frequency of roughly 15 Mc/s which appears to change
with the sunspot cycle in much the same way as the ionosphere
of the earth. Statistical analysis of the occurrence of the noise

yielded a precisely determined period of rotation indicating that

the noises originate from a rigid core beneath the clouds.

Part I: U. S. Naval Research Laboratory

The Naval Research Laboratory work on ionospheric research

has taken advantage of high-altitude sounding rockets. Flights
have been made up to 263 km, mostly at \Vhite Sands, New

Mexico. Measurements have included electron—density profiles,
differention absorption, positive and negative ion composition,
neutral gas composition, air pressure and density, and the inten-

sity of various ultraviolet and soft x—ray bands. Electron density
profiles have also been compared with ground measurements.

Similar measurements will be made during the International

Geophysical Year, but emphasis will be placed on making the

measurements in the Arctic and during unusual solar or auroral

activity. The results of the recently completed pre—IGY program

are now being prepared for publication.

Part J: U. S. Navy Electronics Laboratory (San Diego)

Very low frequency and low frequency propagation research

at the U. S. Navy Electronics Laboratory has been concerned

primarily with a study of amplitude variations of transmitted

signals. During 1954 and 1955 NEL conducted a program of

airborne measurement of VLF field intensities out to about 7000

km from various U. S. Navy transmitters. The data were com—

pared with empirical VLF field intensity formulas and J. A.

Pierce’s formula was found to give the most accurate prediction.
A plot of signal amplitude as a function of distance indicated

an interference pattern out to 4000 km for daytime propagation
and out to 7000 km, the maximum distance at which observations
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were obtained, for nighttime propagation. The interference pat—
tern was analyzed using a ray model of propagation. From this

analysis, information was obtained concerning ionospheric re—

flection coefficients, height of ionospheric reflection, and phase
change on reflection of the wave front at the ionosphere.

\Vork concerning low frequency propagation includes the

analysis of a 135.6 kc signal recorded at sites about 1500 km

from the transmitter in the Alaskan area. From the analysis,
the ,,R,, component of the ionospheric reflection was obtained

for an oblique angle of incidence. The night—to—night variation
and mean variation throughout the nighttime period was ob-

tained. A several-week mean of the daytime reflection coefficient

was obtained.

Since the summer of 1955 the Stanford University Radio Pro-

pagation Laboratory has operated at Palo Alto, California, a

43.5 NC radio transmitter with output power of a few hundred
watts broadly directed toward San Diego by a 3-element Yagi
antenna. At the San Diego terminal of the GQU-km path, the

Navy Electronics Laboratory has monitored the RPL trans-

missions, using a similar 3-element Yagi antenna connected to

conventional receiving and recording equipment, for studying
forward scatter by meteor trails.

Part K: University of Alaska

Radio studies of the ionosphere were carried out at various

frequencies ranging from ultrahigh to very low.

The effect of the terrestrial ionosphere upon UHF and VHF

radio waves passing through it has been investigated using inter—

ferometer systems to study the signals from discrete radio

sources at frequencies of 223 Me and 456 Me. The irregular
variations in apparent intensity and in apparent source position,
associated with periods of radio star scintillation, have both been

investigated.
The backscatter of HF and VHF radio waves by aurora has

been studied at frequencies ranging from 12 Me to 200 Me. The

aspect sensitivity was investigated using rotating antennas at

12, 50, and 100 Me and showed that the radar echoes were most

readily obtained when the radio waves were travelling almost

perpendicularly to the magnetic field lines in the aurora. The

aspect sensitivity was least marked at the lowest frequency.
After allowing for the aspect sensitivity of the 100 Mc radar

echoes, good correlation was found between the physical posi-
tions of the visual and radar aurora, although the visual bright-
ness of the auroral form was no indication of the strength of

the radar echoes from it. The Doppler shift of auroral echoes
has also been studied.

High—latitude ionospheric absorption has been studied using
30 Me and 65 Me extra-terrestrial radio waves. Nighttime absorp-
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tion events correlate well with visual aurora, particularly with

“flaming” or “pulsating” auroral forms. The absorption corre-

lates well with periods of magnetic disturbance; for a given
degree of magnetic disturbance the absorption is considerably
greater during the daylight hours than during the dark hours.

In the field of HF propagation the Geophysical Institute has

continued its routine vertical-incidence soundings of the iono-

sphere under a contract with the National Bureau of Standards.
The occurrence and properties of the third magnetoionic com—

ponent on these soundings are under study.
An extensive experimental investigation of radio—wave pro—

pagation via the ionosphere in and near the auroral zone, which

started in June 1949, was terminated in March 1957. This in-

vestigation included oblique-incidence backscatter soundings at

12 Me, observations of the forward scattering of these pulses,
and continuous field-intensity measurements of c—w transmis—

sions at 4, 8, and 12 Mc over 1100 and 350 km path—lengths across

and along the auroral zone.

The pulse observations have shown that auroral ionization

will cause aspect—sensitive backseatter from E—layer heights.
In the field of VLF ionospheric propagation, observations of

whistlers and “dawn chorus” have been made since July 1955.

The Whistler recordings led to the discovery of the “nose whist-
lers.” The occurrence of “dawn chorus” has been studied with

regard to daily and seasonal variation.

Part L: University of Maryland
Much of the effort here has been devoted to making rocket

research cheaper and easier. In particular it should become

adaptable to university research and to routine investigations
of the ionosphere. For this purpose there have been developed
and fired three types of sounding rockets: (i) An aircraft-

launched 2.75-inch rocket whose cost is only $50 (exclusive of

aircraft); (ii) a simple ground—launched rocket costing approxi—
mately $200; and (iii) a more elaborate ground-launched rocket

capable of carrying a substantial payload, costing approximately
$2000. This latter rocket is being improved to enable it to reach

altitudes of over 300 km. Up to the present time the work has
been devoted to preparing instrumentation and ground-station
equipment, and the publications have been concerned primarily
with techniques rather than results.

Considerable work has been done to demonstrate the utility
of satellites for geophysical research, and a major review paper
has been published covering many of these geophysical applica-
tions. It appears that even a minimum satellite, carrying only
a few pounds of instrumentation, can give vely valuable data

which will help settle many crucial problems concerning not

only the ionospheric layers but also the earth’s interior and the

lower atmosphere, as well as the state of the outer ionosphere
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Part M: Other Institutions

The original report summarized in Parts A to L incorporated
extensive lists of published reports and presented papers reflect—

ing work of the twelve institutions mentioned and also of the

sixteen that follow: Collins Radio Company; Department of

Terrestrial Magnetism of the Carnegie Institution of Washington;
Harvard University; Lincoln Laboratory of the Massachusetts

Institute of Technology; Ramo-VVooldridge Corporation; Ray—
theon Manufacturing Company; A. D. Ring and Associates;

Smyth Research Associates; Syracuse University; U. S. Signal
Corps Engineering Laboratories; University of California at Los

Angeles; University of Michigan; University of Puerto Rico;

University of \Vashington; \Vittenburg College; and the Wright
Air Development Center.

Chapter VI

AURORAL AND NIGHT SKY STUDIES

Part A: General

(Prepared by C. W. Gartlein.)

Fewer papers appeared during the triennium just ended than

during the preceding one, owing largely to the intensive effort

devoted to planning the IGY program and to setting it in opera-
tion. The auroral group regrets the transfer of A. B. Meinel and
E. H. Vestine to other fields of research. The residence of Prof.

Sydney Chapman in Alaska and Colorado and his contact with

members of this group have been stimulating and helpful.
All the former observation programs by Cornell University,

the Geophysical Institute of the University of Alaska, the Geo-

physics Research Directorate of the Air Force Cambridge
Research Center and Yerkes Observatory have been continued.

The activity for the IGY has brought about such a vigorous
international exchange of ideas and contacts that it is not neces-

sary to outline the U. S. work in detail. The bibliography, though
it makes no claim to completeness, will suffice to indicate the

scope of the work. A short topical index to the bibliography is

given on page 248. The index includes references to some papers
that are given in other sections of the bibliography.

(NOTE: Parts B, C and D, not originally included in this

chapter, were transferred here from other chapters in the course

of editing the overall report. — REG.)

Part B: Geophysical Institute, University of Alaska

(Prepared by J. C. Cain.)

Several observational studies have been made of the aurora

borealis. Ashburn has taken photometric observations of the
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relative intensities of the 5577A and 3914A auroral lines (153C)
and of the specific intensities of the 5577A emission (153a). In

the latter study he showed that the specific intensities increase

With increasing zenith distance toward the magnetic north. In a

preliminary study of visual auroral observations for 1951—53

from five stations spread over Alaska, Elvey and others (169C)
have shown that there is a zone at geomagnetic latitude 68° for

which the incidence of auroras is independent of magnetic
activity. They also find that south of 67° the incidence of auroras

is markedly dependent upon magnetic activity.
One theoretical study has been made concerning the airglow.

Ashburn (153b) has used Chandrasekhar’s theory of radiative

transfer to calculate the effect of atmospheric scattering and

ground reflection upon the determination of height of the night
airglow when the extinction coefficient is 0.15. It is found that

atmospheric scattering is a significant factor, but that the

ground reflection is not important except for high albedo (snow
cover).

Several general reviews have been written concerning the

airglow and aurora. Elvey and Roach (169d) have discussed

the general phenomena and observations of the aurora and air-

glow. Elvey (16913) has considered some of the problems of

auroral morphology as investigated visually and by all—sky
cameras. Chapman has reviewed the occurrence of aurora in

Iniddle and low latitudes (163b) and outlined the achievements
and prospects in auroral and airglow research (163a).

Several theoretical studies have been made concerning the
mechanics of gases in the upper atmosphere. In a note on per—
sistent meteor trails, Chapman (163e) suggests that the lumi-

nosity of long-lasting (one hour or more) meteor trails may he

explained by a catalyst in the meteor, such as sodium, drawing
energy from an available atmospheric energy store. such as

dissociated oxygen, and converting it to light. A mathematical
discussion is given by Chapman (1630) concerning the mole—

cular diffusive rate of change of composition in the atmosphere.
A study was also made (163f) of the solar corona and its in~

fluence on the outer ionosphere of the earth. A mathematical

analysis has been made by Chapman (163d) of a monochroma—

tically ionized layer in a non—uniformly recombinant atmosphere.
The results for the model atmospheres considered are tentatively
discussed with reference to the E and D ionospheric regions.
The physics of fully ionized gases have been investigated theore—

tically by Chapman and Brittin. Chapman (163g) has derived

approximate formulas for the viscosity and thermal conductivity
of a completely ionized gas. Numerical illustrations are given
for ionized atomic hydrogen and for completely stripped atoms

of atomic number 20 and atomic weight 40. In a doctoral (lis-

sertation, Brittin has applied non—equilibrium statistical mecha-
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nics to a system of charged particles interacting via the electro—

magnetic field. An exact form for the hydromagnetic equations
is derived, and it is shown that these equations differ from

those that are customarily considered to be exact.

Part C: U. S. Air Force Cambridge Research Center

Prior to the shipment of a high-dispersion spectrograph to New

Zealand for auroral studies during IGY, attempts were being
made to obtain higher resolution in the infrared region of the

night—sky spectrum at middle and low latitudes. When the new

improved f/0.8 spectrograph now being constructed is completed,
new observations will be made to determine rotational tem—

perature given by highly resolved OH bands in the infrared.

Development of a high—aperture sequence camera designed to

take photographs at fraction—of—a—second exposures has been

completed. It will be utilized when the autumnal equinoctial
increase in aurora commences.

A photometer has been developed to measure the height distri-

bution of Hp in the aurora. This instrument is presently being
used at one of the Antarctic IGY stations.

Design and construction of equipment has been completed for

the study of the mechanisms of auroral scatter across the auroral

zone. This equipment is to be installed in the Alaskan area.

A very considerable amount of effort and time during the

past two years has been spent in planning the IGY auroral pro—

gram, particularly that phase involving the auroral patrol spectro-
graph. This spectrograph has been based on a joint study by this

laboratory and the University of Chicago. This laboratory also

has the responsibility for the entire Antarctic and Arctic auroral

program.

Part D: U. S. National Bureau of Standards

Observational work on the night airglow started at Fritz Peak,
near Boulder, Colorado, in January 1955, with the installation of

a photometer transferred from the Cactus Peak, California,
station. In October 1956 there was installed a second photometer,
having a birefringent filter for the elimination of background
radiation from astronomical sources. The large accumulation of

data is being measured with the help of an oscillogram reader

which puts the measurements on punched cards. Particular

emphasis is being placed on the synoptic study of the data for

a number of nights when simultaneous observations were made

at Fritz Peak and at Sacramento Peak, 500 Iniles to the south.

In preparation for the IGY, an observing station is being estab—

lished at Rapid City, South Dakota, which will be operated under

NBS supervision. Equipment made at Boulder has been installed



248 PART III. — NATIONAL REPORTS

at Camden, Australia, and a cooperative research program is in

progress.

Topical Inclem to Bibliography on Aurora and Airglow:
General: 35a, 163a, 169d, 171:), 179, 183a, 183d, 189, 190.

I. G. Y.: 1621', 163b, 171b, 1720, 174, 175, 186, 192b.

Instrumentation: 163b, 165, 167a, 167b, 1711), 1763, 177, 178b, 1780, 192b,
193a, 196.

Mathematics: 17j, 1630, 163d, 163g, 192d, 192e.

Motions: 157, 183b, 183e, 191, 197, 198.

Observation: 114, 1533, 156, 157, 1621', 163b, 168, 169a, 1691), 1690, 170d,
173, 180, 182, 183b, 183d, 191, 1923, 253.

Photometry: 153e, 177, 18721, 187b, 192b, 1920, 193e, 193d.

Radio reflection: 981), 158, 159, 172a, 172b, 188.

szea2ctra:241554, 162i, 162g, 162b, 162i, 162i, 170a, 1701), 170d, 1761), 178a,
a, .

Theory: 55b, 155a, 155b, 1550, 155d, 160, 161, 162a, 162b, 1620, 162d, 162e,

13?, 163e, 163i, 164,166a, 166b,1700, 181, 184, 185, 191, 193b, 194, 195,
, 253.

Chapter VII

COSMIC RAYS

by

S. F. S I N GE R

Physics Department, University of Maryland, College Park, Maryland

Cosmic rays are of concern in nuclear and meson physics, in

geophysics, and in astrophysics. The present review stresses

certain topics bearing on the two last-named fields, such as the

variations of cosmic—ray intensity in relation to electromagnetic
conditions near the Earth and to processes in the solar atmo—

sphere. Related matters to be considered will be the properties
of the primary cosmic radiation, its composition and energy
spectrum; the absence of low—energy primaries and its inter—

pretation; and the kinds of fluctuation of cosmic—ray intensity
that have been studied in the past three years. A general review

of these topics has been completed during the past year (238a).

Part A: Composition of Primary Radiation and its Energy
Spectrum

It is known that the cosmic rays consist of protons, alpha-
particles and heavier primaries, all the way up to iron. One
would like to know the exact percentage of the various charge
components as a function of the energy, or, in other words, the

energy spectra of the various components. In the lower-energy



USA 249

region one can use the geomagnetic field as a momentum

spectrometer. Therefore, by measuring the primary flux values
at various latitudes down to the equator, one can determine the
distribution in rigidity up to a magnetic rigidity of 1.5 X 1010

volts. At higher moments or energies, direct measurements of

the energy have to be made, and this is generally possible only
for heavy primaries which can be observed in photographic
plates and whose interactions there can be carefully studied.

The best known spectrum is that of the alpha particles. They
are easiest to measure and to interpret, since the difficulties of

atmospheric absorption and identification which exist for heavy
primaries do not affect them; also, they are not subject to the

problems of albedo (upward moving secondary radiation) which

beset measurements of the primary proton intensity. Measure—
ments of the alpha flux at the latitudes of Minnesota and \Vhite
Sands have been made by groups at Minnesota and at the Uni-

versity of Iowa (209, 218, 223, 225, 226). At the equator, the flux

value has been measured by the Naval Research Laboratory.
Taken together these determinations give an alpha spectrum
having an exponent of about 1.6 and of the form

N(>E) : 460 E5113 per MZ-sec—steradian;

here E. is the total energy per nucleon.

The lowest-energy portion of the alpha spectrum has been

investigated with high—altitude balloons flown in Canada by the

Minnesota group, yielding evidence for a peak at an energy of
around 300 Mev per nucleon, followed by a decline in the number
of particles at lower energies. This is interpreted as a low—

energy cutoff or a “knee” of the primary alpha particles (213).
The proton spectrum has been investigated both in high-

altitude balloons and with rockets, the main problem being the

elimination of the cosmic-ray albedo. Measurements have been
carried out at the University of Minnesota and also at Iowa.
An analysis of available data leads to a proton spectrum having
an exponent of 1.15 and 0f the form

N(>E) : 4000 EH” per MQ—sec-steradian.

This analysis depends crucially on the proton flux at the equator
and on our accurate knowledge of the albedo contribution at the

equator (209). It is hoped that this matter can be cleared up by
more direct experiments.

A number of advances have been made in our knowledge of
the heaxy primaries. It seems fairly certain now that Li, Be, and
B do exist in the primary radiation above the earth’s atmosphere,
i.e., are not completely due to fragmentation in the atmosphere
above the balloon (220). This leads to the conclusion that the
cosmic rays must have traversed a minimum density of 1 to 2

g/cm2 in the interstellar space so that the Li, Be, and B could be
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produced by fragmentation of heavier primaries. Depending on

the exact numerical values of the fragmentation probabilities,
it is conceivable that a large fraction, if not all, of the primary
protons and alphas are also the result of fragmentation (232). In

order to clear up this possibility, one needs better measurements

of fragmentation probabilities plus a measurement of the Li, Be,
and B flux above the atmosphere.

The energy spectra of the heavy primaries (244), the C, N, O, F,

group and for Z > 10 has been tackled mainly by the University
of Minnesota group, who have made balloon exposures of cosmic—

ray emulsions at various latitudes all the way down to the equa-
tor (207). Their present findings show a very steep spectrum,
2.0 for CNOF and 2.3 for the heaviest primaries. However, it

seems that the flux values at the equator are probably too low

so that the heavy spectra may be about as steep as the alpha
spectrum, namely an exponent of 1.5 to 16. Again, this situation

is not completely settled as of July 1957.

Part B: Geomagnetic Theory

\Vork on the motion of cosmic rays in the earth’s magnetic
field has been stimulated mainly by the observations of cosmic-

ray increases coupled with solar flares. These led to calculations

giving the impact points for cosmic-ray trajectories starting in

the vicinity of the sun. 'Work along these lines has been done by
Jory (219b) and List. University of Chicago, and experimentally
the problem has been tackled by Bennett, NRL, using a device

named the Stormertron. But, in addition, some classical problems
have been reexamined, e.g., the question of the penumbra at in—

termediate latitudes was explained by Schwartz. Jory has also

calculated the effects of a quadrupole component on the longi—
tude effect of cosmic rays. Additional stimulation to the work

has been offered by results derived from two sources: (i) an ap-

parent shift in the geomagnetic equator which was noted from

sea level traverses using a neutron counter (237c), and (ii) direct

measurement of the cutoff energy in photographic emulsions for

heavy primaries and a comparison with the cutoff energy calcu—

lated from geomagnetic theory. Both show that the geomagnetic
field is twisted or distorted at large distances from the earth

(237e). The cause has not been clearly established. It is possible,
however, that the larger—scale inhomogeneities of the field have

a greater influence on the cosmic-ray cutoff energies than has

hitherto been suspected. (See also Chapter II, Part F.)

Part C: Latitude Cutoff
Ncher has extended his work using high-altitude balloons at

high latitudes and established the fact that the cutoff appears

again after 1954 (230). (In 1954 the latitude cutoff had been



USA 251

reduced to a much lower energy, of the order of 150 Mev for

protons.) Simpson and Meyer have also found that the form of

the energy—spectrum changes as a function of the solar cycle,
particularly at the very lowest energies (228c). However, no

precise measurement of the latitude cutoff exists as a function

of time because of the difficulty of such measurements (210).
It is hoped that satellite observations may provide continuous
measurements of this type for the first time. The Minnesota

group has obtained evidence on the low—energy portion of the

alpha spectrum and of the heavy primary spectrum which indi—
cates that peaks exist at different rigidities (213). This result

is in contradiction with the measurements by Ellis et al. (210)
who have shown that the energy cutoff exists at the same rigidity
for all charges and could, therefore, be due to a screening by a

magnetic field.
The latitude cutoff can be explained on two bases: (i) screen-

ing by a magnetic field and (ii) in some other manner. Support—
ing the first possibility there has been the work of Ray (23Gb),
who considered the effects of a Stormcr ring current on cosmic-

ray orbits and showed that under certain conditions such a

latitude cutoff could be produced. Parker (234a) has considered
the effect of a turbulent magnetic screen existing in gas emitted

by the sun and bound to the earth by gravitational fields. Both
of these theories would give cutoffs at the same rigidity for all

components of the primaries. Singer (238b) on the other hand
has considered a different mechanism in which the limit is

given by absorption, and in which the cutoff would be at a

higher rigidity for primary alpha particles and heavier nuclei.

Part D: Investigations of a Secondary Variation and Time

Variations

Most of the time-variations of cosmic rays are deteced in the

secondary radiation, since at present the primary radiation

cannot be observed continuously. This state of affairs will change
after satellite observations become possible. In the meantime.
however, the neutron-counting technique. which has been utilized

especially by Simpson and his group, has made possible the
detection of time changes of the energy components of the

primary radiation. For the lowest~energy component, balloon

experiments are necessary (21%). Thanks to the I.G.Y. a large
increase will be possible in the number of observing stations,
providing a much better opportunity for observing time varia-

tions. Also, more refined observing techniques have become

possible, e. g., detectors with higher sensitivity, so that we may
look forward to a better understanding of some of the pheno—
mena after the I.G.Y. data have been collected and interpreted.
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Part E: Diurnal Variation

The diurnal variation of the secondary component measured

at sea level and on mountains by means of ionization chambers

and counters is quite small (0.3 70). Diurnal variation of the

neutron component is perhaps three times larger. No satisfactory
explanation has yet been offered to explain the phase and magni—
tude of the diurnal variation and its occurrence and disappear—
ance. It is hoped, however, that detectors with better statistics

will give direct information obviating reliance on the statistical

superposition of the data of many days or many stations. It is

clear that the diurnal variation must be due to an anisotropy
of the cosmic rays outside the earth’s atmosphere (221). The

diurnal-variation amplitude seems to show a 27<day recurrence.

There is also a 27-day recurrence in the total cosmic—ray inten-

sity, and this links the phenomenon quite definitely with corpus-
cular emission from the sun.

Part F: 27—Day Variation

There is some question whether the 27—day variation should

be regarded as an increase or a decrease of the intensity as

referred to a general norm. The first alternative is advanced by
Simpson (237c) but Brown (2041)) prefers the second.

Part G: Irregular Variations

Aside from the regular variations, some of them associated

with the solar cycle (212d), there are also certain occasional

variations of the cosmic radiation. Most prominent are the in—

creases which accompany some solar flares (214) and the de—

creases, lasting sometimes several days, which accompany some

magnetic storms.

Part H: Solar-Flare Increases

An outstanding increase in cosmic-ray intensity was observed

during the solar flare of February 23, 1956. It has been the

subject of a number of papers, all pointing out the time of in-

crease, the rapidity with which the intensity reached a value

several times higher than normal and the slow fall-off t0 the

previous value. The question of the spectrum of the additional

radiation has been discussed. An explanation has been sought
for the slow fall-off of the radiation, either in terms of a storage
in the interplanetary system by a turbulent, reflecting screen

located beyond the earth (228a), or in terms of a regular mag-
netic field which confines cosmic rays to a small region of the

interplanetary space.

Part I: Magnetic—Storm Decreases

Decreases of cosmic—ray intensity (205) coupled with magnetic
storms were first observed by Forbush on a world-wide basis.
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The cause of the Forbush decreases has occupied much space
in the literature of recent years. Morrison (229a) has proposed
a model in which a turbulent magnetic field, produced in inter-

planetary space, keeps cosmic rays from reaching their steady—
state intensity near the earth for a day or so. Parker (234a) has
shown that this turbulent cloud has to be geocentric in order to

act as an effective screen for cosmic rays. Singer (238b) on the
other hand, has considered that magnetic screening cannot ex-

plain the features of the Forbush decrease and that an actual

deceleration or loss of energy of cosmic rays must be invoked.
He has worked out a model of diffusive deceleration in inter-

planetary space based on ideas of hydromagnetic turbulence.
This brief summary does not pretend to be a complete account

of the work done in the United States during the triennium.

Only those topics have been discussed which are thought to be
of particular significance in connection with the cosmic-ray
research of the International Geophysical Year. It is to be

expected that the great increase in cosmic-ray observations

produced by the many additional stations that will be located

throughout the world, as well as the possibility of continuous
observations of the primary radiation with earth satellites, will
clear up many of the puzzling features connected with the

primary spectrum and the time variations of cosmic rays.
For a general discussion of the origins of cosmic rays in the

galaxy see reference 2290.

Chapter VIII

COSMIC-TERRESTRIAL RELATIONS

Concern with cosmic—terrestrial relations is implicit in many
of the activities discussed in earlier chapters of this report, but
it is appropriate to compile an additional list (part viii of the

Bibliography) of papers that deal specifically with this field,
and to note in particular the reports (277) of a special committee
of the American Geophysical Union. In 1956, a valuable sym-
posium on solar and terrestrial relationships was held at the
National Academy of Sciences (280). (Several papers in the

vigorous new field of radio astronomy are included in the biblio-

graphy.)
For convenient reference, there are listed here several seg—

ments of this report that deal at some length with cosmic—
terrestrial relations, as well as the reference numbers of some

pertinent papers:

Text

Chap. II: Parts B, F, I.

Chap. V: Parts C, G, H, I, J, K.

Chap. VI: Part B.

Chap. VII: Parts B, C, H, I.
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Bibliography
Parts i-iii: Items 3, 4, 8, 10, 17c, 17d, 17e, 17f, 18, 27, 35, 47, 50, 52,
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By R. E. GEBII:\RDT and D. G. KNAPP

This bibliography is built around the reference lists that

accompanied the several contributions comprising the fore—

going report, with considerable added material, the whole being
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those that appeared prior to mid-1954. Even within these limits,
complete coverage cannot be claimed, but many pertinent refer—

ences coming to our attention have been included even though
they are not cited in the text. The emphasis is on fundamental

aspects of the field and on broad applications rather than on

detailed field results or specialized engineering topics.

Parts i-iii Geomagzzellsm and General

1. Aarons, J., Low frequency electromagnetic radiation 109% cycles
per second, J. Geophys. Res, v. 61, No. 4, pp. 6477661, 1956.

2a. Agocs, W. B., and K. Isaacs, Tunis to Lisbon airborne magneto-
meter profile, Gcophys. Prosp., v. 1, pp. 10—23, 1956.

2b. Agoes, W. B., Line spacing effect and determination of optimum
spacing illustrated by Marniora, Ontario magnetic anomaly, Geo

physics, v.20, pp. 8717886, 1955.

2c. Agocs, W. B., .I. C. Rollins, and E. Bangs, Airborne magnetometer
profile from Portland, Oregon, to Albuquerque, New Mexico, Geo-

physics, V. 19, pp. 270»—280, 1954.

3. Ahmed, S. J., and W. E. Scott, Time relationship of small magnetic
disturbances in Arctic and Antarctic, J. Geophys. Res, v. 60, pp..

1477154, 1955.

4. Alfvén, H., Magnetic storms and aurorae, Univ. of Maryland, Inst.

of Fluid Dynamics and Appl. Math. Lecture Ser. 31, 1954.

a. Alldredge, L. R., F. Keller, Jr., and W. J. Dichtel, Magnetic Structure

03
Bikini Atoll, U. S. Geot. Surv. Prof. Pap. 260-L, pp. 529—535,

1. 54.

6. Austin, W. E., Very low frequency recording and analyzing instru-

ment, U. S. Naval Ordn. Lab., Navord Rep. 3615, 25 pp., 1954.



\)

8a.

81).

10a.

10b.

11.

13.

14.

15.

16a.

16b.

16c.

17a.

17f.

USA 255

Backus, G. 1:2,, and S. Chandrasekhar, On Cowling’s theorem on

the impossibility of self-maintained axisymmetric homogeneous
dynamos, Proc. Nat. Acad. Sci., v. 42, pp. 105—109, Washington,
1956.

Bartels, J., Solar influences on geomagnetism, Proc. Nat. Acad.

Sci., v. 43, pp. 75—81, 1957.

Bartels, J., A table of daily integers, 1902—1952, seasonal, solar,
lunar, and geomagnetic, Univ. of Alaska, Sci. Rep. No. 2, AF 19—

503, 121 pp., 1954.

Beiser, A., Variations in the geomagnetic dipole in the past 15,000
years, J. Geophys. Res, v. 62, pp. 235—239, 1957.

Bell, B., and H. Glazer, Geomagnetism and the emission»line corona,
J. Geophys. Res, v. 59, pp. 551—553, 1954, and v. 61, pp. 179—182,
1956.

Bell, B., and H. Glazer, Geomagnetism and the emission-line corona,
Smiths. Contr. Astrophys, v. 2, No. 5, 107 pp., 1957 (For summa-

ries see item 10a).

Bodle, R. B., Cheltenham three-hour-range indices K for October
1955 to September 1956, J. Geophys. Res, v. 61, pp. 132, 293, 563,
744, 1956.

Cahill, L. J., Jr., and J. A. Van Allen, High altitude measurements
of the earth’s magnetic field with a proton precession magneto-
meter, J. Geophys. Res, v. 61, pp. 547—558, 1956.

Cain, J. C., An analysis of the solar and lunisolar daily variations
of the geomagnetic field at Sitka, Alaska, 1902—1952, Univ. of
Alaska, Final Report, AF 19 (604)—503, 135 pp., 1957.

Campbell, C. D., and S. K. Runcorn, Magnetization of the Colum-
bia River basalts in Washington and northern Oregon, J. Geophys.
Res, v. 61, pp. 449—458, 1956.

Campbell, J. B., Cheltenham three-hour»rangc indiees K for Octo-
ber 1953 to September 1955, J. Geophys. Res, V. 59, pp. 132, 303,
428, 540, 1954, and v. 60, pp. 108, 225, 355, 528, 1955.

Chandrasekhar, S., Axisymmetric magnetic fields and fluid mo-

tions, Astrophys. J., v. 124, pp. 232—243, 1956.

Chandrasekhar, 8., Effect of internal motions on the decay of a

magnetic field in a fluid conductor, Astrophys. J., v. 124, pp. 244
—265, 1956.

Chandrasekhar, 5., On force-free magnetic fields, Proc. Nat. Acad.
Sci., v. 42, pp. 1—5, 1956.

Chapman, 5., Rockets and the magnetic exploration of the iono-
sphere, in Rocket exploration of the upper atmosphere (R. L. F.

11330)“!1
and M. J. Seaton, eds), London, Pergamon Press, pp. 292—

5, 954.

. Chapman, 8., Tides in the atmosphere, Sci. Amer., v. 190, pp. 36—
39, 1954.

Chapman, S., Notes on the theory of magnetic storms, Indian J.
Met. Geophys., v. 5, spl. 110., pp. 33—40, 1954.

Chapman, 5., The electrical conductivity of the ionosphere: a

renew, i'uovo Cimento, sup., v. 4, No. 4, pp. 1385—1412, 1956.

Chapman, 5., Survey of geomagnetic eclipse phenomena, in Solar
eclipses and the ionosphere, (W. J. G. Beynon and G. M. Brown,
eds), London, Pergamon Press, pp. 221—227, 1956.

Chapman, S., The morphology of geomagnetic storms and bays;
3 general review, 1'11 Vistas in astronomy (A. Beer, ed.), v. 2, Lon-
don, Pergamou Press, pp. 912—928, 1956.



17h.

21a.

211).

[a m

PART III. — NATIONAL REPORTS

Chapman, S., The lunar and solar daily variations of the horizontal

geomagnetic vector at Greenwich, 1848—1913, with an appendix
on the lunar daily variation of magnetic declination at Pavlovsk

and Sitka, Abhandl. Akad. Wiss. Gottingen, Sond. Nr. 3, 48 pp., 1957.

Chapman, 8., Note on the detailed exploration of the electric cur-

rent systems that produce the more locally differentiated geo-

magnetic variations, An. Int. Geophys. Year, v. 4, pp. 238—240,
1957.

Chapman, 3., and M. Sugiura, Geomagnetic time, Univ. of Alaska,
Sci. Rep. No. 2, AF 19 (604)—1048, 1956.

Chapman, 8., and M. Sugiura, Arc lengths along the lines of force
of a magnetic dipole, J. Geophys. Res., v. 61, p. 485, 1956.

. Chernosky, E. J., A relationship between the length and activity
of sunspot cycles, Pub. Astr. Soc. Pacific, v. 66, pp. 241—247, 1954.

Chernosky, E. J., Long-period variations in geomagnetic activity,
Trans. Amer. Geophys. Union, v. 36, pp. 591—595, 1955.

Chernosky, E. J., Relationship of the length of solar cycles to the
secular variation of activity, Pub. Astr. Soc. Pacific, v. 67, pp.

117—119, 1955.

Chernosky, E. J., E. Maple, and R M. Coon, Rapid geomagnetic
fluctuations at Tucson, Arizona, Trans. Amer. Geophys. Union,
v. 35, no.5, pp. 711—721, 1954.

Cox, Allan, Permanent magnetization of lower to middle Eocene

basalt flows from Oregon, Nature, v. 179, pp. 685—686, 1957.

Davis, L., Jr., Fluid self-excited dynamo, Phys. Rev., v. 102, pp. 939

—940, 1956.

Doell, R. R., Palaeomagnetic study of rocks from the Grand Canyon
of the Colorado River, Nature, V. 176, p. 1167, Dec. 17, 1955.

Doell, R. R., Remanent magnetization of the upper-Miocene ’blue’
sandstones of California, Trans. Amer. Geophys. Union, v. 37,
No. 2, pp. 156—167, 1956.

Dudley, J, D., Penetration of a time-dependent magnetic field

through a thin conducting layer of spherical shape. Salt Lake

City, University of Utah, Dept. of Pliys., Tech. Rep. No. 22, 29 pp.
+ 2 figs, mim. Oct. 1, 1956.

Dungcy, J. W., Electrodynamics of the outer atmosphere. Penn-

sylvania State University, Ionosphere Res. Lah., Sci. Rep. No. 69,
52 pp., mim. Sept. 15, 1954.

. Elsasser, W. M., Hydromagnetism: a review, Amer. J. Phys, v. 23,
pp. 590—608, 1955.

. Elsasser, W. M., Hydromagnetism: a review, Amer. J. Phys, v. 24,
pp. 85—110,1956.

Elsasser, \V. l\I., Hydromagnetic dynamo theory, Rev. Modern Phys,
v. 28, No. 2, pp. 135—163, 1956.

. Elsasser, W. M., Earth’s magnetism, Smithsonian Contr. Astrophys.,
v. 1, pp. 67—71, 1956.

. Elsasser, W. M., The terrestrial dynamo, Proc. Nat. Acad. Sci., v. 43,
pp. 14—24, 1957.

Elsasser, W. M., and H. Takeuchi, Nonuniform rotation of the earth
and geomagnetic drift, Trans. Amer. Geophys. Union, v. 36, No. 4,
pp.584—590, 1955.

Espersen, J., P. Andreasen, J. Egedal, and J. Olsen, Measurements
at sea of the vertical gradient of the main geomagnetic field during

51;: 615915161163 Expedition. J. Geophys. Res, v. 61, No. 4, pp. 593—



38.

39a.

39b.

39c.

USA 257

Fleming, J. A., International aspects of geomagnetism in India,
Indian J. Met. Geophys., V. 5, special geomagnetic number, pp. 41.

—50, 1954.

. Forbush, S. E., Variations in strength of wind system, in the
dynamo mechanism for the magnetic diurnal variation, deduced
from solarvflare effects at Huancayo, Peru, J. Geophys. Res, v. 61,
No. 1, pp. 93—105, 1956.

. Forbush, S. E., and E. H. Vestine, Daytime enhancement of size
of sudden commencements and initial phase of magnetic storms

at Huancayo. J. Geophys. Res., v. 60, No. 3, pp. 299—316, 1955.

Fougere, P., and J. F. McClay, Preparation of mutually consistent

magnetic charts, U. S. Air Force, Cambridge Res. Ctr., Geophysi-
cal Research Paper No. 55, 1957.

Gcbhardt, R. E., Fredericksburg Magnetic Observatory, Rev.
Cartogr., v. 4, pp. 63—64, 1955.

Gehhardt, R. E., Fredericksburg three-hour-range indices K for

1October
1956 to March 1957, J. Geophys. Res., v. 62, pp. 159, 319,

957.

Goldberg, P. A., Electromagnetic phenomena of natural origin in
the 1.0—150 c/s band, Nature, v. 177, pp. 1219—1220, 1956.

. Graham, J. W., Evidence of polar-shift since Triassic time, J. Geo-
phys. Res., v. 60, pp. 329—347, 1955.

. Graham, J. W., Paleomagnetism and magnetostriction, J. Geophys.
Res, v. 61, pp. 735—739, 1956.

Heppner, James P., Note on the occurrence of world-Wide S. S. C.’s
during the onset of negative bays at College, Alaska, J. Geophys.
Res., v. 60, pp. 29—32, 1955.

. Heppner, James P., Satellite geomagnetic measurements, in Scienti-
fic uses of earth satellites, (J. A. Van Allen, ed.) Univ. Mich. Press,
pp. 234—246, 1956.

Hessler, V. P., Earth currents, Univ. Alaska, final rep., AF (604)—
1089, pp. 51—65, 1956.

Holzer, R. E., and 0. E. Deal, Low audio-frequency electromagne-
tic signals of natural origin, Nature, v. 177, pp. 536—537, 1956.

. Hulburt, Edward 0., Magnetic storms, aurorae, ionosphere, and
zodiacal light, Sci. Mon., v. 78, pp. 100—110, 1954.

Hulburt, E. 0., Geomagnetic program of the International Geo-
physical Year, Sci. Mon., v. 83, pp. 87—91, 1956

Inglis, D. R., Theories of the earth’s magnetism, Rev. Modern Phys,
v. 27, pp. 212—248, 1955.

Katz, L., Geomagnetic information potentially available from a

satellite, in Scientific uses of earth satellites, (J. A. Van Allen,
ed.), Univ. Mich. Press, pp. 247—252, 1956.

Keller, Fred, Jr., J. L. Meuschke, and L. R. Alldredge, Aeromague-
tic surveys in the Aleutian, Marshall, and Bermuda Islands, Trans.
Amer. Geophys. Union, V. 35, pp. 558—572, 1954.

Knapp, David G., Reversible susceptibility and the induction factor
used in geomagnetism, U. S. Coast Geod. Survey, Spec. Pub. 301,
53 pp., Washington, 1954.

Knapp, D. G., The synthesis of external magnetic fields by means
of radial internal dipoles. Ann. Geophys., v. 11, pp. 83—90, 1955.

Knapp, D. G., Arctic aspects of geomagnetism, Ch. XII in The
Dynamic North, Book I, Chief Naval Oper. for Polar Projects,
(OP-OBAS), 65 pp., 1956.



40a.

40]).

41.

42a.

42b.

43.

44a.

44b.

45.

46a.

46b.

49a.

49b.

49C.

50a.

50b.

PART III. — NATIONAL REPORTS

Lippmann, B. A., Decay of magnetic fields, N. Y. Univ., Inst. Math.

Sci., 18 pp., 1955

Lippmann., B. A., Decay of a stellar magnetic field, 1'. Y. Univ.,
Inst. Math. Sci., 14 pp., 1955.

McClay, J. F., and B. Shuman, Magnetic compensation of aircraft,
in Instrumentation for Geophysical Research, U. S. Air Force,

Cambridge Res. Ctr., No. 4, 1955.

McDonald, K. L., Geomagnetic secular variation at the core—mantle

boundary, J. Geophys. Res., v. 60, No. 4, pp. 377—388, 1955.

McDonald, K. L., Penetration of the geomagnetic secular field

through a mantle with variable conductivity, J. Geophys. Res.,
v. 62, No. 1, pp. 117—141, 1957.

Miller, E. T., and M. Ewing, Geomagnetic measurements in the Gulf

of Mexico and in the vicinity of Caryn Peak, Geophysics, v. 21,
No. 2, pp. 406—432, 1956.

Nelson, J. H., A preliminary report on a differential magnetograph,
An. Int. Geophys. Year, v. 4, pp. 240—242, 1957.

Nelson, J. H., The differential magnetograph for the College
(Alaska) magnetic observatory, An. Int. Geophys. Year, v. 4, pp.

242—245, 1957.

Nicholson, S. B., and O. R. Wult, The diurnal variation of irregular
geomagnetic fluctuations, J. Geophys. Res., v. 60, No. 4, pp. 389—

394, 1955.

Parker, E. N., Mechanics of the geomagnetic dynamo, Salt Lake

City, Univ. of Utah, Tech. Rep. No. 5, 36 pp. + 6 figs. + 1 app,

miin., 1954.

Parker, E. N., Study of Cowling’s theorem, Univ. of Utah, 27 pp.,

1954 (Tech. rep. No. 3 under contract Nonr 1288(00): Earth’s

magnetism and magnetohydrodynamics).

Parker, E. N., Hydromagnetic dynamo models, Astrophys. J., v. 122,
pp. 293—314, 1955.

. Parker, E. N., 011 the geomagnetic storm effect, J. Geophys. Res,
v. 61, pp. 625—637, 1956.

. Pecker, J. C., and W. 0. Roberts, Detection of M-regions in geo-

magnetic data, Science, v. 120, pp. 721—722, 1954.

. Pcclier, J. C., and W. O. Roberts, Solar corpuscles responsible for

geomagnetic disturbances, J. Geophys. Res., v. 60, pp. 33—44, 1955.

Rae, V. B., Magnetic properties of magnetite, Geophysics, v. 21,
pp.1100—1110, 1956.

Roberts, E. B., A great new scientific beachhead, Mil. Eng., v. 48,
pp. 5—7, 1956. (The International Geophysical Year).

Roberts, E. B., and D. G. Knapp, Geomagnetism in the International

Geophysical Year, U. S. Coast and Geod. Surv. J., v. 6, pp. 4—10,
1955.

Roberts, E. B., and D. G. Knapp, Background and technical ob-

jectives in geomagnetism, in Geophysics and the I. G. Y. (H.
Odishaw and S. Ruttenberg, eds.) Amer. Geophys. Union Mono-

graph 1‘0. 2, pp. 55—64, 1958.

Roberts, W. 0., Solar terrestrial relationships, in Geophysics and

the I. G. Y. (H. Odishaw and S. Ruttenberg, eds.) Amer. Geophys.
Union Monograph No. 2, pp. 1—5, 1958.

Roberts, W. 0., and D. E. Trotter, Solar prominences and geomag—
netic disturbance, J. Atmos. Terr. Phys, v. 6, pp. 282—283, 1955.

. Rnncorn, S. K., The electrical conductivity of the earth’s mantle,
Trans. Amer. Geophys. Union, v. 36, pp. 191—198, 1955.



USA 259

, Runcorn, S. K., The earth‘s magnetism, Sci. Amen, v. 193, No. 3,
pp. 152—162, 1955.

Runcorn, S. K., Palaeomagnetism of sediments from the Colorado

Plateau, Nature, v. 176, pp. 505—506, 1955.

. Runcorn, S. K., Palaeomagnetic survey in Arizona and Utah: pre—

liminary results, Bull. Geol. Soc. Amer., v. 67, pp. 301—316, 1956.

Rush, J. H., A semi-annual periodicity in the beginnings of recur-

rent magnetic storm series, Nature, v. 175, pp. 517—518, 1955.

. Rush, J. H., and D. E. Trotter, Evidence of the 23-year solar cycle
in recurrent magnetic storms, Astr. J., v. 39, pp. 191—192, 1954.

Schonstedt, E. 0., and H. R. Irons, NOL vector airborne magneto-

{Isi’e’tgr
type 2A, Trans. Amer. Geophys. Union, v. 36, pp. 25—41,

a .

Scott, G. G., Compensation of the Earth’s magnetic field, Rev. Sci.

Insts., v. 28, pp. 270—273, 1957.

Singer, S. F., Geomagnetic effects produced by upper-atmosphere.

winds, Bul. Inf. Union Géod. Géophys. Interu., v. 3, pp. 333—334,

57]).

1954.

. Singer, S. F., A new model of magnetic storms and aurorae, Trans.

Amer. Geophys. Union, v. 38, pp. 175—190, 1957.

Singer, S. F., Measurements of the earth’s magnetic field from a

satellite vehicle, in Scientific uses of earth satellites (J. A. Van

Allen, ed.), Univ. Mich. Press, pp. 215—233, 1956.

Stockard, H. P., Airborne geomagnetic surveys by the United

States Hydrographie Office, Navigation, v. 4, pp. 320—323, 1955,
also Int. Hydrogr. Rev., v. 33, pp. 143—147, 1956.

Sugiura, M., and S. Chapman, A study of the morphology of mag-
netic storms, Univ. Alaska, Final Report, AF 19 (604)—1048,
126 pp.,1956.

Sugiura, M., and S. Chapman, A study of the morphology of mag-
netic storms — moderate magnetic storms, Univ. Alaska, Final

Report, AF 19 (604)—1732, 54 DP“ 1957.

Takeuehi, H., and Y. Shimazu, The instability of a rotating fluid

sphere heated from within, Univ. Utah, Dept. Physics, Tech. Rep.
No. 8, 25 pp., mim. 1954.

. U. S. Coast and Geodetic Survey, Fredericksburg Magnetic Obser-

vatory and Laboratory, Mil. Eng., v. 48, pp. 221—222, 1956.

. U. S. Coast and Geodetic Survey, Isogonic Chart of Alaska, 1955.0:
lines of equal magnetic declination and equal annual change,
Chart no. 3069b, scale 125,000,000, Washington, 1955. (Other charts
on the same base bearing numbers 3069f, 306911, 3069i, and 30692
show elements F, H, I, Z. The patterns shown on all five charts
are virtually identical with those on the corresponding area of
the world charts prepared in collaboration with the U. S. Navy
Hydrographic Office, item 60).

U. S. Coast and Geodetic Survey, Isogonic Chart of the United

States, 1955.0: lines of equal magmetic declination and equal annual

change, Chart no. 3077, scale 1:5,000,000, Washington, 1955. (Other
charts on the same base bearing numbers 3077f, 3077h, 3077i, and
30772 show elements F, H, I, Z. The set of five charts replaces a

1945 series that was included in a publication of magnetic tables
and charts.)

. U. S. Coast and Geodetic Survey, Magnetograms and hourly values,
Cheltenham, Maryland, 1952, Washington, D. C., U. S. Coast Geod.

Surv., No, MHV-Ch52, 149 pp., 1954. Similar annuals have been



260

60.

61a.

61b.

62.

63.

64.

66a.

66b.

66c.

66d.

66e.

66f.

67.

68.

69.

PART III. — NATIONAL REPORTS

issued for College, San Juan, and Tucson 1951 and 1952, for Hono-
lulu 1951, and for Sitka 1952.

U. S. Navy Hydrographic Office, The variation of the compass for
the year 1955, Charts No. 1706, 1706N, 1706s, 3d ed., Washington,
1954. (Isogonic charts, jointly covering the world. No. 1706 extends
from 70° S. to 84° N. on the Mercator projection, scale at equator
1:39,000,000; while 1706N and 1706s cover the polar regions to

latitude 52° on the azimuthal equidistant projection, approx. scale

1:11,100.000. Counterparts of these three charts show the elements
I, H, Z, and F, using the basic numbers 1700, 1701, 1702, and 1703,
respectively. Chart 1706GN shows the grid variation in the polar
regions. The entire series comprises 16 charts.)

Vestinc, E. H., Exploring the atmosphere with a satellite—borne
magnetometer, 1'11 Scientific uses of earth satellites (J. A. Van Allen,
ed), Univ. Mich. Press, pp. 198—214, 1956.

Vestine, E. H., Observational and theoretical aspects of magnetic
and ionospheric storms, Proc. Nat. Acad. Sei., v. 43, pp. 81—92,
1957.

Wertheim, Gunther K., Studies of the electric potential between
Key West, Florida, and Havana, Cuba, Trans. Amer. Geophys.
Union, v. 35, pp. 872—882, 1954.

Wickerham, W. E., The Gulf airborne magnetic gradiometer, Geo-
physics, v. 19, pp. 116—123, 1954.

Wilcox, J. B., and E. Maple, Audio-frequency fluctuations of the

geomagnetic field, Naval Ordnance Laboratory, Navord Rep. 4009,
White Oak, Md., 102 pp., 1957.

Zietz, I., and R. G. Henderson, A preliminary report on model
studies of magnetic anomalies of three-dimensional bodies, Geo-
physics, v. 21, pp. 794—814, 1956.

Zmuda, A. J., Limiting form of Taylor series used in extrapolating
components of the geomagnetic intensity, Trans. Amer, Geophys.
Union, v. 37, pp. 9—12, 1956.

Zmuda, A. J., Note on the adjustment of isomagnetic charts to
mutual consistency, J. Geophys. Res., v. 61, pp. 57—58, 1956.

Zmuda, A. J., Note on the components of magnetic intensity at
inverse points relative to a spherical boundary, Trans. Amer. Geo-
phys. Union, v. 37, pp 273—274, 1956.

Zmuda, A. J., Extrapolation of geomagnetic field components along
a radius from the center of the earth, Trans. Amer. Geophys. Union,
v. 38, pp. 306—307, 1957.

Zmuda, A. J., and J. F. McCIay, A method of interpolating magnetic
data under conditions of mutual consistency, J. Geophys. Res.,
v. 62, pp. 667—672, 19561

Zmuda, A. J., and L. E. McClung, Vertical extrapolation of geomag-

neti4c2fie1d components, Trans. Amer. Geophys Union, v. 36, pp. 939
—9

, 1955

Part iv. Almospheric Electricity

Barlow, John 8., George W. Frey, Jr., and John B. Newman, Very
low frequency noise power from the lightning discharge, J. Frankl.
Inst., v. 258, pp. 187—203, 1954.

Burr, H. 8., Effect of a severe storm on electric properties of a
tree and the earth, Science, v. 124, pp. 1204—1205, 1956.

Coroniti, S. C., and Others, Balloon-borne conductivity meter,
USAF, Geophysics Res. Directorate, Cambridge, Mass., 25 pp., 1954.



73a.

73]).

730.

73d.

73e.

73f.

73g.

73h.

73i.

74a.

USA 261

Defandorf, F. M., A tree from the viewpoint of lightning, J. Wash.

Acad. Sci., v. 45, pp. 333—339, 1955.

Fordham, G. W., Atmospheric electricity and geophysical opera-

tions, Geophysics, v. 20, No. 3, pp. 638—653, 1955.

Garber, David H., Study of the Earth’s electrical field, Cornell
Aeronaut. Lab., Buffalo, Q. Rep. 9, 12 pp., 1953; No. 11, 9 pp., 1954;
No. 12, 6 pp., 1954.

Gunn, Ross, Electric—field regeneration in thunderstorms, J. Met.,
v. 11, No. 2, pp. 130—138, 1954.

Gunn, R., Diffusion charging of atmospheric droplets by ions and

the resulting combination coefficients, J. Met., v. 11, pp. 339—347,
1954.

Gunn, E., Electric field meters, Rev. Sci. Inst., v. 25, N0. 5, pp. 432

—437, 1954.

Gunn, R., Electrification of mist and drizzle, Science, v. 119, pp.

580—581, 1954.

Gunn, Ross, Electric field intensity at the ground under active
thunderstorms and tornadoes, J. Met., v. 13, pp. 269—273, 1956.

Gunn, Ross, The hyperelectrlfication of raindrops by atmospheric
electric fields, J. Met., v. 13, pp. 283—288, 1956.

Gunn, R., The electrification of mist and rain in the lower atmo-

sphere, J. Geophys. Res, v. 60, No. 1, pp. 23—27, 1955.

Gunn, R., Initial electrification processes in thunderstorms, J Met.,
v. 13, pp. 21—29, 1956.

Gunn, Ross, The electrification of precipitation and thunderstorms,
Proc. Inst. Radio Eng., v. 45, pp. 1331—1358, 1957.

Hess, V. E., and W. D. Parkinson, On the contribution of alpha rays
from the ground to the total ionization of the lower atmosphere.
Trans. Amer. Geophys. Union, V. 35, No. 6 (Pt. 1), pp. 869—871,
1954. (See also item 217.)

Hess, V. F., The role of eddy diffusion in the distribution of ions
in the atmosphere near the ground. Nuovo Cimento, v. 1 (new
series), No. 1, pp. 51—62, 1955.

Hill, E. L., Electromagnetic radiation from lightning strokes, J.'

Franklin Inst., v. 263, No. 2, pp. 107—119, 1957.

Hill, E. L., Very low-frequency radiation from lightning strokes.
Proc. Inst. Radio Eng., v. 45, No. 6, pp. 775—777, 1957.

Holzer, R. E., Studies of the universal aspect of atmospheric elec-

tricity, Univ. Calif. Inst. Geophys., 84 pp., 1955.

Holzer, R. E., and S. Ruttenberg, Modern instruments for atmo-

spheric-electric measurements, pt. II, Univ. Calif. Inst. Geophys.,
56 pp., 1955.

Holzer, R. E., and W. E. Smith (eds.), Proceedings of the Confe-
rence on Atmospheric Electricity, Geophys. Res. Pap., v. 42, Geo-
pllys. Res. Dir., AF Cambridge Res. Cent., 251 pp., 1955. (Contains
27 papers presenting an inventory and review of the status of work
in the field, including substantial new contributions.)

Kuettnel‘, Joachim, The development and masking of charges in

thunderstorms, J. Met., v. 13, No. 5, pp. 456—470, 1956.

Liehermann, L., Extremely low~frequency electromagnetic waves,
pt. 1, Reception from lightning, and pt. 2, Propagation properties,
J. Appl. Phys., v. 27, pp. 1473—1483, 1956.

Parkinson, W. D., Atmospheric space charge (followed by com-

ments

113(1)}.
A. Chalmers). J. Atmos. Terr. Phys., v. 5, No. 2, pp. 106

—108, 04.



262

80a.

80b.

87a.

87b.

88.

89.

90a.

90b.

90c.

90d.

91.

92.

93.

94a.

PART III. — NATIONAL REPORTS

Phillips, B. B., P. A. Allee, J. C. Pales, and R. H. Woessner, An

experimental analysis of the effect of air pollution on the conduc-

tivity and ion balance of the atmosphere. J. Geophys. Res., v. 60,
No. 3, pp. 289—296, 1955.

Phillips, B. B., and R. Gunn, Measurements of the electrification
of spheres by moving ionized air, J. Met., v. 11, pp. 348—351, 1954.

Reynolds, S. B., and H. W. Neill, The distribution and discharge
of thunderstorm charge-centers, J. Met, v. 12, pp. 1—12, 1955.

. Schaefer, V. J,, Thunderstorms and Project Skyfire, Trans.

New York Acad. Sci., v. 17, pp. 470—475, 1955.

. Schaefcr, V. J., Atmospheric electrical measurements in the

Hawaiian Islands, Geofis. Pura Appl., v. 34, pp. 209—220, 1956.

Schonland, B. F. J., and D. J. Malan, Upward stepped leaders from

the Empire State Building, J. Franklin Inst., v. 258, No. 4, pp. 271

—275, 1954.

Stergis, C. G., C. Coroniti, A. Nazarek, D. E. Kotas, D. \V. Seymour,
and J. V. \Verme, Conductivity measurements in the stratosphere.
J. Atmos. Terr. Phys., v. (i, No. 5, pp. 233—242, 1955.

Swann, \V. F. G., The present status of atmospheric electricity,
J. Franklin Inst, v. 260, pp. 283—294, 1955.

Webb, \V. L., and R. Gunn, The net electrification of natural cloud

droplets at the Earth’s surface, J. Met, v. 12, pp. 211—214, 1955.

Part v. — Ionosplwric Studies

Agy, V., Geographic and temporal distribution of polar blackouts,
J. Geophys. Res., v. 59, No. 4, pp. 499—512 (1954).

Agy, V., Ionospheric effects produced by solar flare radiation,
Phys. Rev., v. 103, p. 917 (1956).

Bailey, D. K., R. Bateman, and R. C. Kirby. Radio transmission at

VHF by scattering and other processes in the lower ionosphere,
Proc. Inst. Radio Eng., v. 43, No. 10, 1181—1230 (1955).

Banerji, R. B., Heights of irregularities giving rise to the fading
of150-kc waves, J. Geophys. Res., v. 60, No. 4, pp. 431—439 (1955).

Booker, H. G, The morphology of ionospheric storms. Proc. Nat.
Acad. Sci., v. 40, pp. 931—943 (1954).

Booker, H. G., A theory of scattering by nonisotropie irregularities
with application to radar reflections from the aurora, J. Atmos.
Terr. Phys, v. 8, No. 4/5, pp. 204—221 (1956).

Booker, H. G., Turbulence in the ionosphere with applications to

meteor-trails, radio-star scintillation, auroral radar echoes, and

(ztlléer’iéfhenomena,
J. Geophys. Res., v. 61, No. 4, pp. 673—705

Booker, H. G., and R. Cohen, A theory of long-duration meteor-

echoes based on atmospheric turbulence with experimental con-

firmation, J. Geophys. Res., v. 61, No.4, pp. 707—733 (1956).

Bowles, K. L., and R. Cohen, The NBS equatorial region VHF

signer
research program for the IGY, QST, v. 41, No. 8, pp. 11—15

57).

Brunt, D., Exploration of the Earth’s upper atmosphere using high-
altitude rockets, Nature, v. 176, pp. 282—283 (1955).

Bullington, K., Radio propagation fundamentals, Bell Syst. Tech.
J., v. 36, pp. 593—626 (1957).

Chapman, 5., Winds in the ionosphere, Physics Today, v. 7, No. 1,
pp. 8—12 (1954).



94b.

94c.

96.

9/a.

97b.

97c.

97d.

98a.

98b.

99.

100.

103a.

1031).

1043.

104b.

104C.

USA 263

Chapman, 5., and C. G. Little, The nondeviative absorption of high-
frequency radio waves in auroral latitudes, J. Atmos. Terr. Phys.,
v. 10, pp. 20—31 (1957).

Chapman, 8., and K. C. Westfold, A comparison of the annual mean

solar and lunar atmospheric tides in barometric pressure, as

regards their worldwide distribution of amplitude and phase, J.

Atmos. Terr. Phys., v. 8, pp. 1—23 (1956).

Clark, C., and A. M. Peterson, Motion of sporadic-E patches deter-

mined from high-frequency backseatter records, Nature, v. 178,
pp. 486—487 (1956).

Crary, J. H., R. A. Helliwell, and R. F. Chase, Stanford-Seattle

whistler observations. J. Geophys. Res., v. 61, No. 1, pp. 35—44

(1956).

Dungcy, J. W., The attenuation of Alfvén waves, J. Geophys. Res.,
v. 59, No. 3, pp. 323—328 (1954).

S

Dungey, J. \V., The effect of ambipolar diffusion in the night-time
F layer, J. Atmos. Terr. Phys, v. 9, Nos. 2/3, pp. 90—102 (1956).

Dungey, J. \V., The influence of the geomagnetic field on turbu-

lence in the ionosphere. J. Atmos. Terr. Phys., v. 8, Nos. 1/2, pp. 39

—42 (1956).

Dungey, J. \V., The motion of magnetic fields, Mon. Not. R. Astr.

Soc., v. 113, No. 6, pp. 679—682 (1954).

Dyce, R. 13., Aurora] echoes observed north of the auroral zone.

J. Geophys. Res., v. 60, No. 3, pp. 317—323 (1955).

Dyce, R. B., Communications aspects of V.H.F. auroral reflections,

fiehoollogf
E. E., Cornell Univ., Ithaca, N. Y. Research Report EE249

une 55).

Eshleman, V. R., The theoretical length distribution of ionized

meteor trails. J. Atmos. Terr. Pbys., v. 10, No. 2, pp. 57—72 (1957).

Gallet, R. M., Aerodynamical mechanisms producing electronic

density fluctuations in turbulent ionized layers. Proc. Inst. Radio

Eng., v. 43, No. 10, pp. 1240—1252 (1955).

Gassmann, G. J., Airborne ionospheric measurements in the North

Pole area. J. Geophys. Res., v.61, No.1, pp. 136—138 (1956).

Gates, W. L., A dynamical model for large-scale tropospheric and

stratolsplieric motions, Q. J. R. Met. Soc., v. 83, No. 356, pp. 141—

60 ( 957).

Gautier, T. N., The ionosphere, Sci. Amen, v. 193, No. 3, pp. 126—-

139 (1955).

Gautier, T. N., Jr., and C. J. Sargent, Prediction of the likelihood
of interference at frequencies of 30 to 42 megacycles in Alaska,
Res. Pap. 2468, Nat. Bur. Stds. J. Res., v. 52, pp. 21—31 (1954).

Gerson, N. C., Energy and duration of a sudden ionospheric distur-

bance, Geofis. pura app1., v. 27, pp. 156—158 (1955).

(Elegson,
N. C., Sporadic E movements, J. Met., v. 12, pp. 74—80

55).

Gerson, N. C., T. J. Keneshea, and R. J. Donaldson, Jr., editors,
Proceedings of the Conference on Auroral Physics, U. S. Air Force,
Cambridge Research Center, Geophysical Res. Pap. No. 30, 459 +

25 pp. (1954).

Hartsfield, W. L., Observations of distant meteor-trail echoes fol-

1(r)1\;5e_(l)by
ground scatter. J. Geophys. Res, v. 60, No. 1, pp. 53—56

a .



264

106a.

106b.

107.

108.

109a.

1091).

109c.

110a.

110b.

l10c.

111a.

1111).

113.

114.

115.

116.

117.

118.

119.

PART III. — NATIONAL REPORTS

Helliwell, R. A., J. H. Crary, J. H. Pope, and R. L. Smith, The
”nose” whistler — a new high-latitude phenomenon. J. Geophys.
Res., v. 61, No. 1, 139—142 (1956).

Helliwell, R. A., and M. G. Morgan, IGY whistler observations,
Science, v. 123, p. 788 (1956).

Horowitz, R., and H. E. LaGow, Upper air pressure and density
measurement from 90 to 220 kilometers with the Viking 7 rocket.
J. Geophys. Res., v. 62, No. 1, pp. 57—78 (1957).

Houston, R. E., Jr., W. J. Ross, and E. R. Schmerling, Some effects
of intense solar activity on radio propagation. J. Atmos. Terr. Phys,
v. 10, No. 3, pp. 136—139 (1957).

Jackson, J. E., Measurements in the E-layer with the Navy Viking
rocket, J. Geophys. Res., v. 59, No. 3, pp. 377—390 (1954).

Jackson,J. E.,A new method for obtaining electron-density profiles
from P’-f records. J. Geophys. Res., v. 61, No. 1, pp. 107—127
(1956).

Jackson, J. E., J. A. Kane, and J. C. Seddon, Ionospltere electron-

density measurements with the Navy Aerobee-Hi rocket. J. Geo-
phys. Res., v. 61, No. 4, pp. 749—751 (1956).

Johnson, C. Y., and J. P. Heppner, Daytime measurement of posi-
tive and negative ion composition to 131 km by rocket-borne spec-
trometer. J. Geophys. Res., v. 61, No. 3, p. 575 (1956).

Johnson, C. Y., and J. P. Heppner, Night-time measurement of

positive and negative ion composition to 120 km by rocket-borne

spectrometer. J. Geophys. Res., v. 60, No. 4, p. 533 (1955).

Johnson, C. Y., and E. B. Meadows, First investigation of ambient

positive-ion composition to 219 km by rocket-borne spectrometer.
J. Geophys. Res., v. 60, No. 2, pp. 193—203 (1955).

Jones, R. E., The development of an E-region model consistent with

long wave phase path measurements. J. Atmos. Terr. Phys., v. 6,
No. 1, pp. 1—17 (1955).

Jones, R. E., Ionospheric research. Final report for period 25 Mar.
1949 to 31 Jan. 1955 under Contract no. AF 19(122)-44, Penn. State

Univ., Ionospheric Res. Lab., 111 pp. (1955).

Kallmann, H. K, W. B. White, and H. E. Newell, Jr., Physical
properties of the atmosphere from 90 to 300 kilometers. J. Geophys.
Res., v. 61, No. 3, pp. 513—524 (1956).

Kaplan, J., G. F. Schilling, and H. K. Kallmann, Methods and results
of upper atmosphere research. Air Force Cambridge Research
Center, Geophys. Res. Papers, No. 43, 162 pp., mim. (Nov. 1955).

Knecht, R. W., Relationships between aurora and sporadic-E

$3190th
at Barrow, Alaska. J. Geophys. Res., v. 61, No. 1, pp. 59—69

5 ).

LaGow, H. E., and J. Ainsworth, Arctic upper—atmosphere pressure
and density measurements with rockets, J. Geophys. Res., v. 61,
No. 1, pp. 77—92 (1956).

Leak, W. M., Rocket research at NRL, Naval Research Laboratory,
NHL Rep. No. 4441, 26 DD. (1954).

Leighton, H. I., and D. E. Billings, Solar Ha filaments and geo~

figgigetic disturbances, J. Atm. Terr. Phys., v. 7, pp. 349—350
a .

Lincoln, J. Virginia, SID»type phenomena and solar flares, Nat.
Bur. Stds. Rep. 5065, Boulder Labs., 12 pp. (1957).
Liniord, L. B., and Others, Evidence for an additional subdivision
of _the E-layer by the use of a sounding rocket, Proc. Utah Acad.
801. Arts Letters, v. 31, pp. 170—171 (1953—1954).



USA 265

Little, C. G., High latitude ionospheric observations using extra-

terrestrial radio waves, Proc. Inst. Radio Eng, v. 42, No. 11, pp.

1700—1701 (1954).

Little, C. G., W. M. Barton, and R. B. Roof, Review of ionospheric
effects at VHF and UHF, Proc. Inst. Radio Eng, v. 44, No. 8,
pp. 99271018 (1956).

Manning, L. 8., Survey of the literature of the ionosphere, Stanford

Univ. Radio Prop. Lab., 654 pp. (1955).

Meadows, E. B., and J. W. Townsend, Jr., Neutral gas composition
of the upper atmosphere by a rocket-borne mass spectrometer,
J. Geophys. Res, v.61, No.3, pp. 5767577 (1956).

. Mitra, A. P., The lunar semi-diurnal oscillation in the ionosphere
absorption of 150 kc/s radio waves, J. Atmos. Terr. Phys, v. 7,
pp. 997100 (1955).

Mitra, A. P., Night-time ionization in the lower ionosphereil.
Recombination processes, J. Atmos. Terr. Phys., v. 10, No. 3, pp.
140—152 (1957).

Mitra, A. P., Night-time ionization in the lower ionosphere—II.
Distribution of electrons and positive and negative ions, J. Atmos.
Terr. Phys., v. 10, No. 3, pp. 153—‘162 (1957).

Mitra, A. P., and R. E. Jones, Recombination in the lower iono-

sphere, J. Geophys. Res., v. 59, No. 3, pp. 391—406 (1954).

Montgomery, G. F., and G. R. Sugar, The utility of meteor bursts
for intermittent radio communication, Nation. Bur. Stan., Boulder,
NBS Rep. No. 5064, 16 pp. + 14 figs., mim. (April 1, 1957).

Moore, \V'. Cullen, Investigation of the ionosphere using sounding

rockets,
Boston Univ., Upper Atmos. Res. Lab., Boston, 57 pp.

1951).

126a. Morgan, M. G., Whistlers and dawn chorus, An. Int. Geophys. Year,

1261).

127.

128.

129.

130.

131.

v. 3, pp. 315~336, 1957.

Morgan, M. G., H. E. Dinger, and G. l\IcK. Allcock, Observations of

whistling atinospherics at geomagnetically conjugate points, Nature,
v. 177, pp. 29—31 (Jan. 7, 1956).

Newell, H. E., Jr., Rocket data on atmospheric pressure, tempera—
ture, density, and winds, Ann. Géophys., v. 11, No. 2, pp. 115—-
144 (1955).

Norton, K. A., Point~to-point radio relaying via the scatter mode of

tropospheric propagation, Boulder, National Bureau of Standards,
NBS Rep. No. 3562, 11 1313- (Dec. 21, 1955).

Parkinson, R, \\'., The night-time lower ionosphere as deduced
from a theoretical and experimental investigation of coupling
phenomena at 150 kc/sec., J. Atmos. Terr. Phys, v. 7, Nos. 4l5,
pp. 2037234 (1955).

Peift’er, H. R., and A. P. Mitra, The effect of vertical ion transport
on the night-time E-region, J. Atinos. Terr. Phys, v. 6, N0. 6,
pp. 291~303 (1955).

Pekeris, C. L., Solution of an integral equation occurring in impul-
sive wave propagation problems, Proc. Nat. Acad. Sci., v. 42, pp.
4397443 (1956).

Peterson, A. l\l., O. G. Villard, Jr., L. R. Leadahrand, and P. B.

Gallagher, Regularly-observable aspect-sensitive radio reflections
from ionization aligned with the earth’s magnetic field and located
within the ionospheric layers at middle latitudes, J. Geophys. Res.,
v. 60, No.4, pp. 497—512 (1955).



133a.

133)).

134.

1363.

136b.

137.

13821.

138b.

138C.

138d.

139.

140a.

1401).

141.

143.

144.

145.

PART III. — NATIONAL REPORTS

Pfister, W., Study of fine structure and irregularities of the

ionosphere with rockets and satellites, in J. A. Van Allen, ed.,
Scientific Uses of Earth Satellites, Univ. Mich. Press, pp. 283—291

(1956).

Pfister, W., J. C. Ulwiek, and R. J. Marcou, Further remarks on

bifurcation in the E-layer, Phys. Rev., v. 97, No. 4, pp. 1183—1184

(1955).

Ross, M. D., and J. E. Masterson, Rockair—a promising new tool
for specialized high altitude research, Jet Propulsion, v. 27, pp. 276
—280 (1957).

Sales, G. S., A summarization of turbulence and ionospheric ”wind”
measurement theories with application of the latter to preliminary
data at 75 kc/s. Pennsylvania State University, Ionosphere Res.

Lab., Sci. Rep. No. 88, 113 pp., mim. (Aug. 1, 1956).

Schrag, R. L., Extended range ionospheric observations at 150 kc/s.
Pennsylvania State University, Ionosphere Res. Lal)., Sci. Rep.
No. 06, 137 pp., mim. (July 15, 1954).

Schrag, R. L., A method for studying large-scale irregularities in

region E of the ionosphere, in Report of the Physical Society Con-
ference on the Physics of the Ionosphere, London, pp. 202—211
(1955).

Sechrist, C. F., Jr., Theory and design of a travelling wave antenna

system for long \vave sweep frequency investigation of the

ionosphere at vertical incidence, Pennsylvania State University,
Ionospherc Res. Lal)., Sci. Rep. No. 91, 49 pp. (March 1, 1957).

Seddon, J. C., Electron densities in the ionosphere, J. Geophys.
Res., v. 59, No. 4, pp. 463—466 (1954).

Seddon, J. C., and J. E. Jackson, Absence of bifurcation in the

E—layer, Phys. Rev., V. 97, No. 4, pp. 1182—1183 (1955).

Setldon, J. C., and J. E. Jackson, L’application Lles fusées a l’élude
(le l’ionosphere, Ann. Geophys., v. 11, No. 2, pp. 109—172 (1955).

Seddon, J. C., A. D. Pickar, and J. E. Jackson, Continuous electron

density measurements up to 200 km., J. Geophys. Res., v. 59, No. 4,
pp. 513—524 (1954).

Sen, H. I(., and M. L. White, Thermal and gravitational excitation
of atmospheric oscillations, J. Geophys. Res., v. 60, No. 4, pp. 483—
495 (1955).

Silverman, R. A., Fading of radio waves scattered by dielectric

turbulence, J. Appl. Phys., v. 28, No. 4, pp. 506—511 (1957).

Silverman, R. A., Turbulent mixing theory applied to radio scat-

tering, J. Appl. Phys., v. 27, pp. (399—705 (1956).

Smith, E. I{., The world-Wide occurrence of sporadic-E, Circular
582, Nat. Bur. Stds., Washington (1957).

Stroud, W. G., W. Nordberg, and J. R. Walsh, Atmospheric tempera-
tures and winds between 30 and 80 km, J. Geophys. Res., v. 61,
No. 1, pp. 45—56 (1956).

Stiller, P. C.,, Sweep—frequency pulse-transmission measurements

ovegra
2400—Km path, J. Geophys. Res., v. 60, No. 4, pp. 411—420

(19 a).

Villard, O. G., V. R. Eshleman, E. A. Manning, and A. M. Peterson,
The role of meteors in extended-range VHF propagation, Proc.
Inst. Radio Engrs., v. 43, pp. 1473—1480 (1955).

Wait, J. R., and L. B. Perry, Calculations of ionospheric reflection
coefficients at very low radio frequencies, Boulder Laboratories,
Nation. Bur. Stan., NBS Rep. 1'0. 3588, 20 pp., mim. (1956).



146.

147.

148.

152a.

152b.

USA 267

\Vatts, J. M., An observation of audio-frequency electromagnetic
noise during a period of solar disturbance, J. Geophys. Res, v. 62,
pp. 199—206 (1957).

\Vaynick, A. H., The present state of knowledge concerning the

101wer ionosphere, Proe. Inst. Radio Eng., v. 45, pp. 741—749

( 957).

Wells, H. W., Upper atmosphere winds, absorption and other

special projects in the U. S. program in ionospheric physics, in

Geophysics and the IGY (H. 0dishaw and S. ltuttenherg, eds.)
Amer. Geophys. Union Monograph No. 2, pp. 49—54 (1958).

. White, M. L., Extension of the Sen-White paper on atmospheric
oscillations, J. Geophys. Res, v. 60, pp. 531—532 (1955).

. \Vhite, M. L., Gravitational and thermal oscillations in the earth’s

upper atmosphere, J. Geophys. Res, v. 61, pp. 489—499 (1956).

White, M. L., On the atmospheric dynamo theory, J. Geophys.
Res, v. 62, pp. 329—330 (1957).

Wiewall, M., Jr., Observations of ionospheric drift over Puerto

Rico, Bul. Amer. Phys. Soc., v. 30, p. 22 (1955).

. \Vright, J. \V., and R. W. Knecht, Atlas of ionograms, Cent. Radio

Igggagation Lab., Nat. Bur. Stand., 6 pp. with about 125 figures
7).

. Wright, J. \V., R. W. Knecht, and K. Davies, IGY instruction manual
for ionospheric vertical soundings, An. Int. Geophys. Year, v. 3,
pp. 1—167 (1957).

Yerg, D. G., Notes on correlation methods for evaluating ionosphe~
ric winds from radio fading records, J. Geophys. Res, v. 60, No. 2,
pp. 173—185 (1955).

Yerg, D. 6., Observations and analysis of ionospheric drift, J.
Atmos. Terr. Phys., v. 8, Nos. 4/5, pp. 247—259 (1956).

Par! vi. Aurora and Airglow
. Ashburn, E. V., Measurements of the specific intensities of the

auroral green line at College, Alaska, J. Atmos. Terr. Phys., v. 6,
pp. 57—60 (1955).

. Ashburn, E. V., The effect of Rayleigh scattering and ground reflec-
tion upon determination of height of night airglow, J. Atmos. Terr.

Phys., v. 5, pp. 83—91 (1954).

Ashburn, E. V., Photometry of the aurora, J. Geophys. Res, v. 60,'

No. 2, pp. 205—212 (1955).

156.

157.

Barth, C. A., and J. Kaplan, Herzherg oxygen bands in ”air” after-

glltgws
and the night airglow, J. Chem. Phys., v. 26, pp. 506—510

57).

. Bennett, \V. H., Self-focussing streams, Phys. Rev., v. 98, No. 6,
pp. 1584—1593 (June 15, 1955).

Bennett, W. H., Mapping particle paths in Earth’s magnetic field,
Bul. Amer. Phys. Soc., v. 29, p. 59 (1954).

. Bennett, W. H., and E. 0. Hulburt, Magnetic self-foeussed solar
ion streams as the cause of aurorae, J. Atmos. Terr. Phys., v. 5,
pp. 211—218 (1954).

. Bennett, W. H., and E. O. Hulhurt, Theory of aurora based on

magnetic self-focussing of solar ion streams, Phys. Rev., v. 95,
No. 2, pp. 315—319 (July 15, 1954).

Berg, 0. E., Day sky brightness to 220 km, J. Geophys. Res, v. 60,
No. 3, pp. 271—277 (1955).

Bless, R. C., C. W. Gartlein, and D. S. Kimball, East-west motions
in the aurora, Astrophys. J., v. 122, pp. 205—206 (1955).



163a.

163]).

163C.

163d.

PART III. — NATIONAL REPORTS

Booker, H. G., C. W. Gartlein, and B. Nichols, Interpretations of

radio reflections from the aurorae, J. Geophys. Res, v. 60, pp. 1—

22 (1955).

Bowles, K. L., Doppler shifted radar echoes from auroras, J. Geo-

phys. Res, v. 59, pp. 553—555 (1954).

Branscomb, L. M., and S. J. Smith, Vegative oxygen ions in the

upper atmosphere. The affinity and radiative attachment coef-
ficient of atomic oxygen, Trans. Amer. Geophys. Union, v. 36,
pp. 755—758 (1955).

Byram, E. T., T. A. Chuhb, and H. Friedman, Dissociation of oxygen
in the upper atmosphere, Phys. Rev., v. 98, pp. 1594—1597 (1955).

Chamberlain, J. \V., Auroral rays as electric discharge phenomena,
Astrophys. J., v. 122, pp. 349—350 (1955).

Chamberlain, J. W., Discharge theory of auroral rays, in The air

glow and the aurorae (E. B. Armstrong, and A. Dalgarno, eds.),
London, Pergamon Press, pp. 206—221 (1956).

Chamberlain, J. W., Excitation of hydrogen in aurorae, Astrophys.
J., v. 120, pp. 360—366 (1954).

Chamberlain, J. W., On the production of auroral ares by incident

protons, Astrophys. J., v. 120, pp. 566—571 (1954).

Chamberlain, J. W., Present status of theories of the aurora, J. Geo-

phys. Res, v. 61, pp. 353—357 (1956).

Chamberlain, J. W., Ultraviolet airglow spectrum, Astrophys. J.,
v. 121, pp. 277—286 (1955).

Chamberlain, J. W., C. Y. Fan, and A. B. Meinel, A new 02 hand in

the infrared auroral spectrum, Astrophys. J., v. 120, No. 3, pp. 560
—562 (1954).

Chamberlain, J. W., and A. B. Meinel, Emission spectra of twilight,
night sky and auroras, in The earth as a planet, Ch. 11, (G. P.

Kuiper, ed.) Univ. Chicago Press (1954).

Chamberlain, J. W., and B. J. Negaard, Resonance scattering by
atmospheric sodium, J. Atmos. Terr. Phys., v. 9, pp. 73—89, 169—
178 (1956).

Chamberlain, J. W., and V. Pesch, editors—Symposium on auroral
observations during the International Geophysical Year, Yerkes

Obs, Williams Bay, Wisconsin (Sept. 17-26, 1956). Includes:

Gartlein, C. W., Visual observations in the Antarctic, pp. 3—5.

()mholt, :\., Radio observations of the aurorae, pp. 6—11.

(llasgal, IL, Morphology of aurorae, pp. 12—14.

Hale, D. P., A survey of airglow spectra, pp. 15—24.

Landolt, A. U., The auroral spectrum, pp. 25—29.

Malville, 31., Solar corpuseules and the aurora, pp. 30—40.

Schock, P. A., Molecular temperatures, p. 41.

Fan, C. Y., Laboratory studies of auroral excitation, pp. 42—46.

Chapman, 5., Achievements and prospects in auroral and airglow
research. in The airglow and the aurorae, pp. 1—8, Pergamon Press,
London (1956).

Chapman, 5., The aurora in middle and low latitudes, Nature,
v. 179, pp. 7—11 (1957).

Chapman, 5., The molecular diffusive rate of change of composi-
tion in the atmosphere, J. Met., v. 12, pp. 111—116 (1955).

Chapman, 5., A monochromatically ionized layer in a non-uniform-

ly recombinant atmosphere, with applications to the D and E

ionospheric regions, Proc. Phys. Soc. B, v. 67, pp. 717—727 (1954).



1631?.

163f.

163g.

10311.

168.

109a.

169b.

1690.

169d.

170a.

1701).

170e.

170d.

171a.

1711).

171C.

USA 269

Chapman, 8., Note on persistent meteor trails, in The airglow and
the aurorae, pp. 204—205, Pergamon Press, London (1956).

Chapman, 8., Notes on the solar corona and the terrestrial iono-
sphere, Smithsonian Contr. to Astrophys., v. 2, No. 1, pp. 1—12
(1957).

Chapman, 5., The viscosity and thermal conductivity of a com-

pletely ionized gas, Astrophys. J., v. 120, pp. 151—155 (1954).
Chapman, 8., C. W. Gartlein, D. S. Kimball, J. Paton, O. Schneider
and I. L. Thomsen, Visual auroral observation, An. Int. Geophys.
Year, v. 4, pp. 41—103 (1957).

Colgate, S. A., Prediction of auroral gamma rays, Bu]. Amer. Phys.
Soc., v. 30, p. 65 (1955).

Davis, T. N., and C. T. Elvey, Construction of an all-sky camera,
Geophys. Res. Rep. No. 2, Univ. Alaska, pp. 9—43 (1955).

. Donahue, T. M., A calculation of the sodium dayglow intensity,
J. Geophys. Res, v. 61, No. 4, pp. 663—666 (1956).

. Donahue, T. M., and A. Foderaro, The effect of resonance absorp-
tion on the determination of the height of airglow layers, J. Geo~
phys. Res., v. 60, No. 1, pp. 75—86 (1955).

. Dunn, R. 13., and E. R. Manring, A recording night-sky photo-
meter of high spectral purity, J. Opt. Soc. Amer., v. 45, pp. 899—
900 (1955).

. Dunn, R. B., and E. R. Manring, Recording night—sky photometer
of high spectral purity, J. Opt. Soc. Amer., v. 46, pp. 572—577
(1956).

Elterman, L., Seasonal trends of temperature, density, and pressure
to 67.6 km obtained with the searchlight probing technique, J. Geo-
phys. Res., v. 59, No. 3, pp. 351—358 (1954).

Elrey, C. T., Luminous night clouds and low latitude auroras,
Geophys. Res. Rep. No. 1, Univ. Alaska, 7 pp. (1955).

Elvey, C. T., Problems of auroral morphology, Proc. Nat. Acad.
of Sci., v. 43, pp. 63—75 (1957).

Elvey, C. T., H, Leinback, Joan Hessler, and John Noxon, Pre-
liminary studies of the distribution of auroras in Alaska, Trans.
Amer. Geophys. Union, v. 36, pp. 390—394 (1955).

Elvey, C. T., and F. E. Roach. Aurora and airglow, Sci. Amer.,
v. 193, No. 3, pp. 140—150 (1955).

Fan, C. Y., Laboratory studies of auroral excitations, in The air-
glow and the aurorae (E. B. Armstrong and A. Dalgarno, eds.),
London, Pergamon Press, pp. 276—282 (1956).
Fan, C. Y., Emission spectra excited by electronic and ionic
impact, Phys. Rev., v. 103, pp. 1740—1745 (1956).

Fan, C. Y., The possible role of accelerated secondary electrons in
the aurora, Astrophys. J., v. 119, pp. 294—295 (1954).

Fan, C. Y., and D. H. Schulte, Variations in the auroral spectrum,
Astrophys. J., v. 120, pp. 563—565 (1954).

Gartlein, C. W., The aurora borealis, Ch. XI in The Dynamic North,

{3f9fig)l,
Chief of Naval Oper. for Polar Projects (0P—03A3), 17 pp.

4) .

Gartlein, C. W., Auroral photography, An. Int. Geophys. Year, v. 4,
pp. 104—109 (1957).

Gartlein, C. W., Visual observation of the aurora, in Geophysics
and the I.G.Y. (H. Odishaw and S. Ruttenberg, eds.), Amer. Geo-
phys. Union Monograph No. 2, pp. 92—96 (1958).



PART III. — NATIONAL REPORTS

Gerson, N. C., Diurnal variation in the auroral activity, Proc. Phys.I

Soc., B, v. 08, pp. 408—414 (1955).

176a.

1761).

177.

178a.

178b.

178C.

179.

180.

181.

183a.

1831).

183C.

183d,

184.

180'.

Gerson, N. C., Radio observations of the aurora, J. Atinos. Tern

Phys., v. 6, pp. 263—267 (1955).

Gerson, N. C., T. J. Keneshea, and R. J. Donaldson, Jr., Proceedings
of the conference on auroral physics, 1951, sponsored by Univ. of

Western Ontario and Geophys. Res. Directorate, Air Force Cain-

bridge Res. Center, 459 pp., Cambridge, Mass. (1956).

I'Ieppner, J. P., Time sequences and spatial relations in auroral

activity during magnetic bays at College, Alaska, J. Geophys. Res.,
v. 59, No. 3, pp. 329—338 (1954).

Hoffmeister, C., and J. Paton, Visual observations of the airglow
and other nonauroral luminosities of the night sky, An. Int. Geo»

phys. Year, v. 4, pp. 110—114 (1957).

Hulhurt, E. 0., Advance in the physics of the upper air since 1950,
Naval Research Lab. Report 4600, pp. 26—30, Washington (1955).

Hunten, D. M., Automatic auroral recorder, J. Optical Soc. Amen,
v. 46, No. 8, pp. 578—583 (1956).

Hunten, D. M., Excitation of the sodium D lines in the nightglow,
Phys. Rev., v. 97, p. 1178 (1955).

Hunten, D. M., F. E. Roach, and J. W. Chamberlain, A photometric
unit for the airglow and aurora, J. Atmos. Terr. Phys., v. 8, pp. 345

—346 (1956).

Jones, A. V., Infra-red spectrum of the night sky near 10000 A,
Nature, v. 175, pp. 950—951 (1955).

Jones, A. V., and H. Gush, Auroral and night sky exposure register,
Rev. Sci. Instr., v.25, p. 928 (1954).

Jones, A. V, and H. Gush, Infrared spectrometer for aurora and

airglow, J. Opt. Soc. Amen, v. 45, p. 899 (1955).

Kaplan, J., G. F. Schilling, and H. K. Kallmann, Methods and results

of upper atmosphere research, 168 pp., Inst. Geophys., Univ. Calif.

(1954).

Koomen, M. J., R. Seolnik, and R. Tousey, Measurements of the

night airglow from a rocket, Astron. J., v. 61, p. 182 (1950).

Kylil, R. FL, and H. F. Webster, Instability of hollow beams, Gen.
Electric Res. Lab. Report 56-RL-1556, 27 DD- (1956).

Matsushita, Si, Recent auroras seen in Japan, Miscellaneous Reprint
No. 50 (Solar Res. Memo No. 78) High Altitude Obs. of the Univ.
of Colorado.

Meinel, A. B., The morphology of the aurora, Proc. Nat. Acad. Sci.,
v. 40, No. 10, pp. 943—950 (1954).

Meinel, A. B., Systematic auroral motions, Astrophys. J., v. 122,
pp. 206—208 (1955).

Meinel, A. B., Velocity determination from auroral displays, Bull.
Inf. Intern. Union Geod. Geophys., v. 3, pp. 312—313 (1954).

Meinel, A. B., B. J. Negaard, and J. W. Chamberlain, A statistical

angiisis
of low-latitude aurora, J. Geophys. Res., v. 59, pp. 407—413

a .

Mcnzel, D. H., J. W. Warwick, and R. S. Lawrence, Theory of the
auroral zone, Science, v. 121, p. 624 (1955).

Nieolet, M., Nitrogen oxides and the airglow, J. Atmos. Terr. Phys.,
v. 7, pp. 297—309 (1955).

Oliver, N. J., Aurora and air glow observations during the Inter-
national Geophysical Year, J. Opt. Soc. Amen, v. 45, p. 900 (1955).



187a.

187D.

188.

USA 271

Pettit, H. 13., and E. Manring, Intensity variations of [OI] 5577 and

sodium D in the nightglow, Ann. Geophys., v. 11, pp. 377—386

(1955).

Pettit, H. E., F. E. Roach, P. St. Amand, and D. R. Williams, A

comprehensive study of atomic emissions in the nightglow, An.

Geophys., v. 10, pp. 329—347 (1954).

Pugh, R. E., The number density of meteor trails observable by the

forwardscattering of radio waves, Can. J. Phys., v. 34, pp. 997—

1004 (1956).

Regener, V. H., Zodiacal light, Univ. New Mexico, Albuquerque,
54 pp. (1954).

Rice, Mary L., and Malcolm Rigby, Selected annotated bibliography
on the physics of aurora, Met. Abst. Bib., v. 5, pp. 373—424 (1954).

Riehl, Herbert, 0n the atmospheric circulation at 500 MB in the

auroral belt, J. Geophys. Res, v. 61, pp. 525—534 (1956).

. Roach, F. E., Diurnal and seasonal variations of the airglow, Proc.

Nat. Acad. Sci., v. 40, pp. 950—950 (1954).

. Roach, F. E., Photometric observation of the airglow, An. Int. Geo-

phys. Year, v. 4, pp. 115—138 (1957).

. Roach, F. E., The night airglow, in Geophysics and the I.G.Y. (H.
Odishaw and S. Ruttenberg, eds.) Amer. Geophys. Union Mono-

graph No. 2, pp. 97—101 (1958).

. Roach, F. E., and A. B. Meinel, The height of the nightglow by
the van Rhijn method, Astroph. J., v. 122, pp. 530—553 (1955).

. Roach, F. E., and A. B. Meinel, Nightglow heights: A reinterpreta-
tion of old data, Astroph. J., v. 122, pp. 554—558 (1955).

. St. Amand, P., Instrumentation for nightglow research, Ann. Géo-

phys., v. 11, pp. 435—449 (1955).

. St. Amand, P., Some possible relations between the nightglow and

the ionosphere, Ann. Geophys., v. 11, pp. 450—460 (1955).

. St. Amand, P., and E. V. Ashburn, The frequency distribution of

the intensity of aurorae and the night airglow for 5577 [OI], J. Geo-

phys. Res, v. 60, No. 1, pp. 112—113 (1955).

. St. Amand, P., and H. B. Pcttit, A comment on a four—year study
of the [01] 5577 in the night glow, An. Astrophys, v. 17, pp. 427—

428 (1954).

Seaton, M. J., Theory of the airglow spectrum, Ann. Geophys., v. 11,
No .2, pp. 232 248 (1955).

Singer, S. F., Thermonuclear processes in the aurora, Physics Dept,
Univ. of Maryland, Tech. Report No. 52 (August 1956).

Van' Allen. .I. A., Direct detection of auroral radiation with rocket

equipment, Proc. Nat. Acad. Sci., v. 43, DD. 57—02 (1957).

Wark, David Q., and John M. Stone, Measurement of the doppler
Width of the l. 5577 line in the night sky, Nature, v. 175, pp. 254—
255 (1955).

Whipple, F. L., Evidence for winds in the outer atmosphere, Proc.
Nat. Acad. Sci., v. 40, pp. 960—972 (1954).

_\\'ulf, O. R., 011 the production of a glow discharge in the

ionosphere by winds, Bull. Int. Intern. Union Geod. Geophys., v. 3,
pp. 332—333 (1954).

Part vii. Cosmic Rays

Aarons,‘J., and W. R. Barron, Sudden absorption of atmospheric:
due to increase In cosmic ray intensity, Nature, v. 178, pp. 277—
278 (Aug.4,1956).



214.

215.

PART III. — NATIONAL REPORTS

Anderson, K. A., Effects of non—primary cosmic radiation on the

number-energy relation and geomagnetic correlations near the top
of the atmosphere, Minneapolis, University of Minnesota, Cosmic
Ray Group, Tech. Rep., 100 pp., mim. (1955). 28 cm.

Bartol Research Foundation, Fifth annual report of the work of the
Bartol Research Foundation of the Franklin Institute. Swarthmore,
The Franklin Institute, 126 pp., mim. (Sept. 30, 1955) (Contains
chapter on cosmic rays.)

Brode, B. B., and A. Goodwin, Jr., Extraordinary increase of the
cosmic radiation on February 23, 1956, Phys. Rev., v. 103, No. 2,
p. 377 (1956).

Brown, R. H., The superposition of cosmic-ray effects on February
23, 1956, J. Geophys. Res, v. 62, No. 1, pp. 147—154 (1957).

Brown, R. R., Time variations of cosmic»ray intensity, J. Geophys.
Res., v. 61, No. 4, pp. 639—646 (1956).

Chasson, R. L., Cosmic-ray intensity fluctuations at sea level, Phys.
Rev., v. 96, No. 4, pp. 1116—1123 (1954).

Chupp, E. L., Cosmic ray time variations, Berkeley, University of
California, 29 pp. + 11 figs., mim. (Feb. 1, 1955) 28 cm.

Danielson, R. E., P. S. Freicr, J‘ E. Naugle, and E. P. Ney, Heavy
primary cosmic radiation at the equator, Phys. Rev., v. 103, No. 4,
pp. 1075—1081 (1956).

Davis, L., Jr., Intcrplanetary magnetic fields and cosmic rays,
Phys. Rev., v. 100, pp. 1440—1444 (1955).

Davis, L. H., H. M. Caulk, and C. Y. Johnson, Primary cosmic-ray
alpha particles and protons at 1. = 55° N., Phys. Rev., v. 101, No. 2,
pp. 800—806 (1956).

Ellis, R. A., \I. B. Gottlieb, and J. A. Van Allen, Low-momentum
end of the spectra of heavy primary cosmic rays, Phys. Rev., v. 95,
pp. 147—159 (1954).

Firor, J. W., W. H. Fonger, and J. A. Simpson, Cosmic radiation
intensity-time variations and their origin, V. The daily variation
of intensity, Phys. Re\'., v. 94, No. 4, pp. 1031—1036 (1954).

. Forbush, S. 13.. Large increase of cosmic-ray intensity following
solar flare on February 23, 1956, J. Geophys. Res., v. 61, No. 1,
pp. 155—156 (1956).

Forbush, S. E., Large increase of cosmic-ray intensity following
solar flare on February 23, 1956, J. Geophys. Res., v. 62, N0. 1,
pp. 169—170 (1957).

. Forbush, S. E., Some influences on cosmic rays, Proc. Nat. Acad.
Sci., v. 43, pp. 28—41 (1957).

. Forbush, S. E., World-wide cosmic-ray variations, 1937—1952,
J. Geophys. Res., v. 59, No. 4, pp. 525—542 (1954).

Forbush, S. 13., and E. H. Vestine, Ionospheric magnetic fields
during marked decrease in cosmic rays, Indian J. Met. Geophys.,
v. 5. special geomagnetic number, pp. 113—116 (1954).

Fowler, P. H., C. J. Waddington, P. S. Freier, J. Naugle, and E. P.
Ney, The low energy end of the cosmic ray spectrum of alpha-
partielcs, Phil. Mag, v. 2, No. 14, pp. 157—175 (1957).

Graham, J. W., and S. E. Forbush, Solar flare and magnetic storm
effects in cosmic-ray intensity near the geomagnetic N pole, Phys.
Rev., v. 98, N0. 5, pp. 1348—1349 (1955).

Griem, H., and S. F. Singer, Geomagnetic albedo at rocket altitudes
at the Equator, Phys. Rev., v. 99, p. 608 (a) (1955).



22Gb.

228a.

228b.

USA 273

Harris, F. 13., and I. Eseobar V. East-west asymmetry of positive
and negative mesons at the geomagnetic equator, Phys. Rev., v. 100,
No. 1, pp. 255—268 (1955).

Hess, V. F., and A. \V. Manning, A study of the ionization produ-
ced in gases by cosmic radiation, Trans. Amer. Geophys. Union,
v. 37, No. 6, pp. 676—681 (1956).

Horwitz, N., Cerenkov counter flux measurement of cosmic-ray
alphas at 41°, Phys. Rev., v. 98, pp. 165—172 (1955).

. Jory, F. S., Influence of geomagnetic quadrupole fields upon

cosmic-ray intensity, Phys. Rev., v. 102, N0. 4, pp. 1167—1173
(1956).

. Jory, F. S., Selected cosmic-ray orbits in the earth‘s magnetic field,
Phys. Rev., v. 103, No. 4, pp. 1068—1075 (1956).

Kaplon, M. F., J. H. Noon, and G. W. Racette, Abundance of

lithium, beryllium, and boron in the primary cosmic radiation,
Phys. Rev., v. 96, pp. 1408—1416 (1955).

Koshiba, M., and M. Schein, Time variation of primary heavy
nuclei in cosmic radiation, Phys. Rev., v. 103, No. 6, pp. 1820—
1824 (1956).

Liist, R., Impact zones for solar cosmic-ray particles, Phys. Rev.,
v. 105, No. 6, pp. 1827—1839 (1957).

Linsley, J., Measurement of multiply charged cosmic rays by a new

technique, Phys. Rev., v. 97, pp. 1292—1302 (1955).

Linsley, J., Cerenkov counter measurement of multiply charged
cosmic rays, Phys. Rev., v. 101, No. 2, pp. 826—834 (1956).

Lockwood, J. A., H. E. Yingst, A. R. Calawa, and G. Sarmaniote,
Cosmic-ray neutron intensity increase associated with solar flare
of February 23, 1956, Phys. Rev., v. 103, No. 1, pp. 247—248 (1956).

McClure, G. W., Composition of the primary cosmic radiation at
J. : 10" N., Phys. Rev., v. 96, No. 5, pp. 1391—1400 (1954).
McDonald, F. 8., Direct determination of primary cosmic ray
alpha particle energy spectrum by a new method. Iowa City,
State University of Iowa, Dept. of Physics, Pub. SUI-56-4, 35 pp.
+ 16 figs., mim. (March 1956). 28 cm.

McDonald, F. 8., Study of geomagnetic cut-off energies and tem-

poral variation of the primary cosmic radiation. State Univer-
sity of Iowa, Physics Dept., Rep. No. SUI-57-8, 24 pp. + 10 figs,
mim. (April 1957).

. Meredith, L. H., M. B. Gottlieb, and J. A. Van Allen, Direct detec-
tion of soft radiation above 50 kilometers in the auroral zone,
Phys. Rev., v. 97, pp. 201—205 (1955).

Meredith, L. H., J. A. Van Allen, and M. B. Gottlieb, Cosmic ray
intensity above the atmosphere at high latitudes, Phys. Rev., v. 99,
pp. 198—209 (1955).

Meyer, P., E. N. Parker, and J. A. Simpson, Solar cosmic rays of
February 1956 and their propagation through interplanetary space,
Phys. Rev., v. 104, N0. 3, pp. 768—783 (1956).

Meyer, P., and .l. A. Simpson, Changes in amplitude of the cosmic.
ray 27-day intensity variation with solar activity, Phys. Rev.,
v. 96, pp. 1085—1088 (1954).

'. Meyer, P., and J. A. Simpson, Changes in the low-energy particle
cutoff and primary spectrum of cosmic rays, Phys. Rev., v. 99,
pp. 1517—1523 (1955) and v. 106, pp. 568—571 (1957).

. Morrison, P., Solar origin of cosmic-ray time variations, Phys.
Rev., v. 101, No. 4, pp. 1397—1404 (1956).



2291).

229C.

230.

231.

235a.

2351).

236a.

2361).

237a.

237b.

237C.

237d.

237e.

238a.

238]).

238C.

239a.

2391).

PART III. — NATIONAL REPORTS

Morrison, P., On the origin of cosmic rays, Rev. Mod. Phys, v. 29,
pp. 235—243 (1957).

Morrison, P., S. Olbert, and B. Rossi, The origin of cosmic rays,

Phys. Rev., v. 94, pp. 440—453 (1954). (See also item 2291)).

Neher, H. V., and E. A. Stern, ”Knee” of the cosmic-ray latitude

curve, Phys. Rev., v. 98, pp. 845—846 (1955).

Neuburg, H. A. C., R. K. Soberman, M. J. Swetnick, and S. A. Korff,
High-altitude cosmic~ray neutron density at the geomagnetic pole,
Phys. Rev., V. 98, pp. 1276—1279 (1955).

Noon, J. H., and M. F. Kaplon, Interactions of the heavy nuclei

of the cosmic radiation, Phys. Rev., v. 97, pp. 769—779 (1955).

Norman, R. J., Influence of the earth’s magnetic field on air

showers, Phys. Rev., V. 101, pp. 1405—1406 (1956).

Parker, E. N., Modulation of primary cosmic-ray intensity, Phys.
Rev., v. 103, pp. 1518—1533 (1956).

Parker, E. N., The propagation of hydromagnetic waves and the

acceleration of cosmic rays. Salt Lake City, Univ. of Utah, Tech.

Rep. No. 13, 21 pp., mim. (1955).

Pomerantz, M. A., Latitude effect of cosmic radiation at low

altitudes, Phys. Rev., v. 98, pp. 105—106 (1955).

Pomerantz, Martin A., Sea-going cosniic»i‘ay observatory, J. Frank].

Inst., v. 263, pp. 153—159 (1957).

Ray, E. C., Effects of a ring current on cosmic radiation, Phys.
Rev” v. 101, pp. 1142—1148 (1956).

Ray, E. C., Effects of a ring current on cosmic radiation, Impact
zones, Phys. Rev., v. 104, pp. 1459—1462 (1956).

Simpson, J. A., New experiments concerning the geomagnetic field

extending into interplanetary space, in Geophysics and the I.G.Y.
(H. 0dishaw and S. Ruttenberg, eds.), Amer. Geophys. Union

Monograph No. 2, pp. 65—70 (1958).

Simpson, J. A., Solar origin of changes in the primary cosmic

radiation, Proc. Nat. Acad. Sci., v.43, pp. 42—46 (1957).

Simpson, J. A., H. W. Babcock, and H. D. Babcock, Association of

a "unipolar” magnetic region on the sun with Changes of primary
cosmic-ray intensity, Phys. Rev., v. 98, pp. 1402—1406 (1955).

Simpson, J. A., K. B. Fenton, J. Katzman, and D. C. Rose, Effec-

tive geomagnetic equator for cosmic radiation, Phys. Rev, v. 102.
pp. 1648—1653 (1956).

Simpson, J. A., F. Jory, and M. Pyka, On deriving geomagnetic
dipole-field coordinates from cosmic-ray observations, J. Geophys.
Res, v. 61, pp. 11—22 (1956).

Singer, S. F., The primary cosmic radiation and its time varia-

tions, in Progress in cosmic ray and elementary particle physics,
V. 4, North Holland Pub. Co. and Interscience, New York (1957).

Singer, S. F., Cosmic ray time variations produced by decelera-
tion in interplanetary space, Nuovo Cim., Suppl. (1957).

Singer, S. F., On the low energy cutoff of the cosmic radiation,
Nuovo Cim., Suppl. (1957).

Sohcrman, R. I{., High altitude cosmic ray neutron intensity varia—

tions, New York University, Cosmic Ray Project, Tech. Rep, 52 pp.,
mim. (1955). 28 cm.

Soherman, R. K., A. Beiser, and S. A. Korff, Variation of the posi-
tion of the cosmic-ray neutron intensity maximum with geomagne~
tic latitude, Phys. Rev., r. 100, No. 3, pp. 859—860 (1955).



USA 275

Swami, W. F. G., Acceleration to cosmic ray energies hy electro-

magnetic inductive action, J. Frank]. Inst., v. 258, No. 3, pp. 205—
212 (195-1).

Treiman, S. B., Solar magnetic moment and cosmic-ray effects
associated with solar flares, Phys. Rev., v. 94, No. 4, pp. 1029—
1030 (1954).

Van Allen, J. A., and C. E. McIlwain, Cosmic-ray intensity at high
altitudes on February 23, 1956, J. Geophys. Res., v. 61, No. 3,
pp. 569—571 (1956).

-

Winckler, J. H., Cosmic-ray increase at high altitude on February
23, 1956, Phys. Rev., v. 10-1, No. 1, p. 220 (1956).

Yagoda, H., Observations on stars and heavy primaries recorded
in emulsions flown in Viking rocket N0. 9, Can. J. Phys., v. 34,
No. 1, pp. 122—146 (1956).

Part viii. Cosmic-terrestrial ReIationsItips

Ashburn, E. V., J. G. Moore, and P. St. Amand, Auroral radiation
in the 2 to 3 micron range, J. Geophys. Res., v. 61, No. 3, p. 568

(1956).

. Bahcock, H. W., and H. D. Babcock, The sun’s magnetic field,
1952—1954, Astroph. J., v. 121, No. 2, pp. 349—366 (1955).

. Bahcock, H. \V., and H. D. Babcock, The sun’s magnetic field and

corpuscular emission, Letter in Nature, v. 175, p. 296 (1955).
"

. Beiser, A., On an interplanetary magnetic field, J. Geophys. Res.,
v. 60, No. 2, pp. 155—159 (1955).

. Beiser, A., Solar-terrestrial time delays, J. Geophys. Res., v. 60,
No. 2, pp. 161—164 (1955).

Berkner, L. V., Plan for a National Radio Astronomy Facility,
Astr. J., v. 61, No. 4, pp. 165—166 (1956).

. Bok, B. J., A national radio observatory, Sci. Amen, v. 195, No. 4,
pp. 56—64 (1956).

. Bok, B. J., 21-centimeter research, Smithsonian Contributions
to Astrophysics, v. 1, No. 1, pp. 141—147 (1956).

. Bolton, J. G., Radio telescopes for position finding, Astr. J., v. 61,
No. 4, pp. 168—169 (1956).

. Bolton, J. G., Radio astronomy of galaxies, Pub. Astr. Soc. Paci-
fic, v. 68, N0. 405, pp. 477—494 (1956).

Burke, B. F., and M. A. Tuve, Interferometers in radio astronomy,

Siiéitéisonian
Contributions to Astrophysics, v. 1, No. 1, pp. 31—36

5 ).

. Burke, B. F., and K. L. Franklin, Observations of a variable radio
source associated with the planet Jupiter, J. Geophys. Res., v. 60,
No. 2, pp. 213—217 (1955).

Chandrasekhar, 5., On cosmic magnetic fields, Proc. Nat. Acad.
Sci., v. 43, pp. 2-1—27 (1957).

Chapman, Sydney, Solar influences on the upper atmosphere,
Technical Report No. 2, Inst. for Solar, Terrestrial Research, High
Altitude Obs. of Univ. of Colorado, pp. 11—20 (Oct. 1956).

Crary, J. H., R. A. Helliwell, and R. F. Chase, Stanford-Seattle

\(Valéisstler observations, J. Geophys. Res., v. 61, No. 1, pp. 35—44
5 ).

Dinger, Harold 13., Whistling atmospheries, Naval Research Lab.

Rep. 4825, 37 pp. (1956).



259.

260.

261.

268.

2693.

26%.

270.

271.

PART III. — NATIONAL REPORTS

Dungey, J. W., Solar electrodynamics, J. Aimos. Terr. Phys, v. 6,
Nos. 2/3, pp. 88—90 (1955).

Firor, John, Inferences from radio signals from the Sun and

planets, Proc. Nat. Acad. Sci., v. 43, pp. 2—8 (1957).

. Firor, J., Brightness distribution of the sun at 1.45 meters, Astroph.
J., v. 123, No. 2, pp. 320—324 (1956).

Forhush, S. E., and B. F. Burke, Absorption of cosmic radio noise

at 22.2 Me/see following solar flare of February 23, 1956, J. Geo-

phys. Res., v. 61, No. 3, pp. 573—575 (1956).

Fritz, 8., Solar radiation and the lower atmosphere, Proc. Nat.

Acad. Sci., v. 43, pp. 95—104 (1957).

Grierson, J. K., A technique for the rapid analysis of whistlers,
Proc. Inst. Radio Eng, v. 45, No. 6, pp. 806—311 (1957).

Hagen, J. P., A. E. Lilley, and E. F. McClain, Absorption of 21-cm

radiation by interstellar hydrogen, Astroph. J., v. 122, N0. 3,
pp. 361—375 (1955).

Heeschen, D. S., Harvard’s new radio telescope, Sky and Telescope,
V. 15, N0. 9, pp. 388—390 (1956).

Helliwell, R. A., and M. G. Morgan, IGY whistler observations,
Science, v. 123, p. 788 (1956).

Hulburt, E. 0., Variations of the ionosphere and of the solar inten-

sity with sunspots, Proc. Nat. Acad. Sci., v. 43, pp. 92—95 (1957).

Jansky, C. M., Jr., The beginnings of radio astronomy, Amer.

Scientist, v. 45, N0. 1, pp. 5—12 (1957).

. Kraus, J. D., Radio telescope designs of large aperture and low

cost, Astr. J., v. 61, No. 4, pp. 169—170 (1956).

. Kraus, J. D., The radio sky, Sci. Amen, v. 195, No. 1, pp. 32—37

(1956).

. Kraus, J. D., Class II radio signals from Venus at a wave-length
of 11 meters, Nature, v. 178, pp. 159—160 (July 21, 1956).

Little, C. G., High latitude ionospheric observations using extra-

terrestrial radio waves, Proc. Inst. Radio Eng., v. 42, No. 11, pp.

1700—1701 (1954).

McNish, A. G., and J. V. Lincoln, Prediction of the present sunspot

aisle,
Trans. Amer. Geophys. Union, v. 35, No. 5, pp. 709—710

54).

Menzel, D. 11., Solar activity and terrestrial disturbances, Science,
v. 119, p. 584 (1954).

Menzel, D. H., Solar activity and terrestrial disturbances, Proc.

Nat. Acad. Sci., v. 40, No. 10, pp. 973—978 (1954).

Mercure, R., S. C. Miller, Jr., W. A. Rense, and F. Stuart, The sun’s
disk in Lyman-alpha radiation, J. Geophys. Res., v. 61, No. 3,
pp. 571—573 (1956).

Morgan, M. G., H. E. Dinger, and G. McK. Allcock, Observations
of whistling atmospherics at geomagnetically conjugate points,
Nature, v. 177, pp. 29—31 (Jan. 7, 1956).

. Parker, E. N., The formation of sunspots from the solar toroidal

field, Astropli. J., v. 121, No. 2, pp. 491—507 (1955).
. Parker, E. N., The solar hydrodynamic dynamo, Proc. Nat. Acad.

Sci., v. 43, pp. 8—14 (1957).

Reher, G., Fine structure of solar radio transients, Nature, v. 175,
p.132 (Jan. 15, 1955).

Sen, H.'K., Nonlinear theory of space-charge wave in moving,
interacting electron beams with application to solar radio noise,
Phys. Rev” v. 97, No. 4, pp. 849—855 (1955).



USA 277

Shain, C. A., Location on Jupiter of a source of radio noise,
Nature, v. 176, pp. 836—837 (Oct. 29, 1955).

Shapley, A. H., and W. 0. Roberts, The great solar regions of

9—24 February 1956, and their terrestrial effects, Nat. Bur.

Standards Rep. 5062, 20 pp. (1957).

Stetson, H. T., Chairman, Report of the special committee on

cosmic-terrestrial relationships for the year ending June 30, 1955,
Trans. Amer. Geophys. Union, v. 36, No. 6, pp. 1061—1066 (1955).

Stetson, H. T., Chairman, Report of the special committee on

cosmic—terrestrial relationships for the year ending June 30, 1956,
Trans. Amer. Geophys. Union, v. 37, No. 4, pp. 491—496 (1956).

Storey, L. R. 0., Whistlers, Sci. Amer., v. 194, No. 1, pp. 34737

(1956).

Theissing, H. H., and P. J. Caplan, Atmospheric attenuation of
solar millimeter wave radiation, Bul. Amer. Phys. Soc., v. 30, p. 24

(1955).

Vestine, E. H., Chairman, Geophysics symposium on solar and
terrestrial relationships, Proc. Nat. Acad. Sci., v. 43, pp. 1~—-104

(1957). (The papers are individually entered as items 8a, 24c, 6113,
1691), 196, 212e, 237b, 252, 257a, 259, 264, and 27213 of this bibli-

ogmphy.)

Ward, Frederick, W., Jr., Solar, geomagnetic, and ionospheric
phenomena as indices of solar activity, Air Force Cambridge
Res. Ctr., Geopliys. Res. Pap. 54, 76 DD- (1956).

Wells, H. W,, Flux measurements of discrete radio sources at

frequencies below 30 megaeyclcs, J. Geophys. Res., v. 61, No. 3,
pp. 5417545 (1956).

Wild, J. P., Radio waves from the sun, Sci. Amen, v. 192, No. 6,
pp. 407744 (1955).





Part IV

Special Reports
Committee No. 1

Committee on Observatories

Report by E. Lahaye, Chairman

Membres dn Comité:

Dr. I. A. Fleming t, President d’honneur

Prof. Dr. E. Lahaye, President

Prof. J. Bartels

Dr. J. W. Beagley
Prof. J. Coulomb

Dr. A. L. Cullington
Dr. A. A. Giesecke

Dr. P. Herrinck

Dr. H. F. Johnston

Dr. J. D. Kalinin

Dr. V. Lanrsen

Dr. 0. Lfitzow—Holm

Dr. R. Glenn Madill

Prof. E. Medi

Dr. J. H. Nelson

Dr. S. K. Pramanik

Dr. L. S. Prior

Capt. E. B. Roberts

Dr. J . Rodriguez-Navarro
de Fuentes

Dr. J. Veldkamp
Dr. E. Selzer

Dr. R. F. Thyer

Le Comité des Observatoires tient tout d’abord a exprimer la

donloureuse émotion que lui a cause 1e déces de son President

d’honneur, le Dr. I. A. Fleming. ll rend a sa Inémoire un hom—

mage de profonde reconnaissance et d’admiration pour l’oeuvre
si féconde réalisée par le Dr. Fleming et pour son dévouement

admirable aux progrés du Géomagne’tisme.
Lors de sa session tenue a Bruxelles en septembre 1955, la

CSAGI avait, en suite d’une suggestion de l’AIGA, adopté la réso-

lution suivante:

“The CSAGI endorses the suggestion of the International

Association of Geomagnetism and Aeronomy, that the Asso—

ciation Committee on Observatories be charged with the pre—

paration of a list of all IGY magnetic stations with detailed

information as to instrumental equipment and availability
of data at each station.“
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Dans le but de répondre a cette resolution, 1e Comité a inis all

point un formulaire pre’cis et étendu, dont les textes en fran;ais
et en anglais sont reproduits dans les annexes I et II. L’envoi de

ces forinulaires a eu lieu au début du Inois d’aofit 1956.

Il convenait en effet que cette importante enquéte ne débutfit

pas trop tot, afin dc pouvoir mettre a la disposition (les Membres

de I’AIGA les données les plus récentes sur les installations scien»

tifiques des (Iifférents observatoires, et notannnent sur les instal—

lations temporaires organisées a l’occasion de l’AGI. Les répon—
ses se sont échelonne’es depuis septembre 1956 jusque février

1957. Un rappel a été envoye’ en mars 1957.

Actuellement, les observatoires indiquc's dans l’annexe III ont

repondu d’une maniére complete an formulaire.

Le Comité considére ce re’sultot connne trés satisfaisant. Il tient

'21 exprimer ses plus vifs et plus sinceres remerciements it tous

ceux qui ont ainsi collaboré a ses efforts. Il apprécierait parti—
culierement toute suggestion tendant £1 améliorer ce formulaire.

Les re'ponses seront reproduites par les soins de l’Institut

Royal Météorologique de Belgique, selon un procédé off-set, et

telles qu’elles ont été rédigées. Cette publication, qui contiendra

donc des documents rédigés en angluis, en allelnand, en cspagnol
et en frangais, sera tres probablenient distribuée vers la fin du

mois de mai 1957.

Le Comité considére qu’une dénlarche ultérieure devrait étre

la traduction de ces documents au n1oins en frangais et en anglais
et leur impression definitive sous forme de fcuilles perl'orées
sous reliure mobile. 11 considére e11 outre que cettc initiative ne

peut étre decidée que par l’AIGA ct n’est plus de la competence
du Comite’ des Observatoires. II estilne égaleinent qu’étant donné

l’importance scientifique que présente le réseau des Observa—

toires magnetiques, i1 conviendrait que le secretariat dc l’AIGA

puisse disposer (I’un bureau permanent dont une (les taches

serait de faire connaitre régulierement les modifications et les

améliorations de ces observatoires.

Le Comité apprécie tout particulierement les efforts conside-

rables qu’aecomplissent plusieurs pays pour e'tablir des stations

temporaires (Ians des regions inhospitalieres et contribucr ainsi

a supprimer pendant l’AGI, des lacunes iniportantcs du réseuu
des observatoires magnetiques. Il souhaite Vivement que les ini—

tiatives audacieuses qui se inanifestent ainsi ne soient pas toutes

lilnitées a la dnrée de I’AGI, et que certaines se poursuivent ulte—

rieureinent. En particulier, i1 considere que certaines stations de

I’Antarctique devraient avoir un cnractére international perma—
nent et que certains pays devraient se relayer annuellelnent en

ces stations afin d’y poursuivre d’une maniere continue (les ob—

servations dans le domaine du géoniagnétisme, portant notain—

1nent sur le champ inagnétique terrestre, l’ionosphére, les cou-

rants telluriques, les aurores, le ciel nocturne, etc.



OBSERVATORIES 281

Annexe I.

Formulairc adressé a tous les observatoires géoniagnétiques
permanents dans lo but d’obtenir a l’occasion dc l’Année Géophy—
sique Internationale unc description détaillée (le leurs installa—

tions scientifiques ainsi que des inforlnations étcndues sur leurs

activités.

go

I. OBSERVATOIRES MAGNETIQUES PERMANENTS

Renseignements généraua‘.
Nom de l’observatoire

Adresse de 1’0bservat0ire (village, province, pays)
Numéro de telephone de l’ol)servatoire

Institution dont il dépend
Adresse de cette Institution

Adressc oil l’on peut obtcnir les copies des enregistrements
et des observations.

Position ge’ogz‘aphique.
2.1 Latitude (avec une precision d’au iiioins un dixiéme de

degre’).
2.2 Longitude Greenwich (id.)i
2.3 Latitude géomagnétique.
24 Longitude géomagnétique

(N. B. Pour assurer l’uniformite' des coordonnées geo-
Inagnétiques, i1 conviendrait d’utiliser les coordonne’es

établies par le Comité Spécial de l’Année Géophysique
Internationale et qui sont basées sur les coordonnées sui—

vantes du p61e Nord géomagnétique: 78°,5 N, 69° \V).
2.5 Altitude (on métres et en pieds).
2.6 Allure et nature du terrain au voisinage de l’observa—

toire.

Bréuc note Itistorique.

Date de la creation. Si 1’0bservat0ire actuel continue ou rem—

place 1111 autre observatoire, indiquer le nom de ce dernier et

sa distance approximative au nouve] observatoi '

Date de la
mise en station des appareils actuellement utilisés. Etc.

Bre’ve note sur les bdtiments ubritant les uppareils.

Répartition des locaux; dimensions; matériaux elnployés
pour la construction; lnode de chauffage, etc.

Perturbations artificielles.

Indiquer si des lignes électriques de tramways ou des lignes
dc chemin do for e'lectriques produiscnt de faibles pertur—
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hations; si possible, en preciser 1a nature. Dans ce cas, indi-

quer la distance approximative de la ligne la plus proche.

6. Equipements pour l’enregistrcment.

\]

6.1 Variométres. Donner (les précisions sur:

6.1.1 Leur type, la date approximative (le leur construc-

tion.

6.1.2 Leur sensibilité.

6.1.3 L’orientation (les ailnants: par rapport au me’ridien

magnétique (déclinaison) ; par rapport au plan
normal du me’ridien magnetique (composante H) ;

par rapport au plan horizontal (composante Z).

6.1.41 Les dispositifs utilises pour contréler les orienta-

tions.

6.1.5 Le contréle et la compensation de la temperature.

6.1.6 Les dispositifs utilises pour (léterminer les valeurs

d’échelle; la precision atteinte, le Hombre de (léter-

minations effectuées par an.

Enregislreurs. Donner des précisions sur:

6.2.1 Leur type, 121 (late approximative (le leur construc—

tion.

6.2.2 Leur vitesse (le deroulement.

6.2.3 Le dispositif utilise pour obtenir les marques (le

temps; la précision (1e ces marques.

N.B. Dans cctte rubrique doivent également figurer les

renseignelnents concernant les équipements pour

l’cnregistrement (les variations rapides (les ele-

ments niagnétiques.

Equipements pour les mesures absolues.

7.1

7.2

5]OJ

Appareils absolus utilises. Description trés succincte on

references. Precision (les mesures.

Nomln'e de mesures absolues de chaque élément nor—

malement effectuées en un an.

Indiquer si (les comparaisons avec des instruments ab-

solus d’autres observatoires ont été faites. Dans l’affir-

mativc, indiquer les dates et les résultats dc ces inter—

comparaisons et la maniere dont elles ont été t'aites.

Equipemellts pour les mesures en campagne.

Type d’appareils utilises; description tres succincte ou refe—

rences; préelsion (les Inesures.



OBSERVATORIES 283

9. Autres équipements pour (les mesures magnétiques 11011 uti-
lisés en service continu.

Par exeniple, pour: mesure des susceptibilités de l’induction

magne’tique, etc.

Autrcs installations ge’ophysiques dependant de I’obseruw
toire 011 situe’es (Ians son uoisinagc.
Bréves descriptions (les installations de courants telluriques,
(le sondages ionosphériques, de rayonnement cosmique, etc.

10.

11. Publications (les données mugne’tiques.
11.1

11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

Titre du l'ecueil contcnant ees (lonliées, périodicité de

sa publication (annuelle, semestrielle, etc); date (in

dernier recueil; date (les données les plus 1‘écentes pub—
liées. Adresse oil l’on peut obtenir ces publications.
Heure utilisée. Difference entre l’heure locale et l’heure
GMT.

Eléments dont les valeurs sont publiées (D, H, Z,
X, Y. . .).

Indiquer si ces \‘aleul‘s sont (les valeurs horail‘es on

non.

Si elles ne sont pas des valeurs horaii‘es, indiquei' com»

ment elles sont calculées.

Si elles sont des valeul's llOl‘flil‘eS;

11.6.1 Sont—elles mesui‘ées aux lleures exactes.

11.6.2 011 sont—elles (les valeurs moyennes pour un in-

tervalle (16 Line heure; cct intel‘valle (le une heure

finit—il a une heure exacte 011 30 minutes aprés
une heure exacte.

Auti‘es valcurs publiées (sommes et inoyennes journa—
lieres; sonunes et moyenncs horail'es mensuelles; va—

leurs moyennes pour les cinq jours calmes et les cinq
jours perturbés; maxima at minima joul‘naliers;
heures (les debuts brusques; crochets; pulsations,
indices; ete.).

Indiquer si des magnétogranimes sont publiés ct com—

ment ils sont choisis.

Indiquer si les resolutions adoptées a Home en sep—
temhre 1954 par l’AIGA au sujet de la publication des
donue’es iiiagnétiques, resolutions qui figurent dans le

paragl'aplie 22 des resolutions, reproduit en annexe,
seront appliquées entiérelnent (lans les pl‘ocliains re—

cueils (les (lonnées 011 seulemcnt partiellement. Dans ee

cas, indiquer quelles sont les resolutions qui ne seront

pas suivies.
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11.10111diqucr si certaines dcs données ne sont pas publiécs.
Dans l’affil‘mative, indiquei‘ s’il est possible de les ob—

tenir et par qucls moyens.

11.11 Indiquer si l’obsei‘vatoirc contribue a la publication in—

ternationale dcs cai‘actel‘es magnetiques.

11.12lndique1‘ si lcs données et les enregistremcnts de l’ob-

servatoire peuvent étl‘e obtcnus sur micro-films; les

conditions d’obtention; l’adresse oil l’on peut obtenii‘

ces micro-films.

Publications auti'es que celles contenant les (lonnées mag-

nétiques.

Titres des publications contenant (les études 1'cnt1'a11t dans 1c

cadre de l’activité de I’AIGA: géomagnétisme, courants tellu-

riques, observations ionosphériques, etc. Adresse ou 1’011 peut
obtenii‘ ces publications.

II. STATIONS MAGNETIQUES TEMPORAIRES ETABLIES

EN VUE DE COLLABORER AUX OBSERVATIONS DE

L’ANNEE GEOPIIYSIQUE INTERNATIONALE

N.B. Les 1'cnscigne1nents a tournir sont analogues '21 ccux in—

diqués (tans I, mais en tenant compte du caractél‘e

temporaii‘c (les installations. 11 y aura (1011c lieu de

fournir les renseigncmcnts suivants:

chseignements ge'nél'auas.
Foui‘nir lcs renseigncmcnts connne ils sont demandés en 1.1.

Position ge’ograplziquc.
id. en 1.2.

Bz'éuc note historique.
Date de la lnise e11 fonction ou de la mise en fonction p1‘o«

bable. Duréc probable (les observations.

Bréue note sur les constructions abritant les appureils.
Fournir les renscigneincnts conune ils sont demandcs on 1.4.

Equipements pour l’enI'egistI'ement.
id. en 1.6.

Equipements pour les mesnres absolues.

id. en 1.7.
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10. Autres installations géopllysiques (Iépendant (la la station.

Brcve description (les installations éventucllcs pour les cou-

rants telluriques, les sondages ionosphériques, lc rayonne-
Inent cosmique, etc.

Annea‘e

Re’solutions au sujet de la publication (les (lonnées magnétiques

adopte’es par I’AIGA at Rome (:11 septembre 1954.

22) L’AIMET recommande aux observatoires magnétiques la

publication dans les annuaires on par d’autrcs moyens des

données suivantes par ordre d’importance:

a) Données de premiere importance
1°) Valeurs horaires (les trois éléments avec indication

des valeurs interpolées. Lorsque les valeurs moyen-
nes sont utilisées, elles doivcnt étre centrées sur les

(lemi-heures;

2°) Moyennes mensuelles ct annuelles, dés que possible;

3°) Indices K (et aussi indices C s’ils ont été donnés an-

térieurement) et si on le juge utile description de

l’activité magnétique;

4°) Renseignements sur l’équipement normal, sur les en-

registrements exécutés, et sur la précision (les mesu-

res (observations absolues, determination des lignes
dc base, valeurs d’échelle, fonctionnement (les appa-
reils absolues et (les variometres, orientation at inter—

action des aimants, coefficients de temperature et

étalonnage des appareils absolus) ;

5°) Reproduction des magnétogrammes de chaque jour
011 au moins reproduction dc magnétogrammes
choisis;

6°) Somnles et moyennes journalieres et sommes et moy-
ennes horaires mensuelles et valeurs moyennes cor—

respondantes pour les cinq jours calmes et les cinq
jours perturbés sélectionnés pour le Inois en ques~
tion;

7°) Heures des debuts brusques des perturbations mag—
nétiques et autant que possible (165 crochets, pulsa—
tions, pulsations géantes et changemcnts semblables
et autres phénomenes remarquahles, avcc indication
de l’amplitude et du sens pour chaque élément;
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1)) Données supplémentaires.
1°) Variations diurnes ou e'carts heure par heurc pour

tous les jours et pour les jours sélectionnés e11 moy-
enne sur les mois, lcs saisons de Lloyd et les années;
indication éventuelle de la variation non cycliquc;

2°) Pour chaquc jour les valeurs maxima et minima et

les differences de ccs valeurs extremes;

3°) Descriptions des installations spéciales et indications

sur les periodes dc fonctionnement de ccs installa-

tions (inagnétographes a marche rapide, enregistre»
ments de vitesse de variation, etc.).

Annexe II.

The annexed form of enquiry is sent to all magnetic observato-

ries in order to collect for the IGY a complete description of the

scientific equipment used and full information regarding the ac-

tivities of the observatories.

1.

I. PERMANENT MAGNETIC OBSERVATORIES.

General information.
Name of observatory
Address of observatory (village, province, country)
Telephone number of observatory
Institution to which it belongs
Address of this institution

Address at which copies of records and observations may be

obtained.

Geographical location.

2.1 Latitude (with a precision of at least one tenth of a

degree).
2.2 Greenwich longitude (id).
2.3 Geomagnetic latitude.

2.41 Geomagnetic longitude
(N. B. In order to ensure uniformity of geomagnetic co-

ordinates, it is advisable to use the coordinates fixed by
the CSAGI which are based upon the following coordi»

nates of the geomagnetic North Pole: 780,5 N, 69° \V).
2.5 Altitude (in meters and in feet).
2.6 Appearance and nature of the site near the observatory.

3. Brief historical notice.

Date of establishment. If the present observatory replaces
another observatory, give name of the former and its approxi-
mate distance from the new observatory. Date of installation

of instruments in present use. Etc.
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Brief notice on buildings containing the instruments.

Lay—out of the floor space; dimensions; materials used in

building; type of heating; etc.

Artificial perturbations.
State whether electric tram lilies or railway lilies produce
slight perturbations; whenever possible, specify the nature

of such perturbations, and also state approximate distance

of nearest line.

Recording equipment.
6.1 Variomcte State particulars about

6.1.1 Their type, approximate date of construction.

6.1.2 Their sensitivity.
6.1.3 Orientation of magnets:

a) with respect to the magnetic meridian (decli-
nation);

b) with respect to the plane perpendicular to the

magnetic meridian (component H) ;

c) with respect to the horizontal plane (compo-
nent Z).

6.1.4 Devices used to cheek orientations.

6.1.5 Control and compensation of temperature.
6.1.6 Devices used to measure scale values; precision

reached, number of measurements per year.

6.2 Recorders: State particulars about

6.2.1 Their type; approximate date of construction.

6.2.2 Speed of recording.
6.2.3 Time-marking device used; precision of time—

marks.

N.B. This paragraph should also contain information

about recording equipment for short—period varia—

tions of magnetic components.

Equipment for absolute measurements.

7.1 Absolute instruments used. Very brief description or

reference. Precision of measurements.

7.2 Number of absolute measurements for each component
which are normally carried out in one year.

3 State whether comparisons have been made with abso—
lute instruments of other observatories. It" so, give dates
and results of such inter»comparisons and manner in
which they were made.

\1
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Equipment for field measurements.

Type of instruments used; very brief description or referen-

ces; precision of measurements.

Other equipment for magnetic measurements not in

constant use.

For example, for measuring magnetic susceptibility of rocks,
etc.

Other geophysical installations belonging to the observatory,
or situated in its vicinity.
Short descriptions of installations for earth’s currents, iono—

spheric soundings, cosmic radiation, etc:

Publication of magnetic data.

11.1 Title of publication containing these data, periodicity
of publication (annual,six—monthly, etc.) ; date of most

recent publication stating period covered.

Address where publications may be obtained.

11.2 Time used. Difference between local and universal

time.

11.3 Components whose values are published (D, H, Z,
X, Y . . .).

11.4 State whether these are hourly values or not.

115 If they are not hourly values, state how they are calcu-

lated.

11.6 If they are hourly values.

11.6.1 Are they measured at the whole hour.

11.6.2 01' are they mean values for a period of one

hour; Does this one-hour period end at the

whole hour or 30 minutes after the whole hour.

11.7 Other published values (daily sums and means;

monthly hourly sums and hourly means; mean values

for the five quiet days and the five disturbed days:
daily maxima and minima; times of sudden com—

mencements; crochets; pulsations, geomagnetic in—

dices, etc.).

11.8 State whether any magnetograms are published and

how they are selected.

11.9 State whether the resolutions (these resolutions are to

be found in paragraph 22 of the resolutions of which a

copy is given in the annex) adopted by IAGA in Rome

in September 1951, concerning the publication of

magnetic data, will be applied wholly in the next

collection of data, or only partially. If only partially,
state which resolutions will not be carried out.
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11.10 State whether any data are not published. If so, state

whether it is possible to obtain them and how.

11.11 State whether the observatory contributes to the inter—

national publication of magnetic indices.

1112 State whether data and recordings of the observatory
may be obtained on micro—film; what are the condi-

tions for obtaining them; address at which to ask for

these micro-films.

Publications other than those containing magnetic data.

Titles of publications containing papers relevant to IAGA
activities: geomagnetism, earth’s currents, ionospheric ob-

servations, etc. Address where such publications may be

obtained.

II. TEMPORARY MAGNETIC STATIONS SET UP FOR THE

PURPOSE OF TAKING PART IN THE OBSERVATIONS

OF THE INTERNATIONAL GEOPHYSICAL YEAR.

NB. The information to be given is similar to that set forth
in I, remembering, however, the temporary nature of

the installations. The following information should
therefore be given:

General information.
Give information as required in I. 1.

Geographical location.

id. in I. 2.

Brief historical notice.

Date of commencement of operation or probable date of

commencement. Probable duration of observations.

Brief notice on building containing the instruments.

Supply information as requested in I. 4.

Recording equipment.
id. in I. 6.

Equipment for absolute measurements.

id. in I. 7.

Other geophysical installations belonging to the station.

Short description of possible installations for earth currents,
ionospheric soundings, cosmic radiation, etc.
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Annex

Resolutions concerning the publication of magnetic data

adopted by IAGA in Rome, September 1954.

22) The IATME recommends the publication by magnetic obser—

vatories, through the media of year books or other publica—
tions, of the following data, in order of significance:

a) Primary importance:

1))

1°)

2°)

3°)

4°)

6°)

Hourly Values of three elements, with notations re—

garding interpolated values. If mean values are sca-

led, they should be centered upon the half—hour.

Yearly and monthly means, at earliest availability.

K-indices, also C—figures if previously reported, and

if useful description of magnetic activity.

Account of normal equipment and of records avail—

able and information hearing on the reliability of the

values, this information refers, for example, to abso—

lute observations or consequent baseline determina-

tions, scale value determinations, performance of

absolute and variation instruments, orientation and

interaction of magnets, temperature coefficients, and

calibration of the instruments used for absolute ob—

servations.

Reproduction of magnetograms for all days or, fail-

ing this, reproduction of selected magnetograms.

Daily sums and means, and sums and means by hours

for each whole month, and the corresponding means

for the selected five quiet and five disturbed days
thereof.

The times of sudden commencements of magnetic
disturbance, and as far as practicable, of crochets,

pulsations, giant pulsations, and of similar changes
and other remarkable phenomena, together with

magnitude and sense in each magnetic clement.

Desirable additional data:

1°) Composite daily variation 01' hour-by-hour depar—
tures of the general and selected-day means by
months, Lloyd’s seasons, and years, including also

non—cyclic changes as appropriate.

Individual daily maxima and minima and ranges.

Account of special equipment and statements of in—

tervals for which special records were obtained, such

as rapid-run magnetograms, rate-of—cliange records,
etc.
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Australia

I. Toolangi
Macquarie Island

Mawson (Antarctica)
Port Moresby

II. Darwin

I. \Vatheroo

Gnangara

Belgique
I. Dourhes

Manhay
II. Base Belge Antarctique

Brazil

I. Vassouras

Tatuoca

Czechoslovakia

I. Pri'lhonice

Hurhanovo

Denmark

1. Rude Skov

Deutschland

(Buntles Republilc)
I. \Vingst

Ffii‘stenfeldbruck

II. Géttingen

(Demokrat. Republilc)
I. Niemegk

II. \Varnkenhagen
Ueckermiinde

Hcrrnhut

Egypt
I. Helwan

Espafia
I. Ebro

San Fernando

Toledo

Almeria

Logrofio
II. Tenerife

II.

Annexe III

Finland

. Nurmij 'arvi

Sodankylii

France

Chambon—la—Forét

Nantes

Tamanrasset

Tananarive

Bangui
M’Bour

Great Britain

Hartland

Abinger
Argentine Island

Eskdalemuir

Lerwick

Halley Bay

India

. Alibag

Indonesia

Kuyper
Tanggerang

Ireland

Valentia

Italia

L’Aquila
. Asiago

Gibilmanna

Corinaldo

Japan
Kakioka

Memambetsu

Aso

. Onagawa
Shiniosato

Kanoya

Me$ico

Teoloyucan
. Tonantziutla
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Neclcrlund

. \Vitteveen

. Paramaribo

Hollandia

New Zalland

. Amberley
Apia
Scott Base

Norwuy

. Dombas

Tromso

Osten‘eich

. \Vien—Kol)enzl

Philippines
. Muntinlupa

Poland

. Swider

Hel

Belsk
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Committee No. 2

Committee on Aurora and Airglow

Report by C. T. Elvey, Chairman

A joint meeting of the IAGA Committee on Aurora and Air—

glow and the IAGA/IGY Committee on Aurora was held at T0-

ronto on September 12, 1957. \Vorking groups had met several

times previously in order to prepare material for the session. The

members present at the joint meeting were: Chapman, Currie,

Gartlein, Harang, Lebedinsky, Millman, and Elvey (Chairman of

both Committees).
Professor Chapman pointed out that since CSAGI is a lollipo-

rary organization, it is the desire of CSAGI that the Unions gra—

dually take over the responsibility for the supervision and coor—

dination of the IGY programs and the \Vorld Data Centers.

Although the resolutions made at the fourth meeting of CSAGI

recommended that Committee 2 (Aurora and Airglow) of IAGA

be the agency to select the days additional to the Special \Vorld

Intervals for special studies of auroras, the Executive Committee

of IAGA felt that a smaller committee should assume this respon—

sibility and those additional administrative duties in connection

with the IGY program. Hence, the Executive Committee appoin—
ted in 1957 the IAGA/IGY Committee 011 Aurora.

After careful consideration the Committees recommend the

following courses of action:

1. That preliminary synoptic Inaps be made by \Vorld Data

Centers from visual observations of auroras, and that these maps

be distributed by the \Vorld Data Centers; that it is desirable to

make a map for every hour of Universal Time; that it is sugges—
ted that Murdoch’s Third Projection be used in drawing these

maps, that the original plotting be carried out on a scale approxi-
mately one degree of latitude equal to four—tenths of an inch and

that for trial purposes the plotting symbols used in the USA. and

Canada be adopted; that interchange of maps between \Vorld

Data Centers can best be carried out by means of negative photo—
graphic copies on perforated 35 Inm. film.

2. That although in general copies of the original visual auroral

observations will not be transmitted to \Vorld Data Centers, in

the case of the visual data for the Antarctic Continent it is recom-

mended that copies of the original observations be sent to all

three World Data Centers. These copies will be either in the form

of microfilm of the original auroral logs or in the form of dupli-
cate punched cards.

3. That with regard to the film from the all-sky cameras an

initial inspection be made of the original film and that a record

he prepared of the times of exposure, the presence or absence

of aurora and the presence or absence of clouds; that copies of
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this record he sent to all three \Vorld Data Centers; that after

the initial inspection of the original film it will be used there-
after only for copying purposes; that the original film be stored
in the country of origin; that three first copies of all films showing
aurora be prepared and sent to the three \Vorld Data Centers not

later than three months after receipt of the original by the Na—
tional Committee concerned; that World Data Centers distribute
second copies of auroral all—sky camera films to those requesting
them (charging not more than the cost of reproducing and mail-

ing the film); that each film be identified as to station, the Uni-
versal Time and Date, and the details of any photometric stan»

dardization used.

4. That the \Vorld Data Centers consider the above and that

they either accept these recommendations or send corrections
and comments to the IGY Coordinator within one month. It
should be noted that if recommendation 3 is adopted then the
selection of (lays as mentioned in the preliminary statement he
comes unnecessary.

5. That one year from now IAGAIIGY Committee on Aurora
meet to decide the details of the filial synoptic auroral maps and
to discuss all other items concerned with the correlation of the
world—wide observational data on the aurora.

Committee No. 4

Committee on Secular Variation and Palaeomagnetism

Report by

Talcesi Nagata, Chairman

In recent years, knowledge of the distribution of geomagnetic
secular variation over the earth has been thought significant not

only for the practical purpose of navigation or aviation but also
in connection with the physical interpretation of the origin of

geomagnetism. The aim of the Special Committee on Secular
Variation and Palaeomagnetism, IAGA, has been, therefore, to

cover the collection and synthesis of secular variation data

obtained during recent years and also those for geological epochs,
in order to obtain the whole historical picture of the earth’s

magnetic field.

The Special Committee has collected recent 10 year data of the
three geomagnetic components at 61 observatories described in

Table I. Most of the recent data were specially arranged by each

observatory in response to the request of the Special Committee.

Acknowledgement of the Special Committe, therefore, is due to

these observatories for their cooperation.
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The periods of recent secular variation data thus collected are

not exactly the same, however the five years from 1950 to 1955
are common to all observatories.

In Figs. 1—3, distributions of average secular variation in the

X, Y, and Z components during the five years 1950—55, derived

from the 61 observatory data, are illustrated in unit of gammas
per year. As will be seen in these figures, the general tendency
of geomagnetic secular variation in this period is nearly in

agreement with that for 19-10—45 obtained by Vestine. More

generally speaking, it may be concluded, by referring to Ves-

tine’s results for 1910—15, 1920—25, 1930—35, as well as for

1940—15, that the variation of the geomagnetic field has kept
nearly the salne tendency during the past 50 years.

Spherical harmonic components, obtained by analyzing the

abovelnentioned data of 1950—55, are shown in Table II, together
with those given by Vestine and others for secular variations

before 1945. It does not seem that the magnitude of each harmo-
nic reduced from the component Z satisfactorily agrees with the

corresponding one reduced from X and Y, probably owing to the
limited number of observatories from which these data were

obtained. So far as the general tendency is concerned, however,
it may be clear that the intensity of the earth’s magnetic dipole
\vas decreasing during 1950—55, in continuation of the previous
tendency.

A X(1955-I950}

150° Isa
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Since the time of the Home Meeting of IUGG, studies of palaeo-
magnetism have been remarkably developed in connection not

only with the secular variation of the geomagnetic field but also

with problems of continental drift and polar wandering. Many
of the results obtained during the period have already been

summarized in Blackett’s “Lectures on Rock Magnetism” (1956)
and Runcorn’s “Rock—magnetism: Geophysical Aspect” (Ad-
vance in Physics, II, 1955). In this general report, all published
and reported results of palaeomagnetic studies during the period
are very briefly summarized in Table III; only the conclusions

of each researcher are tabulated.

The principles and methods of research in palacomagnetism
are fairly complicated, because, 011 the one hand, the origin and

stability of remanent magnetisation of rocks and baked earth

have not yet been completely understood, and on the other hand,
continental drift and polar wandering of the earth as Well as

appreciable secular variation in intensity and direction of the

geomagnetic field (including even the reversal of the geomag-
netic field) must be simultaneously considered when remanent

magnetisation of some sample of some locality is dealt with.

Therefore, palaeomagnetism concerns the general history of

changes in geophysical aspects of the earth.

Secular variation in direction of the geomagnetic field, de-

duced from palaeomagnetic studies of rocks and baked earths in

Holocene, seems to show small fluctuations around the present
geomagnetic direction, variation periods being 400—600 years
and 800—1000 years for declination and dip respectively.

All data of palaeomagnetic studies of Quaternary rocks show

that, in middle and later stages of Pleistocene, the geomagnetic
field was not so much different from the present one, the geo—

magnetic north pole being within 30 degrees from the earth’s

north pole. It seems very likely however that the latest reversal

of the geomagnetic field took place in early Pleistocene.

As for geological epochs before the end of Tertiary, conside-

rable evidence for repeated reversals of the geomagnetic field

has been found. The position of the geomagnetic pole estimated

from palaeomagnetic studies of rocks in one continent is not

always in agreement with that deduced from data of rocks of

the same geological epoch in other continents. This discrepancy
may be attributed to relative movement between the continents,
namely, continental drift, since the time of formation of the

rocks. For example, it may be concluded, according to Runcorn,
Creer and others, that a relative movement of about 2000 miles

took place between North America and Europe during the

period from late Triassicto the end of Miocene.

Palaeomagnetic data from Africa, India, Tasmania and else-

where have been discussed chiefly in relation to the continental



298 PART IV. — SPECIAL REPORTS

drift theory. It seems generally that these data support the idea
that each continent separately drifted northwards.

Another idea which has been deduced from palaeomagnetic
studies is a hypothesis of polar wandering of the earth.

In this hypothesis, deviations of the present earth pole from

geomagnetic poles estimated from palaeomagnetic studies of

old rocks in various geological epochs are interpreted as wander-

ing of the earth’s pole itself over the earth’s surface, together
with the geomagnetic pole. This is deduced on the assumption
that the geomagnetic axis never deviates much from the earth’s
rotation axis.

The above—mentioned results in palaeomagnetism are always
based on the assumptions that the remanent magnetism of rocks
coincides with the geomagnetic direction in situ when those rocks

were formed and that the magnetisation has been sufficiently
stable since then. 011 the other hand, physical and chemical pro—
cesses of remanent magnetisation of ferromagnetic minerals in
rocks and their stability have been extensively studied, together
with fundamental research on ferromagnetic minerals them—
selves. The physical properties of the tertiary system FeO-F9203-
TiOs have been fairly well understood, and processes of magne—
tisation of fine particles of the material have been gradually
elucidated. It seems however that several more years are neces-

sary for establishing basic knowledge of magnetism and its

stability in rocks, which is sufficiently reliable for palaeomagne-
tism.

The reporter’s thanks are due to Dr. T. Rikitake who helped
him in summarizing the secular variation data.

Table 1. List of secular variation stations

Station 1 Lat. i Long. Station ‘ Lat. i Long.
‘

‘

1

Point Barrow 7173 203.2 Witteveen l 52%
‘

6.07
Tromso 69.7 18.9 Niemegk ‘ 52.1

‘
12.7

Abisko 68.4 18.8 Valentia 51.9
,

349.7

College 64.9 1 212.2 Abinger 51.2 3596

Baker Lake 64.3 263.9 Manhay 50.3
1

5.7

Lerwick 60.1 358.8 Priihonice 50.0 14.6

Voeikovo 60.0 30.7 Fiirstenfeldbruek 48.2 11.2

Lovij 59.4 17.8 Chambon-la-Forét 48.0 2.3

Sitka
;

57.0 224.7 Nantes 47.3 358.4

Rude Skov
i

55.8
‘

12.4 Stepanovka 46.8 30.9

Saimishche
‘

55.8 48.9 Memambctsu 43.9 144.2

Eskdalemuir ] 55.3
1

356.8 Agincourt 43.3 280.7

Meanook ‘ 54.6 1 246.7 Dusheti . 42.1 44.7

Wingst 53.7
‘

9.1 Keles 41.4 69.2
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Station Lat.
‘

Long. Station 1 Lat. 1 Long.

Istanbul-Kandilli 1 413 2971 liodaikanal 1072 1 77T5
Ebro

‘

40.8 0.5 Kuyper —6.0 106.7

Coimbra 1 40.2 351.6 Elisabethville 1-11.7 27.5

Toledo 39.9 355.9 Apia —13.8

1
188.2

Cheltenham 38.7 283.2 Tananarive 1—18.9 47.5

S. Miguel 37.8 25.7 Mauritius ——20.1 1 57.6

San Fernando 36.5 353.8 Ln Quiaca 1—22.1 1 65.4

Kakioka 1 36.2 ‘ 140.2 Vassouras —22.4 1 316.4

Ksara 33.8 35.9 Watheroo
1
—30.3

1

115.9

Tucson 32.2 249.2 Pilm‘ 1&31.7 296.1

Quetta 1 30.2 66.9 Hermauus 1#34.4 19.2

Tamanmsse! ‘ 22.8 5.5 Toolangi 1—37.5 145.5

Honolulu 21.3 201.9 Ambex‘ley ~43.2 172.7

Teoloyucan ‘ 19.8 260.8 Heard Is. —53.0
1

73.4

San Juan 1 18.4 293.9 Macquarie Is. ‘»54.5 159.0

Muntinlupa 1 14.4 121.0 Orcadas d. Sud 1—60.8 315.0

M’Bour 1 14.4 343.0 1
.

Table II. Spherical harmonic components of secular variations

D son» Carlheim- . - Na ata~

1
Sctyunidt Bane” ‘Gyllenskéld ‘95““9‘Lange

1 Ink‘izrake

1 1922—1885 1920-1902 1 1920—1902 11912.511922.511932.511942.51XIQ%Y1%2
{:31

2o 42 0 25 1 2s 1 23
1

9 8 7

{g} —1 —9 13 1 4 1 . 2 1 0 2

1.: —1 12 4 —7 H7
‘

_5 1 4
‘

_1

123 _10 —7 o —7 1—10 L14 —18 L24
‘

—s

g; e s _4 _1
1

1
1

1 0 1 0 _2

1;; _14 _25 _12 —9 1714 1—18 220 1—16 _15

1;: 21 13 13 24
‘

17 1 10 2 4 1 -3

1'1; ~13 —s 717 ~17 _17 _141—14 #14 _11

1.41" 6 7 4 2 s 1 —1

4'3 1—6‘27 —7 —7 01—4
1.; —6 —5 —5 —1 0 j 4

114 _1 —2 1 3 0 1 2

1;; 3 3 4 41 4 _1

g: 13 1 7
1

3 o
‘

——1 _11

1;: _11 711 ‘_13 1—10 —8 1 —2

(Unit: gammas per year)
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Supplementary Note

Geomagnetic secular variation data at 8 USSR observatories

are added to the data already compiled from 61 observatories.

The localities of these 8 observatories are as follows.

Station Lat. iLong. Station Lat. ‘Long.
0

Srednikan 6274 1523 Irkutsk 523 104.0

Yakntsk 62.0 129.7 Yuzhno-Sakhalinsk 46.9 142.8

Sverdlovsk 50.7 61.0 Vladivostok 43.8 132.0

Moscow 55.5 37.3 Tashkent ‘

41.4} 69.2

As a result of adding these data, the distribution of secular

variation in the geomagnetic field during 195075) is a little

modified as shown in Figs. 1’—3’, and its spherical harmonic

coefficients have become as follows.

{4? £4} M44273 a? 13.. g3 1'13 :2; (it I'll -

:

FromX&Y 9 0 4 ,24 0 —17 4 —14 t3 0 0 1 7 —

FromZ (i 2 41 —8 —1 —IG -3 —11 —2 —3 3

(Unit: gamma: per year)

As far as the general tendency is concerned, however, there is

no fundamental difference from the general aspect of world

morphology of geomagnetic secular variation described in the

text.

AX (19.55.1950:
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AY(1955-1950)
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Committee No. 6

Committee on Lunar Variations

Report by S. Chapman, Chairman,

and M. V. Wilkes, Secretary

(a) The members of this Committee, as re—constituted at Rome

in 1954, were as follows:

1. J. Bartels 11. D.F. Martyn

2. M.Bossolasco 12. S. Matsushita

3. J.O. Cardt’ls 13. S. K. Pramanik

4. S. Chapman (Chairman) 14. P. Rougerie
5. C. H. Cummaek 15. V. Sarabhai

6. .I.Egcdal 16. O. Schneider

7. H. F. Finch 17. A. Thomson

8. R. Gallet 18. K. K. Tschu

9. P. Herrinck 19. K. \Veekes

10. S. L. Malurkar 90 A. M. van \Vijk
21. M. V. \Vilkes-(Secretary)

With great regret the Committee has learned of the death of

one of its members, Dr. S. K. Pramanik, who had made valuable

studies on the lunar atmospheric tide.

(b) At Home in 195-1 a grant of $1000 was placed at the disposal

of the Committee (see § k).

(c) The researches coming within the scope of this Committee

include lunar variations in the geomagnetic field, in earth cur—

rents, in the ionosphere (e.g., height, electron density, reflectivity,

absorption, horizontal and vertical motion), cosmic rays, and

meteorological elements (e.g., barometric pressure, wind, tem-

perature). The International Union for Radio Science (URSI)
is interested in the ionospheric aspects of our work, and has

published a valuable report on Tidal Phenomena in the 10110-

sphere (URSI Special Report No. 2). The International Union

of Pure and Applied Physics (IUPAP) is interested in the

researches on lunar variations in cosmic rays. The International

Association for Meteorology (1AM) was for a time co-sponsor

of our researches in the domain of meteorology, and the Com—

mittee would welcome a renewal of their cooperation, so that it

would again become a joint committee of the two Associations.*")

((1) Preparations for the International Geophysical Year have

occupied much time of many members of the Committee, but

=5‘) At Toronto the 1AM (which at Toronto changed its name to In-

ternational Association of Meteorology and Atmospheric Physics

(IAMAPD agreed to this proposal; see Notes to this report.



LUNAR VARIATIONS 303

nevertheless several investigations of lunar variations in geo—

physical elements have been begun, advanced, or completed,
and in some cases published. A bibliography of papers published
or in course of publication is given at the end of this report.
Numbered references to this bibliography are given in the follow-

ing sections, with the prefix B. The bibliography is doubtless

incomplete: additions that come to hand after the preparation
of this draft report will be interpolated in the bibliography in

alphabetical order. (Note added later: this has been done; the

additions have reference letters as well as numbers).

(e) Lunar geomagnetic tide: work completed:

(i) A determination of the lunar magnetic tide L(H) in the

horizontal magnetic force H at Greenwich, based on 62 years’
hourly observations (1848—63, 1867—1913), has been published
(B 3). The work, begun in 1925, was continued intermittently,
and completed in 1956. Hand methods were used in the reta-

bulations and computations. The results were discussed in

relation to L(E), the lunar tide in Greenwich East declination,
and also to the corresponding solar daily variations, S(H) and

S(E). The investigation specially considered influences of

season, sunspot activity, magnetic activity and lunar distance

upon the lunar geomagnetic tide.

(ii) An appendix to the same publication (B 3) gives the
results of a study (by similar methods) of L(E) at Sitka, from

21 years’ hourly data, 1902-1922; and also revised results of

a determination of L(E) for Pavlovsk, summer months only
(May to August), from 39 years’ data, 18704908.

(iii) J . C. Cain, with the cooperation of members 1, 4, 21 of

the (1954) Committee, has made an extensive study of L and

S in all three magnetic elements at Sitka, from 50 years’ hourly
data, 1902-1952. The Chapman-Miller method of computation
was used, with IBM punched card equipment and the EDSAC
machine (Cambridge). Special attention was given to the
influences of season, solar and magnetic activity, and lunar
distance. This work, done at the Geophysical Institute of the

University of Alaska, with financial support from the Geo—

physical Research Directorate, Air Force Cambridge Research

Center, has been issued as an Institute publication (B 2);
copies of this and associated publications (B 2, 2a, 2b) can be

obtained from the Institute on request.

(f) Lunar geomagnetic tide: work in progress or awaiting
publication:

(i) Determinations have been completed (by member 4 of
the Committee) for Helwan, Egypt, 1909-1934 (26 years) and
for Cheltenham, Maryland, USA, 1901-1926 (26 years), for all
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three elements; also for Batavia, declination only, 1867—1875,
1882—1930 (58 years). In all three cases the Chapman-Miller
method was used, applied to bi—hourly values only. These

determinations await publication

(ii) Progress has been made (by member 7 of the Com—

mittee) with an investigation of the lunar geomagnetic tide at

Greenwich, for all three elements, for the period subsequent
to 1914, using the Chapman—Miller method.

(iii) A determination is being made (by member 9 of the

Committee) of the lunar geomagnetic tide in all three elements

for Elisabethville, Belgian Congo, 19384950, using hand

methods applied to hourly values. Refinements of method are

being attempted to reduce the influence of the solar daily
variations and magnetic disturbance upon the computation.

(iv) The lunar geomagnetic tide, in all three elements, for

Cape Town and Hermanus, South Africa, is being determined

by member 20 of the Committee, using the Chapman—Miller
method. Preliminary results are available from 9 years’ data,
1932—1940.

(v) The lunar geomagnetic tide in all three elements for

Eskdalemuir, Scotland, is being determined by member 21 of

the Committee, using a modification of the Cliapman-Vliller
method, with punched card machines and the EDSAC.

(g) Lunar effects on the ionosphere.
Four members of the Committee (11, 12, 14 and 15) report

contributions to the study of lunar effects on the ionosphere.
Three of these contributors (B 1, 5, 9) refer to the lunar tide in

the F2 layer at tropical stations (Dakar in French West Africa,
Ibadan in Nigeria, and Ahmedabad, Bombay, Madras and Tim—

chirapalli in India). Another paper (B11) shows that the time

of disappearance of the daytime sporadic E layer (E,) at Huan—

cayo, on the magnetic equator, is a function of the age of the

moon; this phenomenon is discussed in connection with the

remarkable lunar influences on the F2 layer at Huancayo, and

with the electric current systems associated with the solar and

lunar daily geomagnetic variations. Another paper (B 13a) also

deals with the lunar tide in the ES layer at Brisbane.

New analyses of lunar tidal effects in the E and F2 layers are

presented in B8, B5a and B6, B10a, B101) respectively; the

paper B 6 also reviews the global pattern of the lunar tide in

the F2 layer, and gives a comprehensive theoretical discussion

of it. The discussion takes account of the electric currents

responsible for the lunar daily geomagnetic variations. It is

concluded that the lunar tidal wind in or near the E layer is

about 45 times greater than that observed at ground level.
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(h) Lunar tidal effects on cosmic rays.

The bibliography includes two papers (B 10, 14) on this veiy

interesting subject; cosmic rays appear to provide a means of

investigating the lunar tide in the stratosphere. Member 10 has

written a paper on the lunar tide in the Huancayo cosmic rays.
This paper, read at the Gulmarg symposium on high-altitude
research, awaits publication.

(i) Lunar tidal effects in meteorological elements.

Member 14 of the Committee has determined the lunar

atmospheric tide in barometric pressure for Paris, 1920—1955

(36 years), using the Chapman—Miller method applied to hourly
values. The results (B 12) are in good accord with those for

other stations in northern Europe.
A determination of the lunar atmospheric tide at Copenhagen,

using the Chapman-Miller method applied to hourly values of

the barometric pressure, is nearing completion (by member 19).
The lunar atmospheric tide has also been discussed theore-

tically (B 13). Its worldwide geographical distribution has been

compared (B 4) with that of the solar semidiurnal barometric

variation.

(j) Methods of computing lunar tidal effects by written reta-

bulation are described in B7, and a method of determining the

standard deviation of the found amplitudes is given.
The Chapman—Miller method (which also can be applied by

written retabulation) includes the computation of probable
errors.

(k) The computations involved in the determination of lunar

geophysical effects are in many cases extensive and costly.
\Vhere volunteer labour is not available, the work requires
financial support. It might be expected that each country should

undertake and provide for such work on the data obtained

within its borders; but where interest or support is lacking in

the country, international assistance towards the execution of

the work seems appropriate. It is hoped that further effort can

be devoted to such studies before the 1960 General Assembly.
To assist such researches it is requested that the grant of $1000
made available during the past triennium, for such purposes,
but not used therein, may remain available, and that a new

grant of like amount may be made. (See the Notes attached to

this report). Dr. Egedal proposes that the Committee should

establish a permanent Bureau equipped with suitable machines

for the derivation of lunar geophysical effects. The Cambridge
University Mathematical Laboratory, which for some years past
was partly devoted to such work, under the auspices of the

Committee and under the direction of the Secretary of the Com-

mittee, is unable to continue to fulfill this function. At the
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Toronto General Assembly the Committee should consider what
can be done in this and other ways to promote researches of the
kind it is appointed to study.

(1) The Secretary of the Committee, Dr. M. V. \Vilkes, regret-
fully reports that he must submit his resignation from the office.

(in) The continuance of the Committee is considered desirable.
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555, 1955.

9. Iiotadia, K. M., and Ramanathan, K. R, Variation with Lunar Phase
of Midday Critical Frequencies and Heights of the F2 Layer over

Ahmedahad and other Low Latitude Stations. Pl‘oc. Indian Acad.
Sci., 43, 394~399, 1956.
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10. Kuz’min, A. L, and Skripin, G. V., The Effect of Lunar Tidal Oscilla-
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Cosmic Rays. Zh. eksper. teor. Fiz., 28, 608‘609, 1955. In Russian.

English translation in Soviet Physics JETP (New York), 1, 556—557,
1955.

10a. Lange-Hesse, G., and Schott, E., Lunar Tidal Variations of Midday
Critical Frequencies and Lowest Nighttime Critical Frequencies of
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12. Rougerie, P., La Marée Barométrique a Paris. Ann. de Géophys.,
13, 2037210, 1957.

13. Sawada, R, and Haurwitz, B., The Lunar Air Tide. Ann. de Géophys.,
11,145—147,1955.

13a. Thomas, J. A., and Sveuson, A. C., Lunar Tide in Sporadic E at

Brisbane. Austr. J. Phys., 8, 5547556, 1955.

14. Venkatasan, D., and Shastry, T. S. G., Effect of Lunar Atmospheric
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Notes 011 the Preceding Report

(i) The Chairman presented the preliminary report to IAGA

on September 4th. Dr. S. Matsushita then spoke on his lunar

analysis of data for the equatorial E sporadic layer (paper 11 in

the above bibliography).

(ii) The Committee met on September 3rd. The following
members were present: J. Bartels, J. 0. Cardfis, S. Chapman,
H. F. Finch, S. Matsushita (and, at the Chairman’s invitation,
E. J. Chernosky).

(iii) Consideration was given to Dr. Egedal’s proposal that a

permanent bureau should be established for the investigation of

lunar effects in geophysics. \Vhile all were agreed on the desira-

bility of this proposal, the Committee saw no present oppor-

tunity to set up such a bureau. It was thought that for the

present. as in the past, such investigations must be left to

individual initiative.

(iv) The Committee received verbal accounts of the lunar

investigations being undertaken by some of the members present.
It was agreed to present the following resolution to IAGA.*)

*) This resolution was approved by IAGA in plenary session on Sep-
tember 13, 1957.
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The IAGA expresses the hope that work on the analysis
of the Ahinger magnetic data, at present held in ahey—
ance, will be continued at the earliest opportunity.

(v) The Committee recorded its thanks to the retiring Secre-

tary, Dr. M. V. \Vilkes, for his valued services given to its work
for several years past, and expressed its regret that he is unable
to continue to act as Secretary.

(vi) Mr. Edwin J. Chernosky was invited to be Secretary of
the Committee if this was reappointed.

(vii) It was decided to appoint a sub-committee, consisting of
the Chairman, the Secretary and Dr. Bartels, to consider applica-
tions for financial grants from the funds held by the Committee,
towards the investigation of lunar effects in geophysical pheno—
mena. (See paragraph k of the report above).

(viii) The members of the USSR Delegation to IAGA reported
that there were no other USSR papers to he added to the biblio-

graphy in the report.

(ix) The following geophysical elements were considered to

be among those for which it would be useful to study the lunar
influences thereon:

(a) Winds at ground level and in the ionosphere.
(b) Barometric pressure, at many places where the world

maps in paper (4) show gaps.

(c) Geomagnetic data for several stations in USSR; also at

Sodankyla, Godhavn and Paris; also San Fernando and

Alibag (from 1905 onwards).
(x) The IAGA, at its plenary session on September 13, 1957,

reappointed the Committee with the members indicated by
* in

the following list. The International Association of Meteorology
and Atmospheric Physics later notified the General Secretary of
IAGA that it was willing to join with IAGA in making the Com—
mittee a joint one, as in earlier years. The IAMAP appointed to

the Committee the member indicated in the following list by S

* J. Bartels * S. L. Malurkar
* M. Bossolasco * D. F. Martyn
* J. C. Cain * S. Matsushita
* J. O.Card1’is § K. R. Ramanathan
* S. Chapman (Chairman) *

P.P\ougerie
* E.J. Chernosky (Secretary) * V. Sarahhai
* C.H. Cummack * O. Schneider
* J. Egedal * J. A. Thomas
* H. F. Finch A.Thomson
* R. Gallet * K. K. Tschu
* P. Herrinck ’k K. \Veckes
* H. H. Howe * A. M. van \Vijk

1 M. V. \Vilkes
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(xi) The IAGA, at its plenary session on September 13, 1957,
approved the provision of $2000 for lunar investigations under

the auspices of the Committee, for the triennium up to the next

Assembly; thus granting the request indicated in paragraph (k)
of the report.

(xii) C. H. Cummack, K. R. Ramanathan and A. Thomson have

found it necessary to decline appointment to the Committee,
while B. Gallet, P. Herrinck, K. K. Tschu, K. \Veekes and M. V.
Wilkes have not indicated their acceptance of a place on the

Committee. The nomination of Mrs. N. P. Benkova has been
made and has been approved by the Committee.

Addresses of Members of the Joint Committee of IAGA and

IAMAP on Lunar Variations of Meteorological, Magnetic,
Electric and other Geophysical Elements

1. Prof. S. Chapman, Chairman, Geophysical Institute, Uni-

versity of Alaska, College, Alaska, U.S.A. and High Altitude

Observatory, Boulder, Colorado, U.S.A. (to which letters to

the Chairman should be sent).

2. Prof. J. Bartels, Herzherger Landstrasse 180, (20b) Gottin—

gen, Germany.

3. Mrs. N. P. Benkova, Scientific Research Institute of Terres-
trial Magnetism, Academy of Sciences, Moscow, USSR.

4. Prof. M. Bossolasco, Istituto Geofisico e Geodetico dell’Uni—

versita, P. O. Box 3145, Via Balbi 5, Genoa, Italy.
5. Dr. J. C. Cain, Geophysical Institute, University of Alaska,

College, Alaska, U.S.A.

6. Rev. Father J. 0. Cardus, S. J., Vicedirector del Ohservatorio
del Ebro, Tortosa, Spain.

7. Mr. E. J. Chernosky, Secretary, 48 Berkley Street, \Valtham

54, Massachusetts, U.S.A.

8. Mr. J. Egedal, Kongevejen 126, Birkerad, Denmark.

9. Mr. H. F. Finch, Royal Greenwich Observatory, Herstmon-

ceux Castle, Hailsham (Sussex), United Kingdom.
10. Dr. H. H. Howe, 2419 Penn, Boulder, Colorado, U.S.A.

11. Dr. S. L. Malurkar, Director, Colaba and Alibag Observa-

tories, Bombay 5, India.

12. Dr. D. F. Martyn, Upper Atmosphere Section, C.S.I.R.O.,
Camden N.S.VV., Australia.

13. Dr. S. Matsushita, Geophysical Institute, Kyoto University,
Kyoto, Japan; now at High Altitude Observatory, Boulder,
Colorado, U.S.A.
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14. Dr. P. Rougerie, Institut de Physique du Globe, 191, Rue

Saint—Jacques, Paris (5e), France.

15. Dr. V. Sarabhai, Physical Research Laboratory, Navrang—
pura, Ahmedabad 9, India; temporarily at Physics Dept,
Massachusetts Institute of Technology, Cambridge, Massa—

chusetts, U.S.A.

16. Dr. 0. Schneider, Instituto Antartico Argentine, Cerrito 1248,
Buenos Aires, Argentina.

17. Dr. J. A. Thomas, Dept. of Physics, University of Queens-
land, St. Lucia, Brisbane, Australia.

18. Mr. A. M. van VVijk, Officer-in—Charge, Magnetic Obser—

vatory, Hermanus C.P., South Africa.

Committee No. 7

Committee on International Comparisons

of Magnetic Standards

Report by V. Laursen, Chairman

As in previous years the activity of the Comparison Committee

has been centred at the Danish magnetic observatory at Rude

Skov, where the stock of Association magnetometers is actually
stored. During the period under review the comparison pro-

gramme has been considerably hampered, however, by the over—

whelming amount of work which the observatory has had to

take upon itself in connection with the supply of magnetic in-

struments to observatories and IGY-stations all over the world,
and also by the fact that many observatories wanted to have

their la Cour instruments repaired and calibrated at Rude Skov

before the beginning of the IGY.

A comparison circulation between Rude Skov and the Argen—
tine Observatories Pilar and La Quiaca was already reported
at the Reine meeting but no results were available at that time.

The completed comparison which was carried out by means of

the QHM-magnetometers No. 32, 33 and 3-1, resulted in the

following differences between the individual QHM’s (represent-
ing the Rude Skov standard) and the standard value at the two

Argentine observatories:

Pilur:

May 1954: QHM 32 7 Pilar : 0.4 y

QHM 33 7 Pilar : ——1.1 y

QHM 34 — Pilar : 72.2 y

Mean 71.0 y
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La Qniacu:
May 1954: QHM 32 — La Quiaca : 911.9}!

QHM 33 — La Quiaea : —37.4 y

QHM 34 — La Quiaca : —38.2 y

Mean —39.2 7

During 195471955 extended comparisons were carried out by
means of the QHM—magnetometers N0. 90, 91 and 92 between

Rude Skov, Niemegk and Ffirstent’eldhruck (Germany), Pru-

honice and Hurbanovo (Czechoslovakia). The following differ-

ences were found:

Niemegk:
Dec. 19547Dec. 1955: QHM 90 — Niemegk : 9.2 y

QHM 91 —— Niemegk : 10.1 v

QHM 92 — Niemegk : 9.47

Mean 9.6 y

Fiirstenfeldbruck:
April 1955: QHM 90 — Fiirstenfeldbruck : —8.0 y

QHM 91 — Fi'lrstenfeldbruck : *5-9Y
QHM 92 — Fijrstenfeldbruck : —7.9y

Mean —7.3 y

Prullonice .'

Sept.—Oct. 1955: QHM 90 g Pruhonice : 22.7y
QHM 91 — Pruhoniee : 22.1 y

QHM 92 7 Pruhonice : 21.1 y

Mean 22.0y

Hurbanouo:

October 1955: QHM 90 — Hurbanovo : ——'10.0y
QHM 91 — Hurbanovo : —38.3y
QHM 92 7 Hurbanovo : ——42.7y

Mean —40.3 V

In 1956 a comparison was carried out between Rude Skov and

Cheltenham by means of QHM Nos. 32, 33 and 34. The following
results were obtained:

Clleltenlzum:

August 1956: QHM 32 — Cheltenllam : 0.8 y

QHM 33 — Cheltenham : —2.3y
QHM 34 i Clieltenham : —3.4y

Mean —1.6 y
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In the below table are quoted the results of all the inter-

comparisons which have so far been carried out between Rude
Skov and Cheltenham by means of travelling QHM’S:

1948, April (QHM 33, 51, 52) Rude Skov 7 Cheltenh. 3.0y
1949, Dec. (QHM 90, 91, 92) Rude Skov — Cheltenh. —0.6y
1949, Dec. (QHM 29, '58) Rude Skov ~ Cheltenh. 3.1 «,1

1951, March (QHM 34, 50) Rude Skov — Cheltenh. 4.63!
1953, May—Sept. (QHM 50, 51, 52) Rude Skov — Cheltenlr 2-5Y
1956, Aug. (QHM 32, 33, 34) Rude Skov —— Cheltenh. ~1.6~,v

During the summer of 1957 a comparison has been carried out

between Rude Skov and \VicnfiKobenzl by means of QHM Nos.

228, 229, 230. The result of this comparison is not yet available.
The limited number of comparisons which it has been pos»

sible to accomplish during the period under review, have re-

quired only a part of the annual UNESCO subventions allocated

for this purpose. The remaining funds have enabled the Com—
mittee to procure additional instrumental equipment, so that at

this moment 10 sets of 3 QHM—magnetometers are at disposal
for the extensive comparison programme which the Committee

hopes to be able to carry out during the International Geo—

physical Year. Several observatories have already expressed
their intention to participate in this programme. Others who

might wish to receive a set of Association QHM’S some time

during the IGY are kindly requested to notify the Committee,
so that a scheme may be drawn up for the most efficient utiliza—

tion of the instruments available. Attention is drawn to the

resolution which was passed by the IAGA (IATME) at its Rome

meeting 1954 and later endorsed by the CSAGI:

“The IATME recommends that international compari-
sons of magnetic standards be intensified for the period
of the International Geophysical Year as well as for the

periods immediately preceding and following the Inter-

national Geophysical Year.”
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Committee No. 8

Committee on Magnetic Instruments

Report by J. H. Nelson, Chairman

Members of the Committee:

Mr. J. H. Nelson, Chairman

Dr. L. R. Alldredge Mr. J. Olsen

Prof. G. Grenet Mr. Pierre St. Amand

Mr. C. A. Jarman Dr. P. H. Serson

Mr. R. Glenn Madill Prof. E. Thellier

Dr. Alan Maxwell Dr. I. Tsubokawa

Dr. 0. Meyer Prof. V. Vacquier

This report will be limited to brief mention of instrumental

equipment or procedures that have come to the attention of the

Committee.

(1) The Dominion Observatory of Canada reports that sixteen

IGY stations in Canada will be equipped with 3-component
visible—recording magnetographs, primarily for correlation be-

tween geomagnetism and studies in auroral and ionospheric
fields. The instruments are stated to have a scale value of about

8 gammas/millimeter, a self—calibrated base-line value accurate

to :3 7c, and a base—line drift of less than 10 gammas in 10 hours.

It is understood that the detector unit is of the saturable-eore

induction type.

(2) A magnetograph recorder using 16-min film moving at a

Speed of 300 cm/day (125 min/hour) has been tested at the Love

observatory, with la Cour variometers. Special variometers

provided with copper damping boxes and with interior mirror

systems to increase their sensitivity are expected to be used With
the film recorder at the Kiruna Observatory during the IGY.

(3) In \Vest Germany, induction variometers composed of
coils with 20.000 to 40.000 turns and a high»permeability core,

driving galvanometers, will be used at recording speeds of

6 mm/min. for pulsation studies. Sensitivities are 0.1 to 0.01

y/sec'mm. It is understood that similar instruments are being
used in Japan and USSR.

(4) At Tamanrassct electromagnetic variometers, Grenet and

Castet type, have been in use since 1950. New equipment for

recording horizontal intensity and declination was expected to

be installed for the IGY. Recording speed will be 6 min/min;
sensitivities will be about 0.05 «,r/mm-sec. for H, double that

value for D. The same recording speed will be used for the
vertical component, but the sensitivity will be much higher
about 0.005 y/mm-sec. The equipment uses high—permeability
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cores, and can record either the field components (by using a

fluxmeter) or the rates of change of the components.

(5) Experimental and development work has been done in

both England and the United States on nuclear precession mag—
netometers for measurements of the total intensity of the earth’s

magnetic field. One American manufacturer has produced a

commercial model that records in ink on a paper tape values

of F measured every 6 seconds, with a scale value of the order

of 1/; v/lnm. Another model of the instrument has been built for

operation in rockets and in the earth satellite, employing tele—

meter recording. The Coast and Geodetic Survey is currently
developing a modification that is expected to provide measure—

ments of the horizontal and vertical components of the field as

well as the total intensity.

(6) In addition to the 3-comp0nent visible-recording magneto—

graphs already mentioned, two or more types of one-component
recorders have been built. They employ a beam of light reflected

from a conventional suspended magnet system to a split-beam
light—sensitive cell. The United States is using this type at a

number of ionospheric stations ranging from Thule, Greenland,
to Little America. Antarctica.

(7) The Geographical Survey Institute of Japan has built for

field work a GSI Second—Order Magnetometer, the design of

which is basically the same as their First—Order Magnetometer
but of less weight. It uses a rotating detector coil inside a larger
Helmholtz coil to determine the direction of the earth’s field

or the composite direction of the earth’s field and that of the

Helmholtz coil. A high gain electronic amplifier is used for

detecting emf’s generated in the rotating coil. Accuracies are

said to be 0.1 minute of arc in D and I, and 1 gamma in H.

(8) A large number of countries are using the Askania Earth

Variograph (portable magnetograph) during the IGY. In Ger—

many it will furnish records for the studies of the local bay
disturbances. In Peru and on the Pacific Islands of Jarvis, Pal-

myra, and Fanning, it will be used for the study of the equatorial
electrojct. In the United States. Askania Variographs have been

installed as an east-west chain to furnish records for use in

studies of the correlation of upper—atmosphere phenomena and

disturbances in the geomagnetic field; in Alaska they are being
used in a north-south chain spanning the auroral zone. A vario—

graph will be in operation on the Floating Ice Island station

north of Point Barrow; another has been put in operation at the

Amundsen-Scott Station, latitude 90° South.

(9) Oscillations of subaudio frequency (from about 0.5 to 50

cycles per second) will be recorded at several stations in the

United States, using coils as sensing units and magnetic-tape
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recorders at low speed (approximately one-quarter inch per

second). The records will be subjected to wave spectrum ana—

lyses. One purpose of the experiment is to study the sources of
such disturbances ~ ionospheric and meteorological.

(10) American observatories, both permanent and temporary
IGY installations, will be equipped with a new rapid—run mag—
netograph utilizing multiple mirrors after the manner of the
la Cour. However, the track width will be about 20 mm, a

separate sheet of paper will be used for each of the three com—

ponents, the drum will be shifted laterally at the end of each

revolution, and the recording speed will be 4 nun/min permit-
ting a resolution of periods as short as 5 seconds. Variometers
will in general be slightly more sensitive than those used on

standard magnetographs at the observatories.

(11) Differential magnetograph. The differential magneto—
graph has been installed at the College (Alaska) Magnetic Ob—

servatory. As of the date of writing this report no detailed

appraisal of its performance was available. It is realized that
a primary requisite of the installation was high accuracy in the
orientation of all the variometers, and particular attention has
been given to this problem. Early estimates of the accuracy of
orientation suggests that the misalignment of magnets will not

exceed 5 minutes of arc.

The demands of the International Geophysical Year have

severely taxed the instrument—making capacities of a number
of manufacturers. It is understood that the Danish Meteorological
Institute (la Cour magnetographs, QHM’s, BMZ’s) and the Ruska
Instrument Corporation in the United States have been unable
to accept for delivery prior to the IGY all orders that were

received. Askania-Werke, at the last report, were quoting on

Variographs for a delivery time of one year.
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Committee No. 9

Committee on Characterization of Magnetic Activity

Report by J. Bartels, Chairman

1. The present membership of the Committee is:

Dr. N. Fukushima, Tokio

Mr. H. F. Johnston, \Vashingtou, D.C.

Prof. E. Lahaye, Brussels

Dr. P. N. Mayaud, Lyon
Sir Harold Spencer Jones, London

Prof. A. P. Nikolsky, Leningrad
Prof. J. Veldkamp, De Bilt

Prof. J. Bartels, G6ttingen (Chairman)

The Committee (CCMA) organizes the characterization of

magnetic activity and publishes daily character figures and

three-hourly indices. It carries on work which was started in

1905, along lines proposed by Adolf Schmidt; apart from an

interruption 1940 to 1945, when the Department of Terrestrial

Magnetism of the Carnegie Institution of \Vashington took care

of the indices, the collection and publication has always been

centered at the Royal Netherlands Meteorological Institute, De

Bilt.

The present Committee was established at the Oslo, 1948,

Assembly of the IUGG. At the Rome, 1954, Assembly, a further

Committee (on Rapid Variations and Earth Currents) was

formed under the Chairmanship of Prof. Romania (Tortosa);
it was decided that the new Committee should take over from

the CCMA the subject of sudden commencements, solar flares

and pulsations.

2. At the Rome, 1954, Assembly of the IUGG, a Federation of

Astronomical and Geophysical Permanent Services (FAGS) was

founded, as a roof organization of such enterprises as the Bureau

de l’Heure, the International Seismological Summary, etc. Presi—

dent is Sir Harold Spencer Jones. The work of our Committee

figures in that body as the “Permanent Service of Geomagnetic
Indices”, with Prof. J. Veldkamp as Director; 21 Bureau at the

Royal Meteorological Institute, De Bilt; an Advisory Commis—

sion consisting of J. Bartels, chief, Prof. J. Coulomb and Dr. V.

Laursen, members; and an Administrative Council formed by
the members of the CCMA. The super—structure of the FAGS has

mainly organizational functions in connexion with certain small

funds provided to the permanent Services by the International

Council of Scientific Unions (ICSU) and, thereby, by UNESCO;

the actual work of the Permanent Service is, of course, identical

with that of our Committee.
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3. The current work runs as follows:
At De Bilt: Geomagnetic indices K and C are received monthly

from about 80 observatories. The International Character Figures
for each (lay are calculated. For each month, the 5 magnetically
most disturbed days etc. are selected, on the basis of the Kp—
indices.

At the Geophysical Institute, Gottingen: From K—indices sup-
plied monthly by 12 observatories, final planetary three—hourly
indices Kp are derived, as well as daily equivalent amplitudes,
Ap.

4. Publications: Monthly tables for Kp—indices and for Ap as

well as 27—day recurrence diagrams are distributed from Get-

tingen about 3 or 4 weeks after the end of each month. A few

days later, De Bilt sends out tables of the daily International
Character Figures, and the dates of the selected quiet and
disturbed days. These monthly reports are reproduced in the
series F, Part B, Solar and Geophysical Data, of the Central
Radio Propagation Laboratory, Boulder, Colorado. Quarterly
Reports containing the indices and preliminary data on sudden

connnencenlents, pulsations, etc., collected by the Committee on

Rapid Variations and Earth Currents, are distributed by De Bilt,
and published in each issue of the Journal of Geophysical
Research.

The final data are published annually, in full, in the IAGA
Bulletins N0. 12, 12a, etc. Since the Rome Assembly, 1954, the

following IAGA Bulletins “Geomagnetic Indices K and C” have

appeared: No. 12h (for 1953), 12i (for 1954), and 12j (for 1955).
The following articles describing the works of the Committee

have been written by J. Bartels for the International Geophysical
Year Instruction Manual No. III, Geomagnetism, Part I (First
edition, London 1956; final publication in Annals of the IGY,
vol. IV, parts IV~VII, pp. 215—236, 1957) :

The technique of scaling indices K and Q of geomagnetic
activity. ~ The geomagnetic measures for the time-
variations of solar corpuscular radiation, described for
use in correlation studies in other geophysical fields.

5. For the Geophysical Year, J. Bartels and N. Fukushima have

proposed “A Q-index for the geomagnetic activity in quarter—
hourly intervals”, in a paper published as “Abhandlungen der
Akademie der \Vissenschaften in Gottingen, Mathematisch-
Physikalische Klasse, Sonderheft No. 2 (1956)”, which has been
sent (and will, on request, be sent) to interested institutes, with
a complete English translation of the text. The essential details
have also been described in the above-mentioned lGY—Manual.
Q—indices will be measured by polar observatories only, pole-
ward of about 58° geomagnetic latitude, for 15-IninLite-intervals
centered at 00, 15, 30, and 45 minutes of each Greenwich hour.
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6. Further proposed changes for the IGY will be: a quicker

publication of the Kp—indices (half—monthly), and an attempt to

provide current data on the level of the geomagnetic horizontal

intensity at the equator, as a measure of the intensity of the

Equatorial Ring Current (EEC—project). The response of tropical
observatories to a circular inviting their cooperation in the ERC-

project has been encouraging.
7. In addition to the papers already cited, the following papers

have been published by members of the Committee:

A.

131.9§‘1ik0151(y2 Magnetic activity in Arctic. # Arktichesky Institut, Trudy,
9 .

— On the second zone of higher intensity of the magnetic activity in the

circnmpolar region —— Arktichesky Institut, Trudy, 1956.

7 On geographical distribution of the magnetic activity in the circum-

polar region. — Akademia Nauk SSSR, Doklady, 1956, t. 109, N 5.

— 0n the geographical distribution of the anomalous absorption of radio-

waves in the ionosphere in high latitudes. Akademia Nauk SSSR, Dok-

lady, 1957, t. 112, N 4.

— On geographical distribution of magnetic activity in Antarctic. — Aka-

demia Nauk SSSR, Doklady, 1957, t. 112, N 5.

P. N. Mayaud: Aetivité magnétique dans les regions polaires. In ,,Terre
Adelie 1951*? Magnétisme Terrestre. Fasc. II. Expeditions Polaires

Frangaises. Paris 1955.“ A summarizing article has appeared in Anna-

les dc Géophysique, Vol. 12, p. 84 (1956).

8. For discussion by the Committee at Toronto, Dr. A. P. Nikol—

sky recommends “to estimate the magnetic activity 011 hourly
amplitudes of the horizontal component at all the magnetic
observatories during the IGY. For the stations below 58° geomag—
netic latitude it is necessary to make such estimations, at any

rate. for specially selected (lays with the highest magnetic
activity.”

Committee No. 10

Committee on Rapid Variations

and Earth Currents

Report by A. Romafici, Chairman.

1. Création et composition du Comité

Le Comité pour l’e’tude (les Variations Rapides et des Courants

Telluriques a été eréé a l’Assemblée de Rome de 1954. Déja aux

Assemblées d’Oslo et de Bruxelles on avait signalé 1a néeessité

de préciser (lavantage la nature et la morphologie des variations

brusques, dent on publiait les listes par les soins du Comité pour

la Caractérisation des Perturbations Magnétiques, si l’on ne vou-

lait pas courir 1e risque de faire des statistiques peu homogenes
at par consequent peu utilisables. Or ee Comite’ était déja trop

surcharge de travail pour s’imposer eette nouvelle tache.



RAPID VARIATIONS AND EARTH CURRENTS 319

D’autre part beauconp regrettaient la disparition de l’ancien
Comité pour l’étude (les méthodes et des instruments pour l’ob-
servation des Conrants Telluriques, qui avail rendu autrefois
d’excellenls Services. D’aprés quelques—uns (Mrs. Bock, De Voogt,
etc.) i1 y a encore a present sur les problemes classiques des Cou-
rants Telluriques (les theses contradictoires que seule une c00-

pération internationale permettrait de résoudre. Pour d’autres

(Mrs. Cagniard, Selzer, Thellier, etc.), du point de vue méme
(les variations rapides, leur emploi an jour le jour plus réussi

pour l’enregistrcment des pulsations :1 tries courte période con-

seillait anssi (le réprendre leur étude d’nne fagon cooperative.
Ce dernier aspect facililant l’attrihution des denx objectifs a

un senl Comité, celui—ci fut constitué de la facon suivante:

Rév. P. A. Bomafia, Président (Espagne)
Prof. R. Bock (Allenlagne)
Prof. L. Cagniard (France)
Prof. V. Ferraro (Grande Bretagne)
Prof. G. Grcnct (France)
Prof. Y. Kato (Japon)
Dr. L. Koenigsfeld (Belgique)
Mr. J. H. Nelson (Etats Unis)
Dr. E. Sucksdorff (Finlande)
Prof. J. Vcldkalnp (Pays Bas).

Le Dr. E. Sucksdorff étant lnalheureusement décédé le 19 0c-

tobre 1955, You proposa au President et all Secrétaire Général de

l’AIGA. a l’occasion de la réunion pleniére du CSAGI £1 Barce-
lone e11 Septembre 1956, la designation de Mme. V. Troitskaya
(U.R.S.S.) a la place de feu le Dr. Sncksdorff. La nomination fut
accordé 51 la reunion (111 Comité Exécufif (1e I’AIGA du mois d’Oc-
tobre 1956.

2. Etude dcs effets magne‘tiques (les eclipses de soleil

A l’occasion de I’CClipsc lotale de soleil dn 30 Juin 1954, Mrs.
J. Egedal et N. Ambolt out c'tudié son influence sur la courbe de

la (léclinaison (lans plusicurs obscrvaloires situés au voisinage
de la zone de totalilé (Journal of Atmospheric and Terrestrial

Physics. Vol. 7, 1955, pp. 40-48; Vol. 8, 1956, pp. 105—107; Spec.
Suppl. Vol. (i, 1956, pp. 228235). Les effets prévus par la théorie
de Chapman ayant été suffisamment constatés, Mr. Egedal s’est
adressé au President de l’AIGA, Mr. Bartels. pour prier l’Associ—
ation (le bien \‘01110111‘ organiser (les observations 51 une échelle

plus étendue a l’occasion de l’éclipse totale de soleil du 20 Juin
1955. Mr. Bartels ayant confié ce soin an Comité N0. 10, son Pre-
sident pria tous les membres du Comité, par lettre circulaire du
17 Fc'vrier 1955, de bien vouloir procurer que les expeditions or-

ganisées dans leurs propres pays pour l’obscrvation de l’éclipse
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mirent dans leur programmes (les cnregistrenients magnétiques.
La meme pl‘iere a été adressée aux observatoires Inagnétiques
se trouvant dans la zone de totalité ou dans son voisinage; car

d’apres Mr. Egedal pour le plein succés de l’ohservation i1 suffi-

sait qu’a l’endroit en question 70 pour 100 (in disque solaire ffit

éclipsé et que la variation diurne ‘a 1’l1enre de l’éclipse ffit assez

prononcée pour que l’on put apprécier sa diminution due au

phénoméne. Le Pére Roman-£1 profita de l’opportunité pour de-

mander aussi des copies de leurs anciens enregistrements aux

observatoires qui s’étaient trouvés dans des circumstances pareil-
les pour les autres éclipses dc soleil des (lix derniéres années,
tout ce materiel devant étre soulnis 2‘1 Mrs. Egcdal ct Anibolt.

Voici les réponses recues: l’Institut de Géophysique de la Fa-

culté des Sciences dc l’Université Tolioku, Sendai (Japon), pré-
parait une expedition a Ceylan dans la zone dc totalité: l’on pro—

jetait d’enregistrer les trois conlposantes magnétiques depuis le

ler Juin jusqu’au 10 Juillet avec des variometres nonnaux et

avec d’appareils d’induction; (les observations (les courants tellu—

riques étaient aussi prévues.
Une seconde contribution japonaise, celle du De'partcnicnt

de Géophysique de l’Université (1e Kyoto, devait étre l’cnl'egistre-
ment silnultallé de D, H et 2 a l’Ohscrvatoire Magnétique d’Aso

(32°53’N, 131°01’E) et dans une station temporaire située 51 1’01)—

servatoire Meteorologique de Nazc (28°22’N, 129°30’E) dans l’ile

d’AmaniiOshinia, au S\V de l’ile de Kyushu; hien que la gran-

deur de l’éclipse ne devait passer de 35 pour 100 51 A50 et de 50

pour 100 a Naze, l’on pouvait attendre des résultats comparatifs
intéressants.

Du cote de l’Inde l’Obsel'vatoire de Kodaikanal avait aussi en

projet l’enregistrement continu des elements magnétiqucs a la

place méme de l’obscrvatoire, ou la grandeur dc l’éclipse devait

étre do 91 pour 100, et dans un endroit de Ceylan, pres de la ligne
(le centralité.

Finalement l’Ohservatoire de )Iuntinlupa, Rizal (Philippines),
place dans la zone dc totalité, quelques jours avant l’éclipse com—

muniqua sou dessein dc publier tout spe’cialement ses enregistre-
ments D, H et Z entre le 10 Juin et le 101' Juillet.

Les travaux annoncés par les japonais ont été effectivement

réalisés, ceux de l’Université de Kyoto aux cndroits indiqués plus
haut et ceux de l’Universitc’ T6110k11 de Sendai au Campus de

I’Université de Ceylan (7°15’N, 80°36’E). Leurs rc’sultats ont été

publiés rcspectivenicnt dans “Journal of Geomagnetism and Geo-

electricity” (Vol. V11, 1955, pp. 86-90, et Vol. VIII, 1956, pp. 76-80)
et dans “The Science Reports of the Tolloku University, Fifth

Series, Geophysics” (Vol. 7, Supplement, March 1956, pp. 1—41);
cette derniere expedition étudia non seulement l’influence de

l’éclipse sur le courant Sq de la variation diurne, Inais encore

sur les pulsations rapides (lu champ magnétique terrestre.
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L’expédition de l’Observatoire de Kodaikanal s’étahlit a Hin-

gurakgoda, Ceylan, et ses résultats ont été publiés dans “Kodai-

kanal Observatory Bulletin”. 11 est intéressant a signaler que

l’Observaioire de Kodaikanal a réalisé aussi des observations

Iiiagnétiques pendant l‘éclipse annulaire du 14 Décembre 1955.

Pour ce qui regarde les données d’autres éclipses de soleil en—

tre 1945 et 1954, 165 Observatoires suivants ont envoyé des copies
de leurs enregistrements:

a) Eclipse totals du 20 Mai 1947. Observatoire de Pilar: enre—

gistrenients de D de 511 du 20 51 411 (111 22; de H at Z de 411 du 20 it

511 du 21.—Observatoire de Vassouras: enregistrements de D, H

et Z do 2011 du 19 51 20h du 20.

b) Eclipse totale du1er Nauembre 1948. Observatoire de Tana—

narive: enregistrements de D, H et Z de 1711 (111 31 a 2011 du ler.

0) Eclipse totalc du 25 Féurier 1952. Observatoire de Bangui:
enregistrements de D, H et Z de 311 51 16h du 25.——Observatoire

de Ksara: enregistrement de D, H et Z de 011 5. 18h du 25.—Obser-

vatoire de Helwan: enregistrements de D, H et Z de 911 du 24 51

8h du 26.4Station teinporaire d’Evinayong (Gninée Espagnole) :

enregistrements de D, H et Z de 2311 du 24 a 15h du 25.

(1) Eclipse annulaire (In 20 Aofit 1952. Ohservatoire de Vassou—

ras: enregistrement de D, H et Z de 12h du 19 :1 12h du 21.

e) Eclipse annulaire du 25 Décembre 1954. Observatoire de

Hermanns: enregistrements de D, H et Z de 0h 21 15h du 25 et de

Oil (111 23 a 2411 du 26.7Ol)servatoire de \Vatheroo: enregistre—
ments de D, H ct Z de 0h 51 24h dn 25.

A ces données il faut ajouter le mémoire de Mr. Malurkar sur

les et‘fets géomagnétiqnes des eclipses de soleil aux Observa—

toires de Colaba et Alibag depuis 189-1 jusqu’a 1954, éerit pour le

numero extraordinaire que l"‘Indian Journal of Meteorology and

Geophysics” était alors en train de preparer pour le jubile’ de

l’Observatoire d’Alibng et dont Mr. Malurkar eut l’ol)ligeance de

faire arriver au Comité une copie du manuscrit original hien

avant sa publication duns la revue (Indian Journal of Meteoro-

logy and Geophysics, Vol. 5, Spl. No, Dec. 1954, pp. 213-222). Le

Directeur de l’Observatoire de Vassouras, Mr. Lelio I. Gama,
transmit aussi au Comité un exemplaire de son étnde sur l’éclip-
so du 20 Mai 1947 paru dans “Terrestrial Magnetism and Atmo-

spheric Electricity” (Vol. 43, 19-18, pp. 405428). Bien qn’avec un

certain retard, dfi a des circonstanees impréyues, tout ce materiel

a été 111is a la disposition de Mr. Egedal pour son utilisation ulté-

rieure. Le Comité profite volonticrs de cette opportunité pour

remercier de nonveau tous ees observatoires pour lenr obligeante
cooperation.

La seule éclipse totale de 1956, celle du 8 Juin, ne se prétait
guére par 53 localisation dans le Pacifique Sud et l’Océan Ant—

aretique £1 l’organisation d’observations magne’tiques echelon—
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nées: (lans le seul Observatoire pas trop éloigné de la zone de

totalité, celui d’Amherley, l’éelipse eommengait avant le lever du

soleil, a un moment par conséquent peu favorable pour l’enregis-
trement d’un effet quelconque sur la variation diurne. Quant a

l’éclipse totale du 23 Octobre 1957, elle pourra bénéficier de toute

l’organisation de l’Année Géophysique et (19 1a présenee sur les

lieux (les expeditions envoyees a l’Antarctique. C’est pour cela

que le Comité n’a pas eru devoir s’oeeuper de l’organisation d’ob—
servations magnétiques a l’oceasion de ees deux eclipses.

3. Service (193 variations I'upl'dcs géamagllétiqlzes et telluriques
La résolution 42 de l’Assemblée de Reine était coneue dans ees

termes: “L’Assoeiation Internationale de Magnétisme et Electri—

cité Terrestre charge 1e Comité No. 10 (Variations Rapides et

Courants Telluriques) (1e poursuivre sur les sxc, psc, 51' et 3/!) le

travail effectué jusqu’ici par le Comité N0. 9 (Caraetérisation (le

l’Aetivité Magnétique)”. Par consequent le Comité No. 10 s‘est

charge de eette taehe depuis le ler Janvier 1955. Pourtant, pour
ne pas obliger les observatoires a remettre leurs données £1 deux

adresses différentes, l’on déeida que pour le moment l’Ol)serva—
toire de De Bilt continuerait a rassembler tous les formulaires et

que la partie relative aux commencements brusques et aux sfe
serait retransmise tous les mois au President (111 Comité N0. 10.

L’étude attentive des données de 1955 eonfirmait la néeessité
d’une plus grande uniformité dans les definitions des phenome—
nes etudiés et l’urgence de préeiser les critéres de selection: par

exemple, pendant 1e lnéme laps de temps, de deux observatoires

pas trop éloignés l’un avait donné 296 psc tandis que l’autre n’en

avait signalé que 22. A l’oceasion de la reunion du CSAGI a Bru—

xelles en Septembre 1955, les membres du Comité qni s’y trou—

vaient presents avec quelques autres experts (in Groupe de Tra-

vail de Géomagnétisme tracérent une premiere esquisse (les défi-

nitions, laquelle fut envoyée par la suite aux membres absents de

méme qu’a un petit nomhre (1e spéeialistes. Cost 51 la vue de

leurs réponses que You a rédigé la lettre circulaire du 28 Mars

1956 que le President (In Comité a remis a tous les Observatoires
collaborateurs (Annexe Not 1). 011 leur fasait parvenir en méme

temps un certain nombre d’exemplaires (l’un nouveau type (le

formulaire destine’ a remplacer l’aneien, c’est a (lire, 1a partie ré-

serve’e en has (10 la page, sur les formulaires pour les indiees K

et les earaeteres C, aux eommencements soudains et aux sfe.
Dans la circulaire 0n priait les Ohservatoires de faire toutes les

remarques qu’ils jugeraient opportunes pour améliorer encore

les definitions avant le commencement de l’AGI. La plupart des
Ohservatoires ont fait le meilleur aceueil aux modifications in-

troduites; seulement un tout petit Hombre a donné l’impression
de ne pas se rendre compte du but poursuivi et :1 continue a rem—

plir les aneiens formulaires sans préter attention aux demandes
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du Comité; enfin, quclques—uns ont interprété les instructions
comme unc duplication de travail et tout en cnvovant au Comité

No. 10 les nouvcaux t'ornnllaires, ont remis aussl lcs ancicns an

Comité No. 9. Le Comité expriine encore une fois a tous les 0b—

servatoircs collaborateurs sa plus grande reconnaissance pour
leur aide ct cooperation ct regrette qu’une mauvaise interpreta—
tion de ses instructions ait pu porter quelques-uns a un travail

supplémentairc non nécessaire. Plus de trente Observatoires ont

envoyé des remarques tres opportunes aux différents points de la

lettre circulaire; quelques-uns y ont ajouté des petits mémoires
inédits ou des travaux imprimés a l’appui dc leurs points de vue.

A la réunion du CSAGI a Barcelone en Septembre 1956 1e Presi—

dent du Comité rendit compte au Groupe de Travail de Geomag-
nétisme de toutes ces réponses et de l’expérience d’une demie

année d’emploi des nouvelles definitions. C’est alors qu’en vue

de la besogne a accomplir, le Groupe de Travail a fail sienne
l’idée avancée quelques lnois plus tot par le Prof. Yoshio Kato

et a suggc’ré d’organiser une reunion exprofesso du Comité. Ce

souhait du Groupe de Géomagnétisme a été approuvé par le
CSAGI sous forme de recommandation (resolution III. 5 de la

réunion de Barcelone).
Grace aux bons services des membres du Bureau de l’AIGA

presents a Barcelone et tout spécialement de Mrs. Bartels, Laur—
sen et Coulomb, 1e Comité Exécutif de l’Association approuva le

projet dans sa reunion d’Octobre 1956 et destina une somme, pré—
levée sur le budget des années 1954-56, pour aider a couvrir les
frais de voyage et de séjour des invités; d’autre part Mr. Lacla—

Vere eut aussi l’obligeance de soumettre 1e cas a l’UNESCO, dont

il obtint également une aide financiere. L’Institut Météorologique
Danois ayant invite 1e Comité a tenir la réunion a Copenhague,
l’on fixa les dates du 9, 10 et 11 Avril 1957, comme étant les

plus connnodes pour la plupart des participants. Parmi les
membres du Comité seuls Mrs. Ferraro et Kate ont été obliges
de s’excuser; ce dernier, empéché d’entreprendre le voyage a
cause d’une maladie, demanda l’autorisation d’envoyer a sa pla-
ce son collaborateur le Dr. \Vatanalm. Par contre, quelques mem-

bres du Comité n’ayant pas cu besoin de l’aide financiére mise a
leur disposition par l’Association, i1 fut possible d’élargir un peu
le nombrc des invités. Voici la liste des participants a la réunion:

Rév. P. A. Romafia, Prés. du C0111. No. 10 (Espagne)
Prof. J. Bartels, Prés. de l’AIGA (Allemagne)
Prof. R. Bock (Allemagne)
Prof. L. Cagniard (France)
Rév. P. J.—O. Cardus (Espagne)
Prof. J. Coulomb (France)
Dr. J. Egedal (Danemark)
Prof. N. Fukushima (Japon)
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Mlle. G. Gjellestad (NOI‘Vége)
Prof. G. Grenet (F 'ancc)
Prof. A. G. Kalashnikov (URSS)
Prof. L. Koenigsfeld (Belgique)
Dr. V. Laursen, Secr. (le l’AIGA (Danemark)
Dr. 0. Meyer (Allemagne)
Dr. J. H. Nelson (Elats Unis)
Dr. J. Olsen (Danemark)
Dr. E. Selzer (France)
Mme. V. Troitsliaya (URSS)
Prof. J. Veldkamp (Pays Bas)
Dr. T. \Vatanahe (Japan).

Pour preparer les séances l’on avait rédigé une liste prélimi«
naire (les questions a traiter, tirees (les reponses (les ()l)s('r\'a«

toires a la lettre eireulaire (lu 28.3.06, (le méme quc (le la pratique
(le presque une année (l’emploi (les nonvelles (lél'initions et (les

nouveaux formulaires (Annexe No. 2). Au cours (les discussions

on a ajoute au moment approprit" d’autres questions formulées

par quelques-uns (les as tants (lans leurs eommentaires a la

liste préliminaire (les matiéres: parmi les plus élahore’s il faut

eiter eelui (le Mr. Nelson au nom (les memhres du Département (le

Geomagnetisme (le l’U.S.C.G.S., ct celui (le Mr. Y. Kato en repré~
sentation (lu Comite National Japonais pour les Variations Rapi—
(les et les Courants Telluriques. D’autres questions finalenient

sont surgies tout simplement du fond meme (les points diseutés.

II a fallu aussi ajouter l’e'tude d’un certain nomlJre (le resolutions

pratiques sur les (lonnées a envoyer aux Centres Mondianx de

Rassenihlemcnt des Données pour l’AGI, a cause (le la determi—

nation prise par le Groupe (le Travail (les Centres Mondiaux £1

sa réunion (l’Ucele (les (lernicrs jours (le Mars (10 laisser la deci-

sion finale sur les (lonnées géoniagnétiques a la réunion de C0—

penhague du Coniité No. 10. Le compte rendu (les Seances \‘ient

(le paraitre dans “Chronique (le l’U.G.G.I.” N0. 4, pages 123—140*).
Ayant e'te' decidée pour la fin (le l’AGI la céléln‘ation (l’un sympo-

sium sur le probleme general (les variations rapides, la réunion

(le Copenhague avail été réservée tout spécialement aux questions
(l’ordre pratique; seules les considerations theoriques étaient

admises qui devaient servir £1 justifier ou éelaircir les points
pl‘atiques discutés. Du premier moment tous les sujets out eté

traite’s (le la faeon la plus vivante et trés a fond, presque tous les

points diffieiles étaient illustrés par la projection d’exemples
d‘enrcgistrcments (le toute sorte. Ont été aussi trés utiles pour 16

but poursuivi quelques rapports t'aits par les assistants, eomme

par exemple celui (lu Prof. Kalashnikov sur les méthodes utili—

5‘) Voir a
‘

la publication definitive (lans les “Annals of the IGY". \‘01. II By

[113.568-709.
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sées dans l’URSS pour l’observation des micropulsations a courte

periode (de 0.1 s a 1 In avec amplitude entre 0.1y et 3y) ; celui du

Dr. \Vatanabc et du Prof. Fukushima sur les tableaux e11 usage a

l’Observatoire d’Onagawa pour la présentation mensuelle des

pt et (165 pc.

11 11’y a pas (le doute qu’au eours (les Seances on est arrive £1

une precision bien plus grande (les phénoménes a pre'lever et a la

suppression d’un certain nombre de causes d’ambiguité; ce 11’21

pas été pourtant sans un petit accroissement des types (les phéno-
ménes et (les données a remettre; mais lorsqu’on examine l’af-

faire de plus pres, l’on voit clairement que cela ne suppose pas

une augmentation (le travail, mais tout au contraire une simpli—
fication considerable.

Le texte anglais et frangais (les resolutions avec les nouveaux

formulaires destinés a rendre plus facile leur application a la

pratique ont été remis aux Ohservatoires collaborateurs le 20

Juillet (Annexe 3). L’une des taches du Comité étant de décider

pendant l’Année Géophysique les phéuoménes particuliérement
intéressants, (lont (les reproductions spéciales (en plus des ordi—

naires) doivent étre envoyées aux Centres Mondiaux (le Basseni—

blement des Données, il est tout a fail nécessaire que l’infor'ma-

tion qu’il reqoive soit aussi complete et aussi homogéne que pos-

sible. C’est pour cela qu’en remettant les nouveaux formulaires

le Comité a prié instamment les Observatoires de bien vouloir

s’en servir dans I’avenir et de s’ahstenir d’employer les anciens,
tout au moins a partir des données du mois d’Octobre 1957.

Il va sans dire qu’il saura gré 5 tons ceux qui voudront bien s’en

servir déj a plus tét pour l’envoi (les données des mois précédants.
Dans l’ordre touj ours (les réalisations pratiques, il faut signa-

ler aussi l’enquéte menée par 16 Prof. Grenet sur les caractél‘isti-

ques des appareils utilisés dans les divers Observatoires, afin de

parfaire son avant-projet (l’étude a Tamanrasset des variations

de période moyenne; de méme que l’étude de Mr. Selzer sur la

méthode "harre—fluxmétre” d’enregistrement des variations mag-

nétiques rapides, destinée a paraitre (tans les Instructions pour

l’AGI.

VL Com-ants telluriques

Tel qu’on l'a remarqué plus haut le but que l’on poursuivait en

demandant la création d’un Comité (les Courants Telluriques
était double. D’une part Mr. Bock, aprés avoir étudié longtemps
les enregistrements (les courants telluriques sur des lignes alle-

mandes de grande longueur, de meme qu’a Tucson, \Vatheroo et

Huancayo, il n’avait pas pu arriver a se’parer, par comparaison
directe des courbes, les influences locales de l’allure générale du

phénoméne. C’est pour cela qu’il croyait nécessaire l’existence

d’un Comité qui pfit obtenir de la Direction des PTT (les diffé-



326 PART IV. — SPECIAL REPORTS

rents pays l’autorisation d’employer quelques lignes pour la ré—

solution définitive de problemes tels que l’influence sur les cou-

rants de la distance des prises de terre et de l’azimut des lignes
et la possible action “de barriére” des montagnes, entre autres; il

pensait en meme temps que l’on pourrait aussi se servir des eou—

rants industriels pour étudier les rapports entre les champs géo-
magnétique et éleetrotellurique moyennant les perturbations
produites sur les deux par un meme courant perturbateur connu.

Mr. De Voogt s’exprimait dans un sens pareil; pour lui la coope-
ration internationale était nécessaire paree que la comparaison
des résultats obtenus (lans les diffél‘ents pays est dépendante de

la conductibilité des couches supéi'ieures de l’écorce terrestre et il

eroyait aussi indispensable d’avoir un échange des vues 3111‘ la

convenanee et la possibilité d’employer des circuits (1e cable sou-

terrain pour les mesures a grande distance, de mélne que sur la

nature et la disposition des electrodes. D’autre part les résultats

remarquables présentés par Mrs. Schlumbcrger et Kunetz et Mlle.

Yvonne Beaufils sur l’enregistrement simultané des certaines

pulsations a trés grandes distances, eonfirmés plus tard par les

enregistrements de Mme. Valerie Troitskaya sur le réseau d’ob—

servatoires de l’URSS, prouvaient les points (le vue de Mrs. Cag-
niard, Selzer et Thellier sur l’inlporlanee des courants telluri-

ques pour l’enregistrcment des pulsations 51 courte période, De

tout cela l’on de'duisait 1a nécessité de dresser an plus tot un cata-

logue des Observatoires des Conrants Telluriques et de stimuler

et unifier la publication de leurs résultats; et la convenance aussi

de s’adresser aux Soeiétés Industrielles (1e Prospection Electrique
pour tacher d’avoir aecés a l’utilisation de leurs archives de don—

nées. Voiei maintenant les realisations pratiques.
Il faut signaler tout d’abord les pourparlers conduits au nom

du Comité par Mr. Bock a partir du mois de Novembre 1934 pres
de la Deutsehe Bundespost et (le la Deutsche Forsehungsgemein—
schaft pour obtenir la permission d’utiliser pour l’étude des c011-

1‘ants telluriques huit lignes télégraphiques en deux directions et

quatre longueurs diverses. Grace 2‘1 l’appui du Fernmeldetck—

nische Zentralamt de Dal‘mstadt il oblint l’autorisation du Mi—
nistl‘e des Postes le mois de Mars 1955. Pourtant il n’était pas
facile de trouver des lignes exemptes d’effets d’induction et ee

n’a été que tout réceinment que Mr. Bock a pu annoncer qu’une
station disposant de sept lignes doubles de longueurs comprises
entre 1 Km et 90 K111 était sur le point d’entrer en fonctionnement
a Apen, pres d’Oldenbourg, a 52°.3 N, 7°.9 E. Les mesul‘cs pré—
liminaires ont donné toute satisfaction et il est possible de faire

vingt-huit combinaisons des prises de terre (le sorte a pouvoir tra—

vailler sur des distances et azimuts variables dans des Iimites trés

larges. La vitesse de déroulement des enl‘egistrements varie en—

tre 10 et 100 min/11.; les sensibilités électriques peuvent étre

val‘iées aussi an moyen de resistances adaptées aux diverses dis-
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tances des electrodes; elles sont déterminées tous Ies jours par
des tensions artifieielles bien connues ajoute'cs aux tensions na-

turelles 11116 t'ois par jour e11 sens positif et négatif. Quelques dif-

ficultés s’étaut présentécs dans la pratique, Mr. Bock est actu—

cllenlcnt occupé a les résoudre.

Les réalisations de Mr. De Voogt sur les lignes télégraphiques
des Pays—Bas sont aussi relnarquables. Pour e'viter les perturba-
tions dues aux courants \‘agabonds provenant dos chemins de fer

électrifiés, on a substitué les prises de terre a un seul electrode

par d’autres a plusieurs electrodes e11 “patte d’oie” situés entre

5 et 10 Km en plusieurs directions du point terminal de la ligne.
Ce dispositif ayant été applique aux lignes télégraphiques allant

de Kalnpen a Cuyk (N—S, 109 Km) et de Hengelo a Gouda (E-VV.
132 Km) avec les appareils de niesure et de controle a la station

de Radio—Kootwijk (52°.2 N, 5°.8 E) des PTT hollaudais, permet
l’enregistrement des perturbations de toute sorto (330, b, p, sfe,
etc), mais n’accuse pas de variation reguliere diurne. La métho-

de a été aussi appliquée a l’installation de Paramaribo (5°.8 N,
55°.3 W) 5111' um ligne d’azimut E5° N et 2000 metres de longueur.
avec un déroulement du papier d’inscription de 150 nun/h et une

sensibilité de 0.35 mv/Km par mm. Les résultats ont été trés hons
et la netteté de l’enregistrelnent des trains de pulsations et des
autres perturbations est vrailnent remarquable. Le meme prin—
cipe a dfi étre appliqué aussi a la station d’HolIandia (Nouvelle
Guinée).

Finalement l’un des progrés Ies plus considérables pour l’étude

des eourants telluriques est le réseau d’observatoires qui sont en

train d’étre établis dans l’URSS sous la direction de Mme. Valé—

rie Troitskaya. Le nombre des stations s’éleve a 17, dont 5 ont

été place'es ou doivent l’étre tout prochainement dans l’Arctique,
2 dans l’Autarctique et les 10 autres a des latitudes nioyennes.
Leur but primaire étant l’e'tude des pulsations et de la micro-

structure (les autres variations rapides, elles sont toutes munies

d’enregistreurs seniirapides (90 min/h) et ultrarapides (30
nun/1nin.),trés appropriés a l’enregistrement des pulsations a pé—
riodes comprises entre 0.3-0.5 seeondes et 1 minute; les pulsations
de période plus longue sont éliminées par une capacité connec-

tée en série aux lignes pour élimiuer aussi la variation diurne.
Pour l’étude de celle-ei et de l’activité tellurique aux differents

endroits, quelques observatoires disposent aussi d’enregistreurs
£1 vitesse normale (20—22 mini/h). Le fonctionnement do tous ces

appareils est prévu pour les vingt-quatre heures du jour. Avee
les enregistrements de ces stations et surtout avec ceux d’Alma-
Ata on a p11 confectionner l’album vraiment remarquable de tous

les types de pulsations telluriques, que Mme. Troitskaya a offert
au Comite’ a l’occasion de la réunion du CSAGI a Barcelona. Pour

l’organisation et le fonetionnement du réseau Mme. Troitskaya
a rédigé unc instruction pratique trés approprie’e pour tous ceux
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qui doivent s’occuper (lu fonctionnement d’un observatoire tellu—

rique; elle contienne égalenient (les ehapitres tr'cs intéressants

meme pour les spécialistes, tels que ceux consacrés a l’établisse-

ment et le fonctionnenient des enregistreurs ultrarapides et ceux

qui traitent les (lift'érents types (10 pulsations Outre les pt et

les pc on y signale le type (lit “en perles” de peiiodes entre 0.3

et 2.5 sec et (l’une forme trés caractéristique, lequel se présente
parfois dans les enregistrements de 30 min/1n. L’instruction,
écrite naturellement en russe, a été traduite tout réeenunent a

l’espagnol.
ll faut mentionner aussi la grande valeur (les “Conseils pour

l’Annee Géophysiquc sur l’installatiou de stations d’enregistre—
luent (les variations telluriques rapides” dus au Prof. Cagniard
ct destinés a faire partie (les Manuels de l’AGl. L’auteur, qui est

aussi l’auteur du chapitre “Electricité Tellurique” (lu tome 417 de

la nouvelle edition (le “Handbuch der Physik” s’occupe surtout

(les dispositifs et appareils de prospectiou, d’unc si halite \‘aleur

pour l’enregistremcnt (les variations rapides.
L’on (tonne ci—contre la liste (les observatoires (le courants

telluriques actuellenient existants ou en train (l’installation;
les données ont été tirées (le la “Description (165 Observatoires

Géomagnétiques” publiée par le Comité (les Ohservatoires, de la

publication “Distribution géographique (les stations (le l’AGI” et

de renseignements particuliers adressés (lirectement au President

du Comité.

Il va sans dire qne tout renscignement servant a corriger ou

compléter les (lonnées précédantes se ‘a le bienvenu. Il est facile

a voir que la distribution [195 stations n’est pas satisfaisante: sur

GO observatoires ou stations temporaires 11 sculement se trouvent

(tans l’hémisphcre Sud et 6 (tans l’héniisphérc Occidental, )Iéme

en tenant compte (les stations qui ont fonctionné autrefois sur le

continent américain, telles que Huancayo, Tucson, Chesterfield,

etc., In disproportion entre les (leux parties (lu globe est toujours
frappante,

5. Questions ('1 trailer

a — Presentation et discussion do l’atlas provisoirc (les diffe—

rents types dos variations rapides.

b — Organisation d’une collaboration plus étroite et systema—
tique (tans l’étude (les courants telluriques: buts, méthodes, in—

stallations. appareils, distribution des observatoires, etci
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AUNEXE 1.

Lettre Circulaire elluoyée le 28 Mars 1956

par 16 Réu. P. A. Remand, Présitlent (111 C0«

mité sur les Variations Rapitles et les Cou-

ranls Telluriques (1e I’Association Interna-

tionale dc Ge’omagnétismc et (l’Aéranomie.

Monsieur et cher Collegue,

A plusieurs reprises il a été dcmandé £1 cette Commission de

préciser la definition dcs perturbations magnétiques brusques
que l’on désigne par les symboles ssc (s 0*), psc, Si, sfe. . . D’autre

part l’accroissement de l’activité solaire et l’approche dc l’Année

Géophysique Internationale rend plus pressant encore ce besoin

de precision, si l’on veut éviter que les listes mensuelles devian-
nent trop longues et par consequent moins utilisables.

C’est pour cela qu’a l’occasion de la réunion du CSAGI £1 Bru—

xelles e11 Septemhre dernier quclques memhres de la Commis-

sion qui s’y trouvaient présents ont prepare une premiere es—

quisse (les définitions qu’ils ont soumise tout de suite in la consi—

dération (les autres membres. Ccux—ci ayant envoye’ leurs remar-

ques, les définitions ont été modifiées.

J’ai donc le plaisir de vous remettrc, dc méme qu’a tous les

autres obscrvatoires collaborateurs, le texte adopté, avec la

priere de bien V01110ir vous en servir pour la redaction des listes

des perturbations brusques a partir de celle du mois d’Avril 1956.

On vous serait aussi trés reconnaissant de bien vouloir revoir

d’aprés ces définitions les listes (les mois de JanviergMars pour
mieux pouvoir se rendre compte des (lifférences possibles.

La Commission vous prie aussi de lui formuler toutes les obser-

vations que l’emploi (les nouvelles définitions pourrait vous sug-
gérer, de méme que toute autre remarque qui vous semhlerait

opportune avant le ler Septembre 1956, dans 10 but de pouvoir
cousidérer encore une fois les (léf‘ litions et les rendre aussi pré-
cises et pratiques que possible avant 1c commencement de l’An—

née Géophysique Internationale.

Voici les définitions adoptees ct quelques remarques sur leur

emploi:

1. SSC (at 350*) . . t impulsion brusque suivic d’un accro'ssement
d’activité avec caractéristiques (l’orage pendant une période de

perturbation suffisamment longue (sudden impulse followed by
increased activity with storm characteristics for a sufficiently
long period of storminess).

psc commencement brusque (avec ou sans pulsations)
d'une baie d’amplitude sui'fisannncnt grande (d’apres la latitude

magnétique) pendant une période relativement calme (a sudden
commencement (with or without pulsations) of a bay of suffi~
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cient amplitude (the amplitude depending 011 magnetic latitude)
during a relatively quiet interval).

si supprime’s (Iore’navant. (Si par hasard on se heurtait

quelqucfois it on mouvenient tres prononeé ct exceptionnel qui
ne pourrait pas étre classé dans les autres groupes, on pourrait
1e signaler par le symbole so, on indiquant en meme temps son

amplitude).

p . . . on les divise dans les deux groupes suivants:

pt . . trains de pulsations
pc.. pulsations continues

pt . . . train de pulsations do durée limitée, ordinairement infé—

rieure a une heure, souvent précédant on accompagnant une baie

(series of pulsations of limited duration, usually less than one

hour, often preceding or accompanying a bay disturbance).

120. t. pulsations continues durant plusieurs heures (series of

pulsations lasting for many hours).

sfe . .. petite baie diurne ou crochet, d’ordinaire dans le sens

de la variation diurne, que l’on suppose causée par une eruption
chromosphérique (a short daytime bay 01' crochet, generally in

the sense of the daily variation, tentatively attributed to a solar

flare). Ces phénomcnes ne sont que provisoirement des sfe, jus-
qu’a ce qu’ils aient été \‘érifiés comme tels en plusieurs observa-

toires ou par (les donnécs solaires ou ionosphériques (such ef-

fects are only tentative s/e’s until verified at several observato-

ries or by solar or ionospheric data).
2. Pour l’application do ces definitions on tiendra compte des

reinarques suivantes:

a) ll est preferable do ne pas donner les mouyements brusques
ayant lieu pendant une période orageuse, sauf quand il s’agit
d’un sxc trés clair.

b) Pour donner un phénoméne il suffit qu’il soit clairement

marque sur une seule eoniposante.

c) Les observatoires sont prie’s de faire la distinction comme all—

paravant entrc les ssc ct les 350*, et d’indiquer 1e sens positif ou

négatit' de leur niouvement principal sur les trois composantes,
un 0 niarquant l’absence de mouvement sur une composante

quelconque. L’on prendra toujours comme sens positif pour D

et Y le mouvcnient vers l’Est et pour H, X et Z l’augmentation de

leur \‘aleur absolue.

d) Le rapport (les pt et des pc doit étre l'ait seulement par les

observatoires disposant d’appareils a enregistrement rapide d’au

moins 3 mm/m et restreint a quatre heures par jour, a savoir, de

2h 51 311, de 811 {‘1 9h, de 14h a 1511 et de 20h ‘a 2111 TMG.

(Pour avoir des renseignements plus complets sur l’ensemble

de la journée il est £1 souhaiter que quelques observatoires bien
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(listrihués sur l’ensemhle du globe veuillent hien s‘offrir 2‘1 repro-
duire tous leurs enregistrements rapides).

En ce qui concerne 103 pt 0n doit donner seulement le nombre

(le trains (le pulsations observes pendant l’heure étudiée, sans

mentionner l’heure de début dc chacun.

Pour les pc on doit (lonner leur période inoyenne ct leur ampli-
tude maximum, meme si celle-ci se trouve un peu en dehors des

heures choisies inte1‘nati0nalement.

3. Pour éviter 1e risque d’uue trop grande quantité dc données

pendant les années (1e maximum de l’activité solaire, i1 peut étre

utile de fixer pour chaque catégorie de phénoménes uue ampli—
tude all—(lessons dc laquelle aucun pliénomene ne (loit étre rap—

porté, saut' s’il s’agit (l’un cas trés net et cai‘aetéi'istiqtles. Pour

une premiere détermiuation (le cette limite, variable nécessaire»

ment avec la latitude géomagnétique, les observatoires sont priés
de bien vouloir communiquer a la Commission l’ordre de gran-
(leur (les plus petits mouvcments des différcntes classes qu’ils
out l’hal)itude de signaler dans leurs rapports mensuels.

4. Pour faciliter l’application des normes (lonnées dans cette

circulaire on joint des t‘ornmlaires pour l’envoi des données. Les

observatoires peuvent continucr £1 remettre ces t'ormulaires ix

l’Oleervatoire de De Bilt avee les listes des indices magnétiques
C et K, 1e Dr. Veldkamp ayant l’ol)ligeance de les faire parveuir
tous les mois au President de la Commission. Par centre toute

sorte (le correspondance extraordinaire sur ce sujet (demande
d’éclaircissements, consultations sur 103 Gas douteux, etc.) doit

étre adressée directement au President (le Ia Commission (Obser-
vatorio del Ebro, Apartado 9, Tortosa, Espagne).

En vous remerciant dés maintenant pour le hon accueil que
vous voudrez sans doute faire a cette lettre, je vous prie, Mon-
sieur et eher Collégue, d’agréer l’expression (le mes sentiments
les plus dévoue’s et cordiaux.

ANNEXE 2.

Lisle pre’liminaire (163 questions (1 trailer ('1

la I'éunion [18 Copenhague tirées (Ies ré—

ponses (Ies observatoires ('1 la lettre circu-

laire (Ill 28—3—56
1. Sur les ssc

(A) Questions concernant Ia definition
(a) Explication des mots “suivie d’un accroissement d’activité

avec caractéristiques d’orage pendant une période de perturba-
tion suffisamment longue”. Nature et durée de cette perturba-
tion.

(b) Cas des perturbations précédées par deux déhuts brusques
séparés l’un de l’autre par un intervalle de quelques heures plus
ou moins calmes.
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(0) Modification de la définition, proposée par RS: “350

sudden impulse following a calm period and commencing a pe-

riod of increased actiVity (magnetic storm)”. Jusqu’a quel point
est—i1 nécessairc quc les dobuts brusques se présenlent pendant
une periode calme pour étre considerés comnie des ssc? Tendan—

ces modernes a l’étude de ceux qui se présentent pendant un

orage.

(d) Definition precise des ssc‘“; Hombre de composantes sur

lesquellcs il est néccssaire que le mouvement principal soit pré-
cédé par un pctit mouvement en sens contraire.

(B) Questions cancernant [as rcnseignements d donner

(a) Sens du mouvement principal d’un 386* lorsque les deux

lnouvcmcnts initiaux sont 51 peu pres de la méme grandeur.

1)) Proposition de Ka pour que l’on donne: (i) la minute, la se—

conde et le sens du premier mouvement; (ii) la magnitude totale

(111 356; (iii) sa durée.

(0) Proposition dc Ni pour que les observatoires enregistranl
des (lérivées donnent le changemcnt maximum par unité de

temps snr les diverses composantes.

2. Sur les si

(a) Faut-il maintenir la suppression (les 31', on, V1] les difficul-

te's e'prouvées par un grand nomln‘e d’observatoires pour expri—
mer certains mouvements brusques, est—i1 preferable de les

rétablir?

(l3) Si oui, definition du pliénomene et notation 51 adopter (so
011 sf . . .) Données a fournir.

3. Sur les psc

(A) Questions concernant Ia definition

(a) Doit—on nlaintenir la restriction actuelle des psc aux phé—
nomenes polaircs se manifeslant par (les baies a dél)ut hrusque.
avec exclusion (les phénoménes purement pulsationnels, ou est—i1

pre’férable (le revenir a la conception assimilant les psc et les ac-

tucls pt, comme contreposés aux pc?

(1)) Si l’on maintient 1a definition actuellc, est—i1 suffisant qu’il
y ait des pulsations an commencement d’unc baie pour que celle—

ci puisse étre considerée a debut brusque? De combien de minu—

tes peuvent ces pulsations préceder la baie pour que les deux

soient censées constitucr 1111 méme et seul phénoméne?

c) D’autre part, pourquoi faut-il restreindre les psc aux baies £1

debut brusque (on accompagnées (le pulsations) puisque meme

les baies a début progressif peuvent étre (les manifestations

d‘un orage polaire elementaire? Si c‘est pour (les raisons d’ordre

praliqne, il semble qu’il ne serait pas trop one’reux (le donner
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toutes les haics: (i) se présentant pendant (les périodes calmes,

(ii) dcpassant un certain ordre de grandeur minimum qui pour—
rait étre fonction de la valeur de l’indice trihoraire K9.

Note. Voici quelques det‘initions proposées:

( i) \Vn: 1ch . . . baies s’introduisant avec (les pulsations brus-

qucs.

buy . . . toutes les autres haies; (il conviendrait pour—

tant de classer parmi les psc les doubles on—

des sinusoidales, sauf celles qui se produisent
pendant les orages magnétiques).

(ii) Qu: pxc . . . all sudden connnenccments (with or without

pulsations) of a bay of even small amplitude
(amplitude depending on magnetic latitude —

10y t'or Quetta) during the night hours on a

relatively quiet interval; for local daylight
hours the amplitude should be sufficient (for
Qu 203/ or more).

12 i . . all other significant pulsatory oscillations

(damped type or wave-train type) not ac-

companying a hay disturbance.

(B) Questions conccrnant les I'cnscigncmenis (l donncr.

(a) Heure qu’il faut donner lorsquc, d’accord avec la Ioi dc

rotation du vecteur perturbation, 1111 we se présente sous la

forme de deux baics comlnengant brusqucment a des moments

differents sur les courl)cs de D et de H.

(h) Meme question concernant les baies qui sont censées étre

a (lélmt brusque parce que prc'ce'de'es ou accompagnées de pulsa—
tions: doit—on donner l’heure de commencement de la baie ou des

pulsatlons?

(0) Proposition de Ka pour que l’on donne: (i) l’heure du com—

mencement du psc, si possible a 1 sec. pres; (ii) 1e sens du pre-
mler mouvement, la magnitude et la durée dn phenomene; (iii)
s’il y a des pulsatlons concomitantes, leur periode, amplitude et

durée.

((1) Pour ce qui regarde les statistiques i1sembleindispensable:
1. que tous les observatoires situés dans des regions peu peup-

lées d’observatoires donncnt mensuellement les psc;

2. qu’on ne supprime pas sur les checking—lists les psc donnés

par un seul de ces ohservatoires (par centre, l’on pourrait sup~

pr1mer les psc signale’s par moins de trois ou quatre observa-

toires dans les regions tres peuplées comme l’Europe Centrale) ;

3. que l’on tache d’éviter une dispersion trop grande (par ex—

emple, de 13 a 1) dans le nombre de 1056 donnés pour une meme

pérlodc par des observatoires voisins.
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4. Sur les pt et pc

(A) Questions C011C(’l‘ll((nt [a definition
Tout en se (leclarant d’accord on lignes gene’rales avec la clas—

sification el les dél‘initions propose’es, plusieurs observatoires

font pourtant remarquer qu’elles ne laissent pas (le soulever

quelques difficultés. D’autres se sont montrés moins favorables

aux definitions.

(a) Et tout d’ahord quelques-uns se demandent s’il est possible
d’etablir pour le moment s’il _' a une veritable différenee entre les

pt et les psc; d’autres, entre les pt et les pc. Les pt et les psc sem—

blent obéir en effet, tout au moins dans quelques observatoires,
a la méme loi de distribution pendant la journe’e, tandis que pour
d’autres les [)6 et les pl auraient 1a meme source. ll y a (les obser-

vatoires oil les pulsations durent nettement plus d’une heure et

moins de deux, de sorte qu’elles ne rentrent dans aucune des

categories des pt ou (les [)0 telles qn’on les a det‘inies. C’est pour
cela que Qu par exemple proposait de divisor les pulsations en

pulsations accompagnant ou précédant une baie (psc) et pulsa—
tions sans baie (p). Voir plus haut 3‘ (A), Note (ii).

(1)) La difficulte' peut étre aussi d’ordre pratique. Par exemple
(leux [)0 a t‘réquences légérement (lifférentes produiraient une

série d’ondes d’amplitude eroissante et décroissante; au mini-

mum les ondes peuvent encore etre visibles ou arriver fl dispa-
raitre completement, ee qui leur donnerait l’aspect (les pt; la

classification pourrait dependre alors de la clarté de l’enregistre—
ment photographique. Pour éviter cet inconvenient Le et Es pro-

posent de divisor les pulsations en

“( i) continuous . . . lasting for one hour or more

(ii) intermittent. . . lasting less than one hour

and the range and period reported in both cases; the traces in

both types should look like sine curves, although not necessarily
of constant amplitude; in the case of intermittent type the time

between peak amplitudes might be reported when there is mar-

ked regularity”. La remarque est cont'irmée par Ap.

(B) Questions coneel'nunt Ie choir de certaim‘s heures

Un nombre considerable d’observatoires s’est montré opposé 51

cette limitation, car d’une part elle rend impossible l’étude (le la

marche diurne du phénoméne, et d’autre part dans plusieurs en-

droits le plus grand nombre des pulsations semble tomber en

dehors des heures choisies. D’apres quelques-uns il est possible
que la tendance a la limitation ne provienne que d’une eertaine

confusion entre les données qui doivent étre t'ournies réguliére-
ment par les observatoires et les données exigées par certains

services (le l‘AGI. \‘oiei quelques propositions:

(a) Ni propose que l’on étende aux 2'1 heures de la journée
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l’étude tout au moins des pt, dont 1e dépouillemcnt n’exige pas
trop (1e temps.

(1)) Ka étentl aussi la proposition aux [)0 et ajoute qu’a son

avis, sans les donnécs completes pour les 24 heures, il est tout a
fait impossible de faire des vrais progrés (lans cette lnatiére.

Note. II peut étre intéressant de rappelel‘ la solution intermé-
diaire proposée par Mr. Thellier dans une lettre adressée all Pré-
sidth (111 Comité quand 011 était e11 train de preparer la lettre
circulaire (111 286—56: “Peut—étre faudrait—il iei préciser un peu.
Certains ohservatoires feront (et font déja) (les observations con-

tinues sur les 2-1 heures avec des vitesses (1e (léroulement moyen—
nes (quelques min/min) (lonnant des informations détaillées sur

les pulsations (10 périodes de quclques secondes et all (1655115. Ces
obser 'atoires pourront donner tous les jours des renseignements
précieux sur l’évolution (les pc dans la journée (heure de début
et fin, ordre de grandeur des amplitudes) et sur le Hombre des 1)!
et leur importance. Nous croyons qu’on peut solliciter et publier
(sans détail) ces donnécs. Le systéme (les 4 heures par jour est
destiné: d’une part a permettre {1 d’autres observatoires (1’entrer
dans le jeu avec économie, fournissant ainsi pour ces heures un

réseau dense (l’ohser vations; et d’autre part a rendre possibles
des enregistrements 51 tres grande vitesse, coordonnés sur tout le

globe, permettant (1e descendre plus has dans l’échelle des perio-
(les et en particulier permettant d’étudier les périodes, qui sem—

blent trés importantes, de l’ordre (la la seconde. Aiusi le dépouil—
lcment (les enregistrements (les 1) conduirait 51 trois chapitres: 1.
inventaire sommaire pour les 2-1 heures; 2. detail sur les 4 heures
internationales fourni au moins par les appareils a déroulement
moyen: 3. compléments pour ces 4 heures relatifs aux trés cour-

tes périodes (qui pourraient, bien sfir, provenir aussi bieu, et

peut étre mieux, des enregistrements telluriques rapides)”.

(C) Questions concernant les renseignemenls ('1 dunner

(a) Pour ce qui regarde les pt:

(i) La période moyenne et l’amplitude maximum que l’on
demande pour les pc, sont~elles sans intérét pour les pt?
Quelques ohservatoires proposth de les donner et d'indi—

quer la composante.

(ii) Combien (1e pulsations completes sont-elles nécessaires
pour que l’on puisse parler de “train (1e pulsations”?

(iii) Lorsque (tans un train on trouve des changelnents (1e pé-
riode, dolt—il étre considéré comme un seul train on com-

me plusicurs?

(iv) Est-i1 nécessaire qu’un train se trouve tout entier a l’inté-
rieur (1e I’heure considérée pour étre compté'.’ Etc.

(v) Ka propose que l’on donne: (a) l’heure (1e presentation
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du phénomene, si possible £1 la seconde pres; (b) l’ampli-
tude maximum (les pulsations; (e) le nombre (le trains

dans une heure. (U11 modele de tableau simple et facile a

remplir est propose).

(b) Pour ce qui regarde les pr:

(i) Ka propose que l'on donne: (a) la durée de la série de

pulsations avec l’heure du commencement; (1)) la peri-
ode lnoyenne, déduite du Hombre de pulsations pendant
5 minutes dans la partie la plus nette de l’enregistre-
ment; (c) l’amplitude maximum (Comme dans le cas

précédant, des modeles de tableaux sont proposes).

(ii) RS propose qu’au lieu de la période moyenne l’on donne

les périodcs extremes que l’on rencontre sur le pc con-

sidéré.

(iii) CF ct Ni suggerent que l’on fasse (les statistiques doubles

ou triples, etc., (l’apres les périodes les plus import-antes
se présentant souvcnt superposées et qu’il serait dom-

mage (lC négliger. \Vn a aussi le meme point do vue.

(iv) Jusqu’a combien de minutes en dehors de l’heure étudiée

pent-on prendre l’amplitude maximum"?

(v) Le et Es demandent: “Should the amplitude or range be

given for 126? your letter mentions amplitude, but the

form heading is range and we have adopted the latter”.

(D) Questions conccrnunt les clil'egistrements ctw—mémes.

(a) L’on fait remarquer qu’il est tres important de faire con—

naitrc le lnoyen d’enregistrement des pulsations: avec (les vario—

metrcs tres sensibles ou par (les courants (l’induction; car dans

cc dernier cas, surtout quand il s’agit de tres courtes périodes,
l’on trouvc dc tres grandcs différences par rapport aux enro-

gistrenients directs avec des variometres d’apri's les differentes

caractéristiques (les appareils employés.

(1)) Il serait trés inte'ressant de pouvoir compter sur un nombre

suffisant d‘observatoires bien distribués sur l’ensemble du globe
qui seraient préts {1 l'ournir dos copies do leurs enregistrements

rapides pour les 24 heures du jour. D’aprés les re'ponses regues,

il semble que l’on pent compter pour le moment sur les observa—

toires allemands et probablement aussi sur les japonais et celui

rle Tainanrasset.

5. Sur les sie

(A) Questions concernant [(1 definition.

(a) L’on a suggéré que l’on examine (le plus pres les mots

“d’ordmaire dans le sens de la variation diurne” et s’il y a line

distinction réelle entre les .s'fe ordinaires et les renversés.
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(B) Questions concernunt les rcnscignements (t founu'r.

(a) Ni propose que l’on donne:

(i) l’lieure du cmnmencement

(ii) l’heure du maximum

(iii) l’ecart maximum

sur les trois composantes; ce qui faciliterait beaucoup l’utilisa—
tion ulterieure des donne'es a échelle universelle.

(b) Ka propose que l’on donne, e11 dehors (1e l’heure, 1e sens,
la magnitude et la durée du premier mouvement stir les trois

composantes.

til Sur l’ensemble (les phénoménes

(a) Quelques—uns pensent qu’il ne suffit pas qu’un phénomene
soit net sur une settle composante pour qu’il doiye étre rapporté.
Semble—t-il nécessaire d’exiger qu’il soit aussi observable en quel—
que sorte sur les autres composantes'.’

(b) La plupart des observatoires ne semblent pas favorables a

l’introduction dc limites inférieures de la grandeurdes phenome-
nes a rapporter; ils aiment mieux se tenir d’ordinaire a leur

netteté. L’on a posé pourtant la question suivante: Si l’on main—

tient 1e critere des limites int'érieures et si l’on a a t‘aire a un phe-
nomene (lepassant cette limite sur une settle composante (visible
pourtant, mais aimlessous de la limite, sur les autres) doit—il étre

rapporté sur la premicre composante settlement on Slll‘ toutes?

(0) Pour ce qui regarde le signe des variations, des (liftieultés
se sont préscntées a propos de l’interprétatien des mots de la

lettre circulaire du 28—3-56, No. 2, 0): “Don prendra toujours
comme sens positif pour I) et Y 1e mouvement vers l’Est et pour
H, X et Z l’augmentation de leur valeur absolue”.

Le groupe d‘obser 'atoires americains ()0, Si, Ch, Tu, T0 et SJ

tait la proposition suiyante: “During IGY there will be situated

along or near the magnetic equator a number of temporary obser-

vatories (some perhaps in short north-south chains) for studying
the equatorial electrojet. At all such stations Z will be small; at

some of them it may change sign frequently in response to tran—

sient fluctuations. It would appear highly desirable for all of
them to use a common basis of reporting Z changes, not depen—
dent on the sign that Z happens to have at particular times and

places. Futhermore there will be many high—latitude stations,
some at situations like Cape Adare, the Knox Coast, and Little
America (in Antarctica) and Resolute Bay (in the Arctic) where
D is close to or in excess of 90°. Any station in such a location that
records X would encounter a similar Sign difficulty. Perhaps the
best solution to these problems (in regard to both X and Z) would
be to stipulate that a + sign refers to an algebraic increase, with
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Z regarded as negative wherever south (lip prevails”. A celle-ci se

raméne aussi l’opinion de To, \Va et Am.

((1) L’on a proposé d’employer les courants telluriques pour

l’étude des pulsations (voir ci—dessus la Note 5111' 1a proposition
de Mr. Thellier). Leur grande utilité a eté aussi démontrée par

les enregistrements présentés 2‘1 Barcelone par Mme. Troitskaya
et les exemples envoyés au Comité par Mr. De Voogt. Quelques
observatoires s’en servent aussi pour la confirmation des sic.
L’on demande de préciser la fagon de les employer clans ces

huts ct (lc décider les données qui (loivent étl‘e fournies par les

observatoires qui les enregistrent.

(e) Plusieurs ohservatoires cmployant de plus en plus la déno-

mination “vortex” pour qualifier certains phénoménes, l’on pro-

pose (l’étudier s’il taut entreprendre la statistique de ceux—ci

comme pliénomene £1 part. Si oui, comment doit-on les définir.

Exemples.

(f) Etude de la fagon de publier synthétiquement les nouvelles

modalités (lonnécs mensuelleinent (signes, amplitudes, périodes
etc.).

ANNEXE 3.

Rc'solutions.

A. Génémlités.

1.1 Le Comite’ prie les Observatoires, ayant des magnétograni-
mes normaux, de bieu vouloir indiquer les pliénomenes sui—

vants:

ssc, 330*, 31',

17, bp, bs, bps,

pt, pg, sfe

et les Obscrvatoires ayant (les magnétog 'annnes rapides indi«

quel‘ont Ce qui suit:

Pt: PC: P0

1.2 Comme on le \‘oit on a (le nouveau introduit les 51' et on a

supprimé la notation psc qui est remplacée, comme on 16

verra plus loin, par la notation 111). Le Comité demande aux

Observatoires de me designer aucun pllénomene par la nota—

tion sc.

2.1 En rapportant les phénoménes tels que ssc, 31' etc. les Obser—

vatoires sont prie's (l’ajouter aux notations correspondantes
une (les Irois lettres suivantes A, B, C, dont la signification
est:

: phénoméne tres net

: nettete’ suffisante pour une identification sure

C : douteux

03>
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Quand ils répondent aux listes de contréle (checking lists)
les Observatoires sont priés de noter leurs réponses en utili-

sant les lettres A, B, C ou une des suivantes:

D : lo phénoméne n’apparait pas sur les enregistrements
bien qu’il aurait pu y étre reconnu facilement.

E : le phénoméne ne peut pas étre reconnu en raison de

l’état d’agitation oxistant a ce moment.

X : H y a une lacune (lans l’enregistrement correspondant.

Quand ils donnent le sens des variations des différents élé-

ments 1e signe + devra étre employé quand le vecteur repré-
sentant 1a variation de la composante correspondante est di-

rigé comnle suit:

X vers le Nord

Y vers l’Est

Z ct I vers le has

D sens des aiguilles d’une montre.

Le signe ~ désignera les cas contraires. Comme par défi—

nition ni H ni F ne peuvent prendre des valeurs négatives
une augmentation de leur intensité sera touj ours donnée par
le signe +.

Dans la représentation vectorielle éventuelle de la variation

(l’un phénoméne e11 fonction du temps, Ies conventions de

signes suivantes sont recommandées par le Comité: la com-

posante magnétique Nord vers la droite et la composante
magnétique Est vers Ie has. Ceci afin que la composante
Nord du courant ionosphérique supposé responsable du phé-
noméne soit orientée vers le haut de la feuille.

D’une fagon générale, il sera considéré commie suffisant

qu’un phenomene apparaisse sur une seule composante pour

qu’on le retienne. La lettre A, B, C caractérisant sa qualité,
sera celle relative a la composante 01‘1 i1 apparait le plus
clairement.

En examinant les définitions des phénomenes particuliers,
les Observatoires sont priés de s’attacher davantage a la

structure physique (lu phenomene plutot qu’a Ia rédaction

littérale forcément donnée par le Comité 2‘1 121 définition cor-

respondante.

Le Comité No 10 doit non seulement recevoir des données et

les publier, mais il doit également aider les chercheurs £1 ras-

sembler les enregistrement mondiaux pour l’étude d’un phé-
noméne particulier. Lorsqu’un ohservaleur désirera étudier
un phénoméne qui lui paraitra intéressant, i1 l’indiquera sur

son rapport mensuel. Le Bureau du Comité, possédant l’en—
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semble dos rapports, pourra (lire si 1e phe’noméne a été bien

observé dans les autres Observatoires et s’il a ainsi des Chau—

ces (l’étre intércssaut. Dans ce eas, le Bureau, tout en priant
les Observatoires participants d’envoyer dos copies aux cen~

tres mondiaux, leur almoncera le travail entrepris.

On décide de publier un atlas avec des exemples pour les dif—

férents phe’noménes; le rassemblement d’exemples réels exi—

geant trop (le temps, on fe 'a une premiere esquisse avee des

phénoménes fictifs, laquelle pourrait étre publiée comme

Manuel pour l’AGI. L’atlas donnant des exemples reels sera

puhlie plus tard en prot'itant des données de l’AGI.

Les enregistrcments ayant éte’ groupe’s (l’apres leur vitesse e11

enrevistrements normaux, rapides, trés rapides ct ultra—ra-

pides:

enregistrement normal environ 20 nun/11
enregistrement rapide entrc 2 nun/m et 6 nun/1n
enregistrement trés rapidc ontrc li nun/m et 20 nun/m enV.

enregistrement ultra—rapido plus do 20111111/111

le Comite propose aux Observatoires qui ne pourraient pas
t'aire t'onctionner d’une fag-on continue leurs cnregistreurs
tres rapides, de t'aire des enregistrements tout au moins

quatre heures par jour d’apri‘s lo scliéma suivant:

Jam'ier ct Juillct 00-01 0607 12—13

Fevrier ct Aofit 01—02 07-08 13—14

Mars et Septembro 02—03 08-09 14-15

Avril et Octoln'e 03-01 09—10 15—16

Mai et Novembre 04-05 10—11 16—17

Juin et Dt‘cemln‘e 05-06 11—12 17—18

Quant aux instruments ultra—rapides, i1 serait hon de les

faire i'onctionner pendant le premier quart d’lieure dos heu—

rvs signalées pour lus cnrogistrements trés rapides. Au cas

on You no pourrait pas les employer tous les jours de cette

fag-0n. i1 faudrait les t'aire fonetionner de la sorte tout au

moins pendant les jours mondiaux et les intervalles mon—

diaux spéeiaux

B. Plze’noméncs particulicrs.

(a) Mugnélagrammes IlOI'mUllJT

1. ssc Iinpulsion brusque suivie d’un aceroissement d’activité

durant au moins une heure; l’orage proprement dit



2. ssc*

4.2 si

.0!

6.1 pt

6.2

7.2
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pent apparaitre immédiatement on senlenlent aprés
quelques henres.

Il est semblable a nu ssc, précédé innnédiatement 8111‘

an moins unc (les composantcs par 1111 011 plnsieurs
petits mouvements contraires. Dans le cas on les mon-

vements contraires seraient d’amplitndes comparables,
on notera 1e phénomene par 350 ct non par ssc*.

Dans les cas (les ssc" 011 prie les Ohservatoires de

mettre l’astérisque clans chacune des colonnes corre—

spondant aux composantes qni pre’sentent 1e 011 les

monvements pl'écnrseurs.

Dans le cas on les Observatoires relévent pendant nn

orage magnétique 1111 nouveau phénoméne qui leur pa—
rait claircment étre le déhnt (l’un nouvel orage, ils de—
vront 1e noter comme un nouvean ssc on ssc* suivant

1e cas.

Si l’on hésite a le classel‘ en tant qn’nne nouvelle teln—

péte 011 e11 tant qn’une antre sol‘te de mouvement brus—

qne important, on le donnel‘a comme un 31'.

Dans certains cas particuliel‘s oil l’orage semhle débu—
ter par 2 on plusienrs mouvements bl‘usques, on les
considérera comme 1le 356 (on 530*); 011 bien 0n rem—

placel‘a nn 011 plnsieurs de 095 $30 (011 886*) par (les Si

Si l’on doutc ([11’1111 011 plusieurs (les commencements

soient Vl‘aiment 1e commencement de I’orage.
Trains de pulsations (le (l1n'ée indivitluelle ne dépas-
sant pas en général 10 21 20 minutes mais ponvant se re—

Iayer parfois pendant un peu plus (l’une heure.

011 pl‘ic tons les Observatoil‘cs (méme ceux qui ont seu—

lement des magnétogrammes {‘1 vitesse normale) de
donner les pl. 011 donnera l’heul‘e dn commencement

(lu phénoméne et sa dul'ée totale.

Si dans un pt i1 y a qnelque groupe trés clair qu’on de—

v1'ait signaler connne étant de catégorie A, on donnera
aussi l’henre particuliére de ce groupe.

Les baies claires et isolées qni apparaissent pendant
11ne période calme, dont Ie début est avec ou sans pul-
sations, brnsqnes on non, doivent élre données. Dans

les rapports mensnels les baies sans pulsations et sans

commencement brnsque seront notées par 17, mais on

les donnera senlement lorsqu’elles appartiennent a la

catégorie A.

On Inettra dans la colonne correspondante le signe de

chaqne composante.
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L’heure de la baie sera celle de la composante dans la—

quelle la haie 5e présente la premiere.

Si une baie se présente, au moins 5111' 11110 composante,
avec des pulsations préce’dant ou suivant son debut

avec une faible difference (le temps ne de’passant pas

une dizaine (le minutes, on la signalera comme bp.
Cette catégorie sera a peu pres celle (les anciens psc.

Une baie ([ui commence brusquement sera signalée par

b8.

Elle sera signalée par bps si en plus il s’agit d’une baic

pulsée.

Ccs baies, b1), bx et bps doivcnt étre signalées meme si

elles appartiennent aux categories B ou C.

(b) Magne’togrammes rapides.
1.1 pt

1.2

Definition comme en B (a) 6.1

Le Comité prie les Observatoires de donner les instants

du commencement de chaque groupe particulier suffi-

samment net.

S’il y a des pt qui sont non seulement tres nets, mais

dont les pulsations sont de plus trés re'gulieres, on les

notera par ptAR.

Pour les ptAR, on prie les Observatories de donner, s’il

est possible, en plus (le l’hcurc du début du phenomene,
la double amplitude de la plus grande des oscillations

regulieres, celle—ci se rapportant aux composantes el-

lcs—mémes e11 gammas et non £1 leurs de’rive’es en gain—
mas par seconde.

Pulsations présentant une certaine continuite', d’une

période comprise entre 10 et 40 secondes (et exception—
nellement Jusqu’a 50 sec.) et durant plusieurs hem-es.

Pour les [)0 on (loit donner l’heure du debut et de la fin

(les pulsations pour chaque Journée do Greenwich.

S’il y a des inter 'alles avec des pc qui appartienneut a

la catégorie A (pcA), on donnera aussi les heures (les

dél)uts et des fins (1e chacun de ces intervalles.

Si quelques Observatoires veulent envoyer spontane—
ment les lieures du debut et de la fin (les intervalles

particuliers avec les périodes et les amplitudes (les plus
grandes pulsations correspondantes, on leur sera recon-

naissant, car ces (lonnées aideront beaucoup le Comité

i1 signaler ultérieurement les intervalles de temps qui
présentent un intérét particulier et qu’il serait avau—

tageux (l’étudier plus a fond.
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5. pg Comme i1 existe d’autres pulsations (1e périodes plus
courtes 011 plus longues que celles des [10, comme e’est
1e cas (les pulsations géantes (pg), les Observatoires
voulant les signaler sont priés de le faire dans (les listes

séparées.

Resolutions.
A. General Comments.

1.1 The following phenomena are the ones that the Committee
would like to have forwarded to it by all Observatories pro—
ducing normal magnetograms:

sse sse* s1"

17, bp, bs, bps

Pt. pg, Sfe
and from Observatories producing quick—run magnetograms:

[It p0, P9

It is noted that 31' is reinstated. The notation psc is disconti—
nued and is replaced by bp as explained in the following
text. The Committee asks that the notation so be omitted in

the future.

In reporting the occurrence of phenomena as ssc, 31' etc. the

Observatories are asked to add one of three letters as follows:

A : very distinct

B : fair, ordinary, but unmistakable

C : doubtful

In filling in the checking lists, Observatories are asked to
answer by entering A, B, C or one of the following letters:

D : decidedly not observed, although records were satis-

factory
E : because of heavy disturbance the phenomenon in

question cannot be discerned

X : record missing

In reporting the sense of the changes in the several elements,
the plus (+) should be used if the pertinent part of the mo-

tion experienced by the end of the field vector is as shown

below, the negative sign (—), if the contrary:
Northward for X

Eastward for Y

Downward for Z and I

Clockwise for D

Since, by definition, neither H nor F can ever have negative
values, an increase of their magnitude should be given by a

plus sign (+).
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If an observer wishes to plot graphically the time changes of

the magnetic field vector, the Committee recommends that

the North magnetic component extend toward the right and

that the East magnetic component extend toward the bottom

of the diagraln. Thus the ionospheric current will be cor-

rectly oriented on the sheet: a northward current toward the

top of the page.

It is sufficient, for including a phenomenon in any list, that

the phenomenon appears on only one component. The cate—

gory A, B, C to be given to the phenomenon should be that

of the component which shows the effect most clearly.

The Observatories are asked, in considering the following
definitions, to use them as a general guide in looking for the

various phenomena, not to take them literally in the manner

of “splitting hairs”.

Duty of Committee No 10 will be not only to receive data

from Observatories and to publish them, but also to help the

research workers to collect the records from other institu-

tions in order to carry on particular studies on special phe—
nomena. \Vhen a specialist wishes to study a particular case,

which he thinks to be of special interest, he will refer to it

in the monthly report to be sent to Committee No 10, and

this Committee will see Whether it has been well registered
in a world wide scale and may have therefore a general in—

terest. If so, Committee No 10 will ask the Observatories to

send copies of the magnetograms to the \Vorld Data Centers

and will announce the research planned.

It has been agreed to publish an atlas with examples of the

different types of phenomena; as the collection of real ex-

amples will take too much time, it will be issued as a provi—
sional atlas with artificial examples; this atlas may be pub—
lished as an IGY manual. The final atlas with real examples
will be prepared later using the data obtained during the

IGY.

The magnetic and earth—current records have been grouped
in the following categories:

normal speed about 20 mm/h
quick-run speed between 2 mm/m and 6 nun/m
very quick—run speed between 6 mm/m and 20 mm/m
ultra—quick—run speed more than 20 mm/m

The Committee proposes to the Observatories which will not

be able to have the very quick—run records in operation the

whole day to use them at least four hours per day in accord—

ance with the following timetable:
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January and July 00—01 06—07 12-13 18-19

February and August 01-02 07-08 13—14 19—20

March and September 02—03 08-09 14—15 20-21

April and October 03—04 0940 15-16 21—22

May and November 04-05 10-11 16-17 22—23

June and December 05-06 11—12 17—18 23—24

For the ultra-quick—run records, the first quarter of hour of

the times mentioned above is specially recommended. If it is

still too much for some Observatories to operate the ultra—

quick-run records every day in this way, all effort should

be done to have them in operation at least during the \Vorld

Days and Special \Vorld Intervals.

B. Description of Phenomena.

(a) Ordinary magnetograms.

1. sxc

4.1

71.2 si

A sudden impulse followed by an increase in activity
lasting at least one hour. The more intense activity of

the storm may appear immediately or it may be de-

layed a few hours.

This is similar to an sxc, except that the sudden impulse
is immediately preceded, on at least one component, by
one or more small reverse oscillations. In case the re—

verse movement has approximately the same ampli—
tude as the principal movement, it will be reported as

ssc (not as ssc*)

In the case of recording 330*, the observer is requested
to put a star in the column where the algebraic sign of

the principal movement is recorded, so that the star

will indicate the element or elements in which such re-

verse movement occurred.

If the observer sees, during the course of a magnetic
storm, additional clear ssc’s or ssc‘t’s, he should report
them as separate phenomena and call them ssc or ssc*,
as appropriate.

If the observer sees an important sudden impulse
during a storm, but doubts that it represents the be-

ginning of a new storm, he should report it as si.

Occasionally if a magnetic storm apparently begins
with two 01' more sudden movements, the observer

should report each movement as ssc (or ssc*), unless

he doubts that one or the other is actually the beginning
of the storm. In the latter case the clear commencement

should be reported as xsc (or 350*), the other as si.
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6.1 pt

6.2

(5.3

8.1 bp

8.2 [73

bps

PART IV. — SPECIAL REPORTS

A phenomenon consisting of several series of oscilla-

tions, each series lasting generally 10 to 20 minutes, the

whole phenomenon lasting for periods of not more

than about one hour.

All Observatories (even those having only normal—

speed recorders) are asked to report pt.

The time of beginning of the phenomenon and its dura-

tion should be specified. If in the phenomenon there is

a series that is exceptionally clear, the time of begin—
ning of that part should be given and it should be spe—
cified as ptA (pt of category A).

Clear and isolated bays appearing during calm periods,
with or without sharp beginnings, with or without pul—
sations should be reported. In the monthly reports
bays without pulsations or sharp beginning should be

reported as b, but only if they are of category A.

\Vhen the observer lists a bay, he should give the alge-
braic sign of its movement in the column correspond—
ing to the proper magnetic element.

The time of the beginning should be taken from the
element on which the bay first appears.

If a bay appears with pulsations preceding or following
the beginning of the bay by not more than about 10 mi—

nutes, the bay should be reported as b1). This type of

phenomenon is essentially the same as the old psc.

A bay with a sharp beginning should be given as bs.

A bay with pulsations and a sharp beginning should be

given as bps.

b1), bx and bps 01' categories A, B and C should be re-

ported.

(b) Rapidd‘un Magnetagrams
1.1 pt

1.2

2.1 ptAR

2.2

Definition as above B (a) 6.1.

It is requested that the time of beginning of each clear

series of oscillations be given.

If one or more series of oscillations is unusually clear

and regular, it should be specified by ptAR.
For the plAIt’s the observers are requested to give, if

possible, the time of beginning, the period, and the

double amplitude of the largest regular oscillation. Am—

plitudes shall refer to magnetic elements in gammas,
not to the derivative in gammas per second.
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3.1 pc Pulsations having a considerable element of continuity,
having periods between 10 and 40 seconds (and excep—

tionally to 50 seconds) lasting a number of hours.

3.2 For pc the time of beginning and of ending of the pul—
sations should be given for each Greenwich day.

3.3 If there are intervals during the pe when the pulsa—
tions can be classified in category A (pcA), the time

of beginning and ending of these special intervals

should be given.

4. If some Observatories wish to send voluntarily the ti—

mes of beginnings and endings of particular intervals,
with periods and amplitudes of the largest oscillations,
the Committee will be guided by them in selecting the

times of particular interest for further study.

5. pg Since there exist pulsations having periods longer or

shorter than those of (Jo, such as giant pulsations (pg),
Observatories wishing to report them should do so on

separate lists.

Notes.

L’atlas provisoire dent on parle dans la resolution A.8 a été

publié dans les “Annals of the IGY”, vol. II B, pp. 094—709.

Les Observatoires qui d’apres la resolution B. (b) 5. voudront

bien donner des renseignements sur des pulsations de périodes
(lifferentes de celles choisies pour les pc, sont priés de le faire e11

einployant (les i'orinulaires du 1némc type, mais e11 indiquant
dans la colonnc des Notes les périodes des pulsations rapporte'es.

The provisional atlas mentioned in the resolution A. 8 has been

published in the “Annals of the IGY”, vol. II B, pp. 694-709.

The Observatories which in accordance with resolution B. (b) 5.

wish to report pulsations having periods different from those se—

lected for pe, are asked to do so using forms of the same type,
but indicating in the column for Notes the periods of the reported
pulsations.
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Part V

Communications
In accordance with a policy adopted at the Brussels meeting

1951, the full text of technical communications will not be in-

cluded in the T ‘ansaetions. The presentation will be limited to

references to periodicals where the complete texts may be found,
or to brief author’s extracts in those cases where they have been

supplied and citations are not available.

Origin of the secular variation

by D. IV. Allen and E. C. Ballard

'ity of CambridgeDepartment of (lcodcsy and Geophysics, Unive'

The secular 'ariation is known to have its origin within the

earth. Its short time scale makes it likely that the cause lies in

the fluid core rather than in the solid mantle or in the crust.

Motions of the material of the core in the main field will

produce induced currents and changes in the field. It is widely
believed that the secular variation is produced in this way, but

detailed calculations have always given either too small or too

slow a change. It seems sufficiently large changes can be pro-
duced in a short enough time by supposing the large toroidal

field, which is believed to exist within the core, to be brought to

the surface of the core by rising convective motions. Detailed
calculations have been made in a few simple cases.

Ideas concerning the causes of the secular variation

of the geomagnetic field

by G. Bm‘ta

Budapest

\Vhen projecting orthogonally the vectors representing the

secular variation to a plane tangent to the globe about Pakistan
one can state that the vectors around the center of the picture
are pointing characteristically to ‘aeh other, while being directed
outwards at the marginal sections. Taking into account this and

the respective sidevicws we can conclude that in a depth of about

3000 km a circular current is flowing around Pakistan with a

radius of about 3000 km; the direction of the current is clock—

wise when seen from Pakistan, and its intensity is estimated at
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107.10S Anlperes. The shifting of the eccentric magnetic center

with a velocity of about 10 km pro year can be due to a move—

ment of the Earth’s core. This causes an increase of pressure

and a divergence of matter around the point below Pakistan and

the variation of the site and intensity of this vortex in time may

be responsible for the secular variation. The movement of the

Earth’s core may be oscillatory with a period of 400—500 years.

The helicoidal march with a 50 year-period, observable in the

secular variation can be produced by a precession—like move-

ment of the axis of this vortex. Thus, the 50 year—period mani—

festing itself both in the revolving speed of the Earth and in the

secular variation of the Earth’s magnetism may be attributed to

a movement in the Earth’s core. The supposed rearrangement of

masses must result in a variation of the gravitational field too.

The variations of gravitational levels can he followed even in

the past by using the level data of tide-gauge stations, and an

eventually existing period of 50 years can be detected there. It is

probable, that also the main period of 500 years of the magnetic
secular variation could be detected in these latter phenomena.

Sodium twilight experiments and wind measurements

by J. F. Bedinger

Geophysics Research Directorate,
Air Force Cambridge Research Center, Bedford, Mass.

The complete text is published under the title “Study of

sodium vapor ejected into the upper atmosphere” (by J. F.

Bedinger, E. R. Manring and S. N. Ghosh) in J. Geophys. Res,
v. 63, pp. 19729, 1958; a summary has been published in IAGA

Bull. 16]), pp. 278—279, 1959.

Current systems of magnetic storms

by N. P. Benkova

USSR

By world-wide observations at magnetic observatories in

1932—1933 the regular parts of the field of world magnetic
storms (D3)" and Sly—variations) and that of polar storms have

been considered; the potentials of the external and internal parts
of these fields computed; the parameters of the equatorial cur—

rent ring (J : 7 X 105.4 and a : 3.8R : 0.8R) responsible for

the Dst—variations calculated.

By means of the method of surface integrals, an ionosphere
current system causing SD-variations has been computed. The

form of the SD-system proved to be similar in general outlines

but different in detail from the current system derived by Chap-
man and Vestine by qualitative methods.

A current system of polar storms has been built.
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The D51- and Sn-variations of the F—region in the ionosphere
and the connection of disturbed variations of the magnetic field

and the ionosphere have been examined; current systems of

several individual storms are described.

An analytical conception of the external (E) and internal (1)
parts of the field of storms made it possible to determine the

conductivity (7.) of different parts of the Earth. To early out this

task the data 011 DH—variations and polar storms should be

involved together with data on Sq—variations.
The following results have been obtained. For the first har—

monic of Dsrvariations the ratio I/E was found to be about 0.40

which, from the Lamb—Price formulae, gives the following value

of the core conductivity 7.: 4.4 X 10-12 CGSM and its radius

9 : 0.941%. Taking into account the influence of the surface

conducting layers and assuming that 7. of the core increases

with depth according to the law:

:
x0 (r/er-z

we have s : 26, Q : 0.91R and 7.0 = 4 X 10’13 CGSM.

The curve of dependence of 7. on depth, calculated for these

values of the parameters reveals a drastic increase of 7. at a

depth of 900—1200 km where Gutenberg and Bepetti discovered

ruptures in the change of P wave velocity.
The calculation of the core conductivity by the ratio of the

external and internal parts of the polar storm field led for

different terms of the potential series to values of 7. lying in the

range of 10‘12 to 10+1 CGSM which is concordant with the data

obtained from the analysis of DM—variations.

The Stormertron

by lV. H. Bennett

U.S. Naval Research Laboratory, Washington, DC.

The complete text is published in Ann. Geophys., 14, pp. 206——

207, 1958; (IAGA Bull. 16]), pp. 346~347, 1959).

Twilight sodium effects

by J. E. Blamont

Ecolc Normale Supérieurc, Paris

The complete text is published under the title “The sodium

twilight airglow 1055—1957, I” (by J. E. Blamont, T. M. Donahue

and V. R. Stull) in Ann. Geophys, 14, pp. 253 281, 1058; (IAGA
Bull. 16]), pp. 226—254, 1959), and “The sodium twilight airglow
19557195211” (by J. E. Blamont, T. M. Donahue and W. \Veber)
in Ann. Géophys., 14, pp. 282—304, 1958; (IAGA Bull. 161), pp.

255——277, 1959).
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Ozone and water vapour in the upper atmosphere

by A. IV. Brewer

Clarendon Laboratory, Oxford

Observations show that the distribution of water vapour in

the stratosphere is remarkably unvarying, and at 48.000 ft. the

frost~point is always very close to 1900 A. On the other hand the
evidence from total ozone and Umkehr measurements is that the
ozone concentration of the lower stratosphere is very 'arial)le.

An electro—chemically operated ozone concentration sonde of

suitable size and simplicity for use 011 a fairly wide scale has
110w been made. Preliminary flights made between April and

July, 1957, suggest an annual variation and Show considerable
structure which varies from (lay to day. It is hoped that the

ozone concentration sonde will be a valuable tool for strato-

spheric studies.

Investigations of the nature of earth regional currents and their

relation to geology from observations in Georgia.

by .l. V. Bulclml'lcaslwili and V. V. Kebuladze

USSR

Earth regional electric (telluric) currents have attracted

investigators for a long time. But the nature of these currents

and their relation to geological and geophysical phenomena
have not yet been studied sufficiently. 0f considerable interest
is the relation between the nature of earth currents and the

geomagnetic field, atmospheric electricity, meteorological pro—
cesses, seismic phenomena, etc.

Recent works of different investigators show the possibility
of using earth currents for studying the structure of the upper

part of the Earth‘s crust though there is not enough experience
in this field.

Despite such a great scientific and practical importance of

studying earth currents, continuous observations of the latter
are rather irregular and made at only a few stations arbitrarily
distributed on the Earth’s surface.

In our opinion, proper measures should be taken towards a

rational distribution of obser 'ation points on earth currents and
co-ordination of such observations in different localities which
is especially important during the IGY.

As the result of a statistical treatment of diurnal records of

earth current variations made at the Dushet telluric station

(77211200.? N, .2-141042’ E) since 1947, a number of laws

governing the behaviour of earth currents have been revealed
and studied. It was discovered that the observed values of dif—
ferences between the potentials of an electrotelluric field are
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mostly conditioned by local processes and electrode effects, the

dominating role in the formation of these differences belonging
to meteorological factors, and physical and chemical processes

in points where electrodes were earthed. In connection with this,
the report considers the problem of the existence of a constant

component of the electrotelluric field and the possibility of

revealing it. It is being proved that the variable part of the

electrotelluric field is mostly conditioned by regional factors but

it is somewhat influenced by local factors too. Considering local

factors the author deals with the Sun’s diumal, seasonal, annual

and secular variations as well as with the arrival times of these

variations.

Considered apart are electrotelluric storms and disturbances,
their frequency and amplitudes, diurnal and annual variations

of these disturbances.

A complete parallelism is stated to exist between the variation

of the horizontal component of the geomagnetic field intensity
and the latitudinal component of the electrotelluric field ob—

served not only during electromagnetic storms and disturbances

but also on magnetically quiet (lays. The report considers the

problem of the dependence of the variable part of the electro-

tclluric field on the induction of the Earth’s magnetic field. Our

observational data are compared with those of some other

stations located at various latitudes and longitudes.
The author takes a view of the results obtained in using the

earth currents for studying geological structures. In 1949

measurements were made by utilizing only short-period varia-

tions and with small spacings of the receiving lilies to study the

local structures. In 1954—1956 investigations were conducted

along a few routes 200 km long with the Dushet station as a

base point; short—period variations and pulsations were used

in addition to the amplitudes of long—period variations and elec—

trotelluric disturbances. The electrotelluric survey of Eastern

Georgia has confirmed the efficiency of using the methods of

measuring earth currents especially in the determination of the

surface depth of a crystalline foundation. It has been discovered

that the structure and behaviour of these currents depend on

geological conditions of the upper part of the Earth’s crust at

the observation point.

Interpretation of the twilight airglow

by J. ll". Chamberlain

Yerkes Observatory, University of Chicago

The complete text is published under the title “Interpretation
of twilight spectra” in Ann. Géophys., 1-1, pp. 1967203, 1958;

(IAGA Bull. 16b, pp. 3257332, 1959).
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A physical interpretation of the central quadrupole

by A. Churgoy
lastituto dc Geofisira, Universidad Nat-tonal dc Mexico, and

Instituto Nacional de la Investigacien Cientifica

The central quadrupole, as described by Umow, is studied. A11

analysis with this model is made using data from 1835 to 1945.

It is shown that two eccentric electric rings in a plane are equi-
valent to this quadrupole, and that if the intensities of the cur—

rents on these rings are varying, one with respect to the other,
then one observes from the earth’s surface a quadrupole and a

dipole, the latter varying its sense and intensity.

Determination of atmospheric densities from absorption

of solar radiation

by T. A. Cltubb

U.S. Naval Research Laboratory, Washington, D.C.

The complete text is published under the title “The use of

radiation absorption and luminescence in upper air density
measurements” (by T. A. Chubb, E. T. Byram, H. Friedman

and J. E. Kupperian, Jr.) in Ann. Geophys., 1-1, pp. 109—116,
1958; (IAGA Bull. 16]), pp. 52 59, 1959).

Distribution normale du champ géomagnétique
en Roumanie pour l’époque 1955.0

par L. Constantinescu

Observatoire Geophysiquc de Surlari

La communication a pour objet la presentation du probleme
de la distribution normale (lu champ geomagnetiquc e11 Rou—

lnanie et en particulier (le la solution qui lui a ete donnee

actuellement, dans le cadre du Comite Geologique de ce pays
(ancien Institut Géologique de la Rotunanie).

A la base du travail sc trouvent les donnees d’observation
obtenues dans un systeme coherent de 21 stations nmgnetiques.
uniformément répartics sur tout le territoire roumain — dont
10 stations (le repetition, destinees a permettre de suivre les

particularités de l’evolution de la variation seculaire, et 10
stations intermédiaires —, systelne s’appuyant sur l’Observa-
toire Geophysique de Surlari qui, tout en en constituant la

21-ieme station, lui fournit les valeurs absolues de reference dc

meme que les informations nécessaires aux reductions. Les
valeurs des elements géomagne’tiques (D, H, I) ont été mesurécs
a l’aide d’un appareillage unitaire (theodolite magnetique et

inducteur terrestrc), coutrolé périodiquement a l’Ohservatoire
de Surlari.
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Les données d’observation, soumises aux proce’dés habituels

de reduction et de transformation, ont conduit aux formules dc

distribution normale des éléments géomagnétiques pour l’époque
1955.0, formules eonstituant les principaux résultats du travail.

En meme temps, celui-ci met en evidence les informations

supplémentaires qui peuvent en étre déduites, comme les valeurs

des gradients horizontaux N et E des éléments géomagnétiques,
et fournit (les renseignemcnts sur la variation séculaire de ces

éléments e11 Roumanie, a l’heure aetuelle.

Mettant, ainsi, a la disposition des cercles de spécialité les

principales inforlnations concernant la distribution ge’ographique
du champ géomagnétique e11 Roumanie qni présentent 1111 in—

tel'ét a l’échclle internationale, la communication tend a combler

une lacune, masquee jusqu’a présent settlement par des inter—

polations sur les cartes géomagnétiques mondiales.

The procedure of magnetic cleaning

by K. M. CI'eeI'

Physics Department, University of Durham

The stability of the remanent magnetisation of sedimentary
and igneous rocks is discussed. Physical tests for stability are

described, and the results of experiments to measure or remove

the soft, unstable components of magnetisation of some Triassic

sedimentary rocks from England and Triassic lavas from

Uruguay are given as illustrations.

Discussion by Prof. E. leellier:

Prof. Thellier appelle l’attention sur le fait que l’aimantation

visqueuse est d’autant plus dure magnetiquement que le temps
d’action du champ qui l’a créée est plus long. Par example, pour
détruire complétement l’aimantation créée par un champ de

10 0e agissant briévement, il faut 1111 champ alternatif d’intensité

et'ficace de 10 0e environ; mais pour un temps d’action (l’une

heure i1 faut 100 Oe, pour 4111ois 250 Oe . . . . Ceci étant indepen-
dant (le la nature de la roche (Mlle Rimbert). Dans la recherche

de directions d’aimantation le “lavage” alternatif reste interes—

sant paree qu’il enleve la partie principale dc l’aimantation

visqueuse, mais la partie la plus dure peut rester, avee l’ATR,
et donner 1111c erreur systématique.

Dans sa réponse Dr. Creer parle (le saturation de l’aimanta—

tion visqueuse. Prof. Thellier fait observer que la viscosité ne

risque pas (le donner des ainiantations infinies 51 cause de sa

loi logarithmiquc. Considerons l’augmentation de la rémanence

de viscosité entre une action (l’une minute et une action d’un

jour; on aura 1a méme augmentation e11 passant de 1 jour 51

1-140 jours, soit -1 ans environ; la méme encore de 4 ans 51 6000
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ans environ, puis a 10 millions d’années Ainsi pour une

durée supérieure a Page de la Terre l’aimautation visqueuse
serait seulement augmentée de 4 fois ce qu’elle est entre 1 minute

et 1 jour.

Diffusion coefficient in the F-layer

by A. Dalgarno

Geophysics Research Directorate, ARDC, Bedford, Mass,

The complete text of the communication presented is published
under the title “The altitudes and excitation mechanisms of the

night airglow” in Ann. Géophys., 14, pp. 241—252, 1958; (IAGA
Bull. 16]), pp. 3727383, 1959).

Palaeomagnetism of the Deccan Traps

by E. R. Deutscll

Department of Physics, Imp. Coll. of Science and Technology, London

and P. IV. Sahasrabudlle and C. RadaIcrl'shnamurty
Tata Institute of Fundamental Research, Bombay

The complete text has been published in Ann. Géophys., 15,
pp. 39—59, 1959; (IAGA Bull. 16a, pp. 39—59, 1959)

A convective system in the mantle between

the NW of Africa and the Azores

by A. (Is Memlonga Dias

Servico Meteorolégico Nacional, Lisbon

An anomaly which was analysed in the vertical component
of the earth’s magnetic field, was successively recorded at S.

Fernando (Cadiz), Coimbra and Si Miguel (Azores Islands)
with its beginning in 1894 at S. Fernando.

On the other hand a systematic migration of epicenters from

SE to N\V, was recorded during the seismic crisis which at

S. Miguel had its beginning in 1932.

For the explanation of the phenomena are admitted: (a) Con—

ducting materials which are moving in the mantle from SE to

N\V, electric currents flowing through them being responsible
for the recorded anomalous magnetic field. (1)) Tangential
stresses, related to the movement of the same materials under

the crust, which would explain the occurrence of the earth-

quakes and the epicenters’ migration itself.

This appears to be in accordance with a convective system in

the mantle with an upward current under Africa and a hori«

zontal branch from that continent to the Azores.

The hypothesis of convergence under the archipelago with
another current from N\\', both subsiding there, is also sub-
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mitted and may be related to the origin of the Mid—Atlantic

Ridge.

Drifting sporadic E-clouds

by lV. Dieminger
Max-Planck-Institut fiir Aeronomie

The complete text has been published under the title “Clouds

in the sporadic E—layer” in Ann. Géophys., 15, pp. 23—30, 1959;

(IAGA Bull. 1613, Pp. 121~128, 1959).

Ionosphere in the region near the pole

by V. M. Driatslcy

Arctic Scientific Research Institute of the Chief

Administration of the Northern Sea Route, USSR.

The complete text has been published under the title “Iono-

spheric conditions in the circumpolar region” (by V. M. Driatsky
and A. S. Besprozvannaya in Ann. Geophys, 14, pp. 438—455,

1958; (IAGA Bull. 16]), DP. 1037120, 1959).

Palaeomagnetism and geological correlation

by P. M. Du Bois

Geophysics Division, Geological Survey of Canada

The complete text has been published in Ann. Geophys, 1-1,

pp. 509—514, 1958; (IAGA Bull. 16a, pp. 33—38, 1959).

Routine measurements of the vertical distribution of atmospheric
ozone by the Umkehr method and their evaluation with the help

of a high speed electronic computer

by H. U. Diitsch

Ziirich

About five hundred single Umkehr curves on wave—length
pair "C” of the Dobson instrument have been made at Arosa

since December 1955. For getting a consistent set of vertical

ozone distributions from this large amount of material an eva—

luation method suitable for a fixed programme on a high speed
electronic computer has been developed.

For this purpose the non-linear problem of computing the

distribution of the atmospheric ozone into nine layers has been

linearized with the help of tables which give the influence of

ozone changes in a single layer on the Umkehr curve. These

tables and a theoretical Umkehr curve belonging to a standard

ozone distribution were calculated by an electronic computer.
The error arising from the linearization is decreased by means

of a correcting method using second order terms which is
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applied by successive approximation. The remaining errors are

not much larger than the standard errors of the observatlons.

Solar activity

by John W. Evans

Sacramento Peak Observatory, Sunspot, New Mexico

The complete text has been published in IAGA Bull. 16]), pp
1527156, 1959.

Potentialberechnnngen 11nd geomagnetisches Normalfeld

Don G. Fanselau

Geomagnetisehes Institut, Potsdam

Am Geomagnetischen Institut Potsdam \vurde eine Potential-

berechnung his zur 16. Ordnung durchget‘tihrt, um einnial den
Einfluss der hoheren Reihenglieder abzusehatzen und einen

Vergleich mit ahnlichen Reihenentwicklungen von Prey (1) zur

Vert'iigung zu haben.

Ferner \vurde ein Normalfeld, hasierend aui' Potentialberech—

nungen, vorgeschlagen, das gegeniilmr den iil)lichen Normal-
feldern Inehrere bedeutende Vorteile aufxveist. Bei Vel’wendung
zeital)héingiger Parameter (2) lassen sich diese Potentialfelder
t'iir verschiedene Epochen ableiten. Hicrzu miissen mindestens
alle fiinf Jahre Potentialbereehnungen durchgefiihrt \verden,
die das Geomagnetische Institut Potsdam zu berechnen bereit
ware.

Literatur:

(1) Adall)ert Prey: Darstellung der Holien- 11nd Tiefenverhiiltnisse der
Erde (lurch eine Entwicklung nach Kugelfunktionen bis zur 16. 0rd-
nun".

Ahhandl. d. Konigl. Gesellschaft d. Wissenschaft. zu Gettingen, Math.-
Phys. Klasse, Neue Folge, Bd. XI, 1, Berlin 1922.

(2) Peter Mauerslmrger: Betrachtungen tiber die zeitliche Anderung der
Parameter des geomagnetischen Feldes auf Grund def vorliegenden
Potentialcntwicklungen.
Geophys. lnstitut Potsdam, Abhandl. Nr. 5, Berlin 1952.

Aircraft observations of convective cloud electrification

by D. R. Fitzgerald and H. R. Byers

University of Chicago

A horizontal component of the potential gradient in and
around developing trade-wind and extratropical cumulus clouds
has been Ineasured with induction field meters mounted in the

wingtips of an airplane These data in conjunction with radar—

seope photographs of the cloud precipitation development indi—
cate the following.

1. Case studies selected from a survey of 691 probes of trade—
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wind cumulus whose tops were in the 500079000 ft. range
showed that the main draft columns were regions of excess

negative charge accumulation. Maximum fields and maximum

liquid water contents were encountered at the same flight levels
on occasions when two airplanes made simultaneous cloud pene-
trations. All but one of the trade—wind clouds produced weak

fields of order 1 to 10 volts/cm. The exception had convective

turrets extending to sub-zero temperature levels. A field greater
than 88 volts/em was observed in this cloud with indication of

a large positive charge excess on the very heavy rain falling
from these turrets.

2. The development of the electric field in moderate sized
cumulus congestus clouds has been examined from a sample
at 389 cloud passes in the mid—western United States made at

altitudes of 17.000 to 20.000 it A number of these clouds ex-

hibited strong field build—ups coincident with or somewhat
before the observation of solid precipitation in the form of

snow pellets or graupel, snow grain, or heavy snow, at flight
level. On the assumption that the unbalanced charge producing
the observed field resides largely off the side of the airplane
where the largest radar echo volume is observed, we find that

a strong positive charge is 011 recently formed solid precipita-
tion. Regions of high liquid water content in mixed-phase clouds

appear to be regions of excess negative charge accumulation
in agreement with the results for all-water trade—wind clouds.

Magnitudes of the fields encountered in clouds known to contain

solid precipitation were from 10 to 100 times the usual fields
measured in all—water clouds.

On vertical ozone profiles in the troposphere

by F. N. Frenlciel

The Johns Hopkins University, Md.

It has been shown that ozone is produced by a photochemical
reaction involving nitrogen dioxide at concentrations of the

order of parts per millionL 2. Certain hydrocarbons and other

organic compounds increase the ozone forming capacity of

nitrogen dioxide. Geophysically significant quantities of ozone

are obtained by this mechanism from natural and artificial
sources of nitrogen dioxides. Seine of this ozone is decomposed
when touching the ground, but a large part disperses upwards
through the troposphere. Much larger quantities of ozone are

produced in the stratosphere 4v 5, and a part of this ozone may
be diffused downward through the tropopause.

The major part of ozone found above the tropopause originates
in the stratosphere itself through photo-dissociation of 02. How—

ever, below thc tropopause there are at least three significant
ozone producing mechanisms: (1) Tropospheric ozone produced
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through photolysis of N02, (2) Sti‘atoSpheric ozone formed above

the tropopause and diffused downwards, (3) Ozone formed in

the troposphere through photo-dissociation of 02. It seems that

the first of these mechanisms is mainly responsible for the ozone

content in the tropopanse.
A study of the vertical distribution of ozone in the troposphere

is based on estimates of the quantities of ozone produced in the

lower tropopause and on the character of atmospheric motions

which disperse it through the troposphere. On the basis of some

available data it has been estimated that artificial sources of

N02 are responsible for the formation of 3 X 1010 ozone-

molecules/ch-sec in the belt between parallels 30° N and 60° N.

Large quantities of N02 are also produced by natural sources.

such as forest fires, volcanoes, lightnings and biological pro-
cesses.

Mathematical models of the atmosphere are considered with

appropriate vertical mean wind velocity components and tur-

bulent diffusion characteristics. A time—history of tropospheric
ozone profiles is then determined assuming various changes in

atmospheric conditions, particularly those corresponding to day—
and night-time. As a result hourly variations of ozone profiles
are obtained. The analysis is further extended to seasonal and

latitudinal effects on the theoretical profiles of ozone concentra-

tion in the troposphere. The comparison between the theoretical

and experimental measurements seem to give further support
to the View that the intermixing between the troposphere and

stratosphere is quite limited. It also appears to provide a direct

explanation for the diverse inconsistencies in the measurements

of ozone in the troposphere under different meteorological con~

ditions.

(1) A. J. Haagcn-Smit, Ind. Eng. Chem. 4/}, 1342 (1952).

(2) E. B. Stephens, P. L. Hanst, R. C. Doerr and W. E. Scott, Ind. Eng.
Chem. 48, 1498 (1955).

(3) F. N. Frenkicl, J. Chem. Phys, 23, 2440 (1955).

(4) S. Chapman, Mom. R. Mcteorol. Soc., 3, 103 (1930).

(5) O. R. Wqu and L. S. Deming, Terr. Mag, 41, 299, 375 (1936) and 42,
195 (1937).

X-ray emission from the active sun

by H. Friedman

U.S. Naval Research Laboratory, Washington, DC.

The complete text has been published under the title “X—ray
and ultraviolet emission of solar flares (IGY project 10.3) (by
H. Friedman, T. A. Chubb, J. E. Kupperian, J12, R. XV. Kreplin
and J. C. Lindsay) in Ann. Géophys., 14, pp. 2327235, 1958;

(IAGA Bull. 16b, pp. 161——164, 1959).
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Zum Problem der inversen Gesteinsmagnetisierung

non F. Fl'dlz'ch

Potsdam

The researches so far undertaken on lavas and sediments

have led to no final palaeomagnetic conclusions.

From this, and from lengthy experiments in which specimens
of rock have been heated to the Curie point and then cooled,
it seems that the interpretation of inverse Inagnetisation will

require a thorough investigation of the lattice arrangement and

0f the state of stress of the specimen

The shapes of certain auroral forms

by C. lV. Garllez'n

Department of Physics, Cornell University, Ithaca, New York

The complete text has been published under the title “Visual

observation of the aurora” in Ann. Géophys., 15, pp. 31—38,
1059; (IAGA Bull. 16b, pp. 178w185, 1959).

Note sur les enregistrements des variations rapides
51 Tamanrasset

par G. Grenet

Institut de )létéorologie et (le Physique du Globe dc l’Algérie

A Tamanrasset on utilise depuis 1950 (les variométres électro—

magnétiques type Grenet et Castet. De nouveaux appareils \‘ont

étre installés pour l’AGI pour la composante horizontale ct la

(léclinaison. La vitesse d’cnrcgistrcment sera 6 nun/minute, la

sensibilité au 11mins 0,05 y/nnn >< sec pour H, probablcment le

double pour la declinaison. Pour la composante verticale nous

utiliserons la mémc vitesse d’enregistreinent, mais connne

organe sensible une houcle horizontale, la scnsibilité sera en—

viron 0,005 y/mm >< sec, Nos projets comprennent aussi l’emploi
de barres en acier de haute perméabilité, utilisées soit pour

cnregistrer les composantes (lu champ (utilisation cn flux-metre)
soit pour l’enregistrement (les dérivées.

Remarques sur les amplitudes de certaines perturbations

magnétiques pulsatoires

par G. Grenet et R. lVilI

Institut LlC Mc’téorologic et de Physique du Globe dc l’Atgéric

La repartition statistique de certaines perturbations magne-
tiques it caractcre d’oscillations amorties montrc que la reduction

du nombre de perturbations dans la journée peut s’expliquer
par un cffet d’absorption. Le fait qu’il n’y a pas d’amplitude
privilégiée montre que le seuil £1 partir duquel les oscillations
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se déelenehent est lié a l’iinportance de la cause perturbatriee
(probablenwnt l’in1portanee (111 Image ionisé provenant (111

501011).
See also: A1111. Geophys., 1-1, pp. 530—532, 1958.

Méthode pour éliminer l’influence non-contrélable due a l’inertie de

l’égalisateur (1e potential dans les mesures du champ

électrique terrestre

par 1-1. Grigm‘iu
Bucharest

L’équalion (1e l’appareil (1e 111esu1'e peut étre réduite a la

forme:

V“ =\'... + Georg, 011 Va et Vm sont1'espective11101_1tles poten-
tiels Viai e1 111es111é, G 11116 fonetion mesuiable, e _

“50¢
— C.

l"ine1tie (1110 a la resistance v1‘1liable 1 (lans 1a pellicule (1an

adjacente a l’egalisateur, et go 1111 facteur xaiiable qui depend
(le la ventilation.

E11 utilisant simultaneinent deux appareils a inerties speci-
fiques £0 inegales, 1e facteur non—contrfilable s’élimine (1e l’ex-

pression de Va.
011 precise aussi une 11161110110 pour la mesure (1e l’inertie

spe’eifique 90 (105 appareils.

Deux phases dans l'évaporation ionique (1es gouttes d’eau

par A. Grigoriu, G. Gizu'geu at H. Iuanouici

Bucharest

Les Autcul‘s signalent que ehaque goutte d’eau pent passer

par (lcux phases d’evaporation ionique.
P10111ié1e111e11t la goutte d’cau pure évap01e des ions négatifs

(Lenaul) et se chalge positi\ement jusqu’a 1111 potenliel maxi—

11111111 tonetion de la ten1pe111t1ne (Flenkel).
Si l’evaporation continue (deuxieme phase) la goutte com—

mence a lihérer sa charge maximum (ions positifs).
Pour les gouttes (1’eau marine 1e signe (les ions est renversé

(Lenard) .

011 explique la charge negative (accumulée par condensation

e1 coalescence) 011 positive (générée par evaporation excessive)
de la pluie et les phe’noménes signale's par Sehlarb (laboratoire)
et Herovanu (observations cotiel‘es).

L‘origine de la composante universelle (Mauehly) du champ

électrique terrestre par ciel clair

par A. Grigoriu
Bucharest

L’Auteur reprend la theorie (1e Frenkel et constate que

ehaque dipole nuageux determine :1 dlstance, par influence,
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une repartition jamais nullc des charges negatives sur toute la

sphere terrestre.

La composante universelle est due a la somme des charges
locales induites par l’ensemble terrestre des dipOles (nuages
convectifs).

Le minimum terrestre de la convection (oceans et continents,
4h GMT) entraine done aussi celui de la composante universelle.
Mais le maximum des dipoles et de la composante universelle

(1811 GMT) survient deux heures apres celui de la convection

(retard necessaire 21 la separation gravitationelle des charges
dans les 1111ages).

L’origine de l‘électrification negative permanente

de la surface du globe

par A. Grigoriu
Bucharest

Dans 1111 lieu quelconque la densité e'lectrique superficielle
par ciel clair doit étre se'parée e11 deux composantes:

— la composante universelle variable (Mauchly), representant
1a sonnne des charges induites a distance par l’ensemble des

dipoles nuageux re'pandus sur la globe;
~ la composante permanente, qni no varie pas ou presque pas.
Dans la conception de l’Auteur cette derniere composante

est due a l’électrification negative des oceans (et positive de

l’air) pendant l’évaporation des ions positifs (Lenard). Cette

charge negative se répand sur tout le globe et ses petites varia—
tions ne dépendent que de la circulation atmosphérique générale.

The non-equilibrium electrification of raindrops by the

association of charged cloud droplets.

by Ross Gunn

US. Weather Bureau, Washington, D.C.

A 19'” article entitled “Raindrop electrification by the asso—

ciation of randomly charged cloud droplets” (J. Meteor. 12,
562~568) considered the equilibrimn charges transferred to

falling rain as a result of the drops” growth from electrified
cloud droplets.

“'henever the number of collisions experienced by raindrops
growing by coalescence with electrified cloud droplets is limited
either by a finite distance of fall or by the drop size, then the
accumulated electrical charge may be notably less than the

equilibrium value. It is shown that under these non-equilibrium
conditions the accumulated drop charges, averaged without

regard to sign, are proportional to the charge 011 the parent
cloud droplets and the square root of the number of charge
transferring collisions; whereas the accumulated net charges
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are directly proportional to the number of collisions. \Vhen the

parent cloud droplets are weakly electrified there are usually
too few collisions to accumulate random equilibrium charges
on typical rain. On the other hand, equilibrium may be estab—

lished 0n raindrops formed from randomly charged cloud drop—
lets which are, themselves, highly electrified by atmospheric
electric fields. \Vhenever the population density of the positively
and negatively charged parent cloud droplets are notably
different, drop charges as large as those usually observed may

be established even when the number of collisions is limited.

The analysis suggests that the non-equilibrium regime is more

important in the electrification of typical rain than is the

description of equilibrium worked out in the above-referenced

article.

Variations in atmospheric ozone with meteorological

conditions at Quetta

by A. Halinl

Pakistan Meteorological Service

A Dobson ozone spectrophotometer has been in regular use

at the Geophysical Observatory, Qnetta, since August 1952. A

maximum ozone amount in spring and a minimum in autumn,

with secondaries in early February and late November respec«

tively, have been observed each year. A diurnal variation with

a generally higher value (10—15%) during the night and a

minimum value (0.5—2 9%) near local noon is well pronounced.
During winter, an approaching western disturbance affected

a decrease in ozone amount followed by a significant increase

when the cold front had just passed over Quetta, the centre of

maximum ozone amount lying within 50 miles in the wake of

the depression. No such relationship was observed during the

monsoons.

Geomagnetic dynamos

by A. Hel‘zenberg

Physical Laboratories, University of Manchester

The complete text is published in Ann. Geophys, 14, pp.

722 525, 1958; (IAGA Bull. 16a, pp. 85—~88, 1959).

Recent work at the University of Saskatchewan

on auroral and night sky spectra

by D. M. Hunten

University of Saskatchewan, Saskatoon

The complete text has been published in Ann. Géophys., 171,

pp. 167—174, 1958; (IAGA Bull. 161), pp. 186——193, 1959).



COMMUNICATIONS 365

Airglow observations

by M. Hum/1am

Tokyo Astronomical Observatory

The complete text has been published under the title “Airglow
observation on board the ’Soya’ expedition ship to Antarctic”

(by M. Hnruhata and J. Nakamura) in Ann. Géophys., 14, pp.

175 178, 1958; (IAGA Bull. 16]), pp. 222—225, 1959).

The IGY satellite tracking program as a source

of upper atmospheric data

by J. Allen Hynelr and F. L. ll'liipple
Smithsonian Astrophysical Observatory

The complete text has been published under the title “The

IGY optical satellite tracking program as a source of geodetic
information” in Aim. Geophys, 14, pp. 3267328, 1958; (IAGA
Bull. 16b, pp. 395 397, 1959).

Movement of the pole relative to Australia since the Proterozoic

by E. Irving and R. Green

Dept. of Geophysics, Australian Nat. University, Canberra

The average pole positions computed from the Australian

palaeomagnetic data are these:

Upper Proterozoic i Mauritius

Cambrian i South Africa

Silurian and Devonian 7 South Atlantic

Carboniferous and Permian — Morocco

Jurassic i North Atlantic

Eocene 7 West Greenland

Quaternary — present geographic pole

The last result provides the first confirmation from the

Southern Hemisphere of the average dipolar nature of the

geomagnetic field during this period. In earlier time the pole
path is 1600 in longitude away from the pole paths determined

from Europe and North America, and indicates that prior to

the Quaternary the field lost its overall dipolar character or

that Australia has drifted relative to these continents.

Sea magnetic survey on board the non-magnetic ship “Zarya”

by M. M. luanou

USSR

For the most part, the magnetic survey of oceans was con—

ducted on board the ships “Galilei” and “Carnegie” during
190571929. Magnetic observations were made in three oceans

and served as the basis for compiling magnetic charts of the

(lCCilllS.
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After 1929 there were no magnetic observations in the oceans.

Therefore, data on changes in the Earth’s magnetic field were

taken from observations at magnetic observatories and repeated
coastal observations. The distribution of secular changes on a

. ‘t vater space of the oceans, as marked on the existing charts

opores, is chiefly assumptive.
Observations on board the yachts “Galilei” and "Carnegie"

were made in separate points with an interval of about 100 miles.

Therefore, these surveys could not reflect regional magnetic
anomalies likely to be in the oceans relating to peculiarities
of the structure or relief of the bottom.

The above mentioned facts stimulated many magnetologis s

to raise the question 011 the necessity of a repeated magnetic
survey of oceans.

After \Vorld \Var II the question was thoroughly discussed

by Soviet scientists and it was decided to build for this purpose
a new non—magnetic ship-labm'atory.

This ship, the non—magnetic schooner “Zarya”, was built and

equipped with the necessary navigation and measuring magnetic
instruments.

The “Zarya” is a sailing motor schooner of about 600 tons

displacement. The ship’s length along its waterline is 37.5 in,
its width about 9 m. The ship is equipped with a 300 11.1). pro-

peller and a gaff sailing structure. The average speed under the

propeller is 8—4) knots. The water and fuel reserves are suffi-
cient approximately for a month of an autonomous ship naviga»
tion. The ship crew is 31 men including 25 crew and 9 scientific

personnel.

The navigation equipment of the ship is as follows:

a) two gyrocompasses,

b) radioloeator,

e) radio direction finder,
(1) echo sounder,
e) hydrmlynamical and boarding logs.
There are instruments for magnetic measurements:

a) for measuring declination: a distance compass for constant

recording of the magnetic course and a difference between the

“gyrocourse” and the “magnetic course”, a 127 mm compass
with an optical direction finder.

b) for measuring the horizontal component: two double mag»
netic compasses as control instruments.

c) for measuring horizontal and vertical components: a two-

eomponent magnetodynamieal magnetometer. The orientation
of indicators of H and Z in horizontal and vertical planes takes

place with the help of a gyrohorizon. The orientation of the

indicator of H in the magnetic meridian is made by means of
the third indicator automatically orientated perpendicularly to

the magnetic meridian
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d) A magnetodynamical T magnetometer with a self-orientat—

ing indicator.

During the IGY, the magnetic equipment of the ship will be

complete.
The above-mentioned equipment makes possible a continuous

recording of changes of the three magnetic elements and the

magnetic course during the ship’s movement which throws more

light upon the magnetic field in the investigation region, than
it was possible on yachts like “Galilei” and “Carnegie”.

In 1956 experimental work on board the “Zarya” was carried
out in the Baltic and North Seas and the ship made a voyage
from the Norwegian shores to those of Northern Iceland, then

through the Dutch strait, along the southern coast of Iceland
to the northern shores of England.

The results obtained have proved that the adopted methods

give quite satisfactory accuracy for magnetic observations. The
results proved to be interesting for cartography too. During its

voyage the “Zarya” discovered considerable anomalies of seine

separate regions.
In 1957¥1958 the “Larya” will participate in the IGY and

will make magnetic observations along a route of about 50.000
miles in the Atlantic, Indian Oceans and the \Vestern Pacific.
The “Zarya” will visit a number of magnetic observatories of
the world and make observations in a few regions of the sup—
posed maximum secular movement of the magnetic elements.

Polar wandering, shifting of the earth's axis

and dipole variations

by IV. S. Jardctzky
Lamont Geological Observatory, Columbia University, Palisades, N.Y.

Manhattan College, New York, NY.

The complete text is published in Ann. Geophys, 1-1, pp.
502_505, 1958; (IAGA Bull. 16a, pp. (33—66, 1959).

Results obtained with rocket-borne ion spectrometers

by C. Y. Johnson

US. Naval Research Laboratory, Washington, DC.

The complete text has been published (by C. Y. Johnson, .I. P.

Heppner, J. C. Holmes and E. B. Meadows) in Ann. Geophys,
14. pp. 475—482, 1958; (IAGA Bull. 16]), pp. 83 90, 1959).

Temperatures in the high atmosphere

by F. S. Johnson

Lockheed Aircraft Corporation, Palo Alto, Calif.

The complete text has been published in Ann. Géophys., 1-1.
pp. 91‘108, 1958; (IAGA Bull. 16]), pp. 37~51, 1959).
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Oxygen and calcium in twilight

by A. V. Jones

Physics Department, University of Saskatchewan, Saskatoon

The complete text has been published under the title “Calcium

and oxygen in the twilight airglow” in A1111. Geophys, 14, pp.

1797185, 1958; (IAGA Bull. 161), pp. 310—316, 1959).

Relationships between auroral ionization

and magnetic disturbance

by T. R. Kaiser

Department of Physics, University of Sheffield

The complete text has been published in Ann. Geopllys., 14,

p1). 76779, 1958; (IAGA Bull. 16]), pp. 194—197, 1959).

Some results of investigating magnetic properties

of rocks and geological bodies

by A. G. Kalashnikov, M. A. GrabousICy and G. N. Petrouu

USSR

The complete text has been published (by A. G. Kalashnikov)
in A1111. Geophys, 15, pp. 67—7-1, 1959; (IAGA Bull. 16a, pp.

77— Si. 1959). See also: M. A. Grabovsky: “Magnetic properties
of anisotropic rocks”; A1111. Geophys, 15, pp. 119 121, 1959;

(IAGA Bull. 16a, pp. 67769, 1959) ; “The problem of the forma—

tion of remanence with an opposite polarity in rocks”; Ann.

Geophys, 1:3, pp. 121, 1959; (IAGA Bull. 16a, 1). 69, 1959); and

G N. Petrova: "On magnetic stability of rocks”; Ann. Géophys.,

15, pp. 60—66, 1959; (IAGA B1111. 16a, pp. 70~76, 1959).

Method of forecasting secular geomagnetic variations

by Y. D. Kalinin

USSR

Changes in the annual values of geomagnetic elements ob—

served at magnetic observatories, are the combined effects of

changes in the geomagnetic field effected by internal causes

(fife) and of changes connected with geomagnetic activity (ofa).
Changes of annual values of geomagnetic elements averaged

for 10fi11 years can be regarded as almost fully independent
of Efa.

Data from magnetic observatories give the following:

a) a series of quantities equal to changes of annual values of

geomagnetic elements (of) from year to year;

1)) a series of quantities equal to the changes of the mean

(fife) for 11 years, from year to year.
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The quantities of, 5/11, fife are connected by the expression:

of : «Sfc + 5ft)! + A,

where A is the mean effect of geomagnetic activity for 11 years.
The examination of the morphology of the fife and ofa based

011 the data from some magnetic observatories reveals some

space— and time—laws of these quantities. In particular, the
variations of 5fe at observatories in Eurasia are of a smooth,
quasiperiodical character with a period of a few decades. The

quantities ofa have an eleven-year variation.
The utilization of the laws ascertained for fife and 6ft: prac-

tically ensures a sufficiently accurate forecast of the average
values of of for five years. Experimental data for the period of
1919 1951 have shown that the errors of such a forecast in
5D do not exceed : 1 min. per year, in 6H —— i- 10 Y per year
and in BZ —— : 10—15 v per year.

This method practically ensures the necessary data on of for

constructing magnetic charts of the nearest epochs.

A new model of the atmosphere and ionosphere

by H. K. Kallmami

University of California, Los Angeles

The complete text has been published in Ann. Ge’ophys., 14,
pp. 140fi1113, 1958; (IAGA Bull. 16]), pp. 99~102, 1959).

Studies on geomagnetic and cosmic ray storms in relation

to geomagnetic pulsations

by Y. Kato and T. lVaianabe

In our opinion, the geomagnetic pulsation of continued wave

train type, pc, is caused by the outer atmospheric oscillation,
which is excited by the turbulent motion of the solar corpuscular
stream. The power law in the amplitude-period spectrum can

be derived, assuming \Veizaeker’s It"? turbulent energy spec—
trum in the solar corpuscular stream and the ionospheric
screening effect. The particle density of the stream is obtained by
equating the rate of dissipation of the outer atmospheric oscilla—
tion to that of the inflow of the turbulent energy of the stream,
and the scale of the energy bearing eddies is guessed from the

period of pulsation with the help of the theory of the structure
of the earth’s surface wind. When the amplitude of pulsation
is great, of the order of several gammas, and the period is long,
of the order of several minutes, the turbulent energy and the
scale of the energy bearing eddies in the stream are so great
that Morrison’s magnetic cloud might be developed remarkably,
which causes the decrease of the cosmic ray intensity. In relation
to geomagnetic storms, there is an important fact: during



370 PART V. # COMMUNICATIONS

several hours following the sudden commencement the pulsa—
tional activity is quiet in general, but after that it becomes very

intense. This is difficult to explain by the usual theory of the

geomagnetic storm, but seems to be explained well by the shock

front theory, which assumes as the agent of the sudden com—

mencement and the initial phase the interplanetary plasma

swept forwards by the solar corpuscular stream instead of the

stream itself. A new mechanism of the main phase is also pro-

posed, whieh, as the cause of decrease of the earth’s field inten—

sity, assumes the hydromagnetic rotation of the outer atmo-

sphere, driven by the mutual interaction between the corpus-

cular stream and the outer atmosphere.

Lightning mechanisms and radiation of atmospherics

by A. Kimpw'a and H. Ishikuwa

Nagoya University, Japan

The records of electro—static field change, and wave-form ot'

atmospherics, each pair obtained at the same moment of a cloud

discharge, have been investigated and the possibilities have

been suggested that some of the slow discharge processes in

thunderclouds are mainly composed of corona discharges of

various types between two charge centres in the cloud.

The difficulties in using quaternary varved sediments for

palaeomagnetic studies of the secular variation

by R. F. King

Department of Geology, University of Birmingham

The complete text has been published under the title “An

assessment of the difficulties involved in using quaternary
varved sediments for palaeomagnetic studies of the secular

variation” (by D. H. Griffiths, R. F. King and A. E. \Vright)
in Ann. Géophys., 14, pp. 515 518, 1958; (IAGA Bull. 16a, pp.

11714, 1959).

Field—changes due to lightning discharges and

their discharge mechanisms

by N. Kitugawu

Meteorological Research Institute, Tokyo

In order to record correctly the field—change due to the light-
ning discharge the author used simultaneously two different

methods of recording: an electro—static i'luxmeter and an ampli—
fier oscillograph (l). The former is essentially the same as

that devised by D. J. )lalan and B. F. J. Schonland (2) and

records the slower components of field-change. The latter, a
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kind of atmospheric wave-form recorder, records the faster

components by using a recording technique similar to that of

E. T. Pierce (3), a horizontal time base having the period of

1—1 Ill-Sec being combined with a camera which moves 16 mm

film vertically with the speed of 20724 cm/sec, and the time
of several microseconds can be resolved.

The observation was carried out during two thunderstorm
seasons when active thunderstorms broke out within a distance
of 15 km of the station. Owing to the continuous recording
methods, the field—change due to lightning discharge was re—

corded throughout its whole duration without missing any initial

changes.
References:

(1) Kobayashi, M., and Kitagawa, N. Pap. Met. Geophys., 8, 1957 (Tokyo).
(2) Malan, D. J., and Schonland, B. F. J. Proc. Phys. Soc., B, 63, 1950,

p. 402 (London).

(3) Pierce, E. T. Quart. J. R. )Iet. Soc., 1955, p. 211 (London).

Results of investigations of airglow and aurorae in the USSR

by V. I. Krussovslry
Institute of Atmospheric Physics, Academy of Sciences

of the USSR, Moscow

The complete text has been published under the title "Results

from studies of the night airglow and aurorae in the USSR”

(by V. I. Krassovsky, G. I. Galperin, A. V. Mironov, V. S. Proko-

dina, N. N. Shefov, N. I. Fedorova and B. A. Bagariazky) in Ann.

Geophys, 14, pp. 356~3(37, 1958; (IAGA Bull. 16b, pp. 207~218,
1959).

Nature of emissions of the upper atmosphere

by V. I. Krassovslry
Institute of Atmospheric Physics, Academy of Sciences

of the USSR, Moscow

The complete text has been published in Ann. Geophys, 14,
pp. 1395;113, 1958; (IAGA Bull. 16b, pp. 2817299, 1959).

Establishment of the net of secular variation stations in Poland

by IV. Krzeminslci

Institute of Geodesy and Cartography, Warsaw

As announced in a previous report, the net of secular varia—

tion stations in Poland was established in the late months of
1955 by the Institute of Geodesy and Cartography. The net in-
cluded 21 stations, of which six are points of the old survey,
whereas the rest are new stations, established as near as possible
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to the places of the points of the old Polish Magnetic Survey
executed by Prof. St. Kalinowski.

The establishment was preceded by a reconnaissance which

stated that:

1. no artificial disturbances are to he expected,
2. there is no risk for the point to be covered with buildings

in the nearest ten years.
3. the horizontal gradient of the vertical component is not

greater than 107/100 n1,

4. there are good conditions for fixing the points and making
the measurements (favourable ground conditions, no strong
winds, long visas and so on).

All points are fixed with concrete marks with a center and

four excellters (underground).
In the last years measurements have been executed on some

additional points by E. \Vidomska, St. Maloszewski, K. Karaczun

and the Institute of Geodesy and Cartography (D only).
A reoccupation of all points is planned for 1957 by the Insti-

tute of Geodesy and Cartography. Further plans call for a

reoccupation of the net every three years.

A report on some recent measurements of atmospheric

ozone in Kashmir (Lat. 34" N)

by R. N. KulIctu'ni and K. R. Ramanathan

India

A Dobson spectrophotometer was installed in Kashmir in May
1955 for regular observations of total ozone amount and the

vertical distribution of ozone by the Umkehr method.

In the calculation of the vertical distribution of ozone by the

Umkehr method, it is known that the neglect of higher orders

of scattering in the calculation of 1/1’ for any assumed ozone

distribution is a source of error. G‘ F. \Valton’s theoretical

calculations and the results obtained from differential Umkehr

observations with two pairs of wave—lengths made at Mt. Abu

showed that the effect of taking multiple scattering into account

was to increase the ozone amount in the layers and bring down

its C.G. by 2 to 3 km.

The note contains a summary of the results of the calculations

of the vertical distribution of ozone over Srinagar and Gulmarg
in the autumn and winter of 1955—56, in which

(1) correction was made for secondary scattering, and

(2) the new IGY tables prepared by Ramauathan and Dave

with a division of the atmosphere up to 54 km into 9

layers, each of 6 km thickness. were used.
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The results show that:

(1) There is a significant amount of ozone even in the lowest

0*12 km.

(2) \Vhen the total ozone amount increases in winteror spring,
there is sometimes more ozone in 6#12 km than in 12718

km, thus giving a secondary maximum in the ozone distri-

bution.

(3) Above 36 km the ozone amount does not change appre-

ciably.

(4) Compared with the distribution over Abu, there is in

Kashmir, on days of high ozone amount, more ozone in

6gl2 km and in 18~2~1 km.

Extreme ultraviolet radiation in the night sky

by J. E. Kupperian, Jr.

USA

The complete text (by J. E. Kupperian, Jr., E. Byram, T. A.

Chubb and H. Friedman) has been published in Ann. Géophys.,
1-1, pp. 3297333, 1938; (IAGA Bull. 16]), pp. 317——321, 1959).

The arctic upper atmosphere

by H. E. LaGow

US. Naval Research Laboratory, Washington, D.C.

The complete text has been published under the title “Rocket

111easurcments of the arctic upper atmosphere” (by H. E. LaGow,
R. Horowitz and J. Ainsworth) in Ann. Geophys.. 14, pp. 131—

139, 1958; (IAGA B1111. 16]), pp. 7-1—82, 1959).

The eddy model of the secular variation

by F. J. Lewes

Physics Dept., King‘s College, University of Durham, Newcastle

The complete text has been published under the title “The

eddy model of the non—dipole field and the secular variation”

(by A. Herzenberg and F. J. Lewes) in Ann. Géophys., 14, pp.

3267529, 1958; (IAGA Bull. 16a, pp. 89~92, 1959).

Some theoretical investigations on the study

of the high and outer atmosphere

by K. Maeda

Department of Electronics, Kyoto University

The complete text has been published under the title “Distor-

tion of the magnetic field in the outer atmosphere due to the
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rotation of the earth” in Ann. Gc'ophys., 14, pp. 154 166, 1958;
(IAGA Bull. 161), pp. 1397151, 1959).

Sodium night sky experiments

by E. R. Munring
Geophysics Research Directorate, A. F. Cambridge Research Center,

Bedford, Mass.

The complete text is published under the title “Study of
sodium vapor ejected into the upper atmosphere” (by J. F.

Bedinger, E. R. Manring and S. N. Ghosh) in J. Geophys. Res,
v. 63, pp. 19729, 1958; a summary has been published in IAGA
Bull. 16]), p. 280, 1959.

Lunar effects on the equatorial Es

by S. Matxusliita

Geophysical Institute, Kyoto University

In the equatorial region, Es reflection is abnormally intense
in the daytime (1). This equatorial Es occasionally disappears
suddenly around noon or the early afternoon, although it usually
continues till evening (2). After once disappearing the equatorial
Es sometimes reappears half an hour to a few hours after the
time of disappearance, and also occasionally disappears again.
In this study, the time at which the Es first disappeared during
the period from 10:00 to 20:00 75° \V.M.T. on each day at

Huancayo was obtained from ionograms obtained every 15
minutes with a vertical incidence ionosonde (N.B.S., Model (1-3).
The geomagnetic storm effect and the power change of the
ionosonde were ignored in finding the Es (lisappearance—tilne.
The approximate lunar age of each day was calculated, and
the local time of the Es disappearance obtained was plotted as

a function of the lunar age. The results showed that the equa»
torial Es often disappeared earlier than usual near the full and
the new lnoons, particularly during the Deceinbcnsolsticc
months.

The solar time of the disappearance plotted as a function of

corresponding lunar hour showed a much clearer relation; the

equatorial Es often disappeared around noon or the early after—
noon (solar local tilne) if these times lay between 00 and 03 11.
or between 12 and 15 11. lunar time. In other words, the equato-
rial Es often disappears during the first half of the periods of
the westward lunar electric current flow in the equatorial
region. This current is responsible for the lunar daily magnetic
variation (3). The lunar tidal variation of fEs at Huancayo has
minima at 00—03 h. and 12—15 h. lunar time (4), which also

agrees with the present result. It is interesting that there is a
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(3 hours time lag between the lunar effect on the Es and the
lunar stratification of F2 (5).

The equatorial Es may be caused by the vertical upward
drift—force due to the eastward electric current jet of Sq.
Accordingly, the disappearance of the equatorial Es lnay be

explained by the assumption that the vertical upward drift—force
due to the eastward electric current of the solar magnetic
variation is weakened by the downward drift-force due to the

westward electric current of the lunar magnetic variation. The

lunar stratification of F2 seems to be caused by the eastward

lunar current effect, in contrast with the disappearance of the Es.

(1) S. : .l. Geomag. Gcoelect., 3, 44 (1951), 5, 109 (1953);
E ‘BS Report, No. 3' (1955).

(2) S. )latsushita: J. Geomag. Geoeleet., 7, 91 (1955).

[3) S. Chapman and J. Bartels: Geomagnetism, Oxford Press (1940).

(4) S. Matsushita: Rep. Ionosph. Res. Japan, 7, 45 (1953).

(5) T. N. Gautier, R. W. Kneeht and A. G. McNish: Mixed Commission on

lonosph., Proc. of Second Meeting, page 100 (1951).

Some studies of the high atmosphere in auroral latitudes

by S. Matsushita

Geophysical Institute, Kyoto University

The complete text has been published under the title “Some

studies of the upper atmosphere in the auroral zone” in Ann.

Géophys., 1.1, pp. 48377191, 1958; (IAGA B1111. 161), pp. 198~206,
1959).

Appareil eompteur automatique d’ions

par L. (16 Miguel Gonzales Miranda

Observatoirc Central Géophysique de Toléde

Le eompteur automatique d’ions, installe’ dans l’Ohservatoire
Central Geophysique de Tol‘ede, dependant de l’Institut Géo-

graphique et Cadastral, consiste en un eompteur d’ions du

modele Ebert auquel on a ajouté un dispositif automatique qui
pemnet d’obtenir une valcur horaire de la densité (les ions,
aussi bicn positit's que négatifs.

Le eompteur proprement dit, consiste e11 un condensateur

cylindrique par lequel on fait eireuler un eourant d’air de
volume connu. La tige interieure préalalflement chargée a un

certain potentiel, positit' ou négatit', se décharge par les ions
de polarité contraire qui tombcnt sur elle. A tout moment, on

connait 1e potentiel de la tige qui, étant parfaitement isolée

communique avee un électrometre bifilaire type \Vull' qui de—
vient enregistreur, en faisant coincider l’image reelle (les l'ils sur

une bande dc papier photographique entermée dans une petite
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chambre obscure située cn face (le l’oculairc (1e l’électronletrc

qui est convenablement illuminé par la partie posterieurc.
Indépendamnient, une commutateur gi 'atoire (lont 1c tambour

principal fait un tour par heurc, realise les fonctions suivantes:

(a) Charge de la tige centrale du condensateur chaque 15 mi-

nutes. (1)) Inversion dc la polarité du potenticl (le charge chaque
30 minutes. (c) Mise en circuit de l’aspirateur (l’air pendant 15

minutes en alternant avec 15 minutes dc repos qu’on utilise pour

determiner les pertes par (léfaut (l’isolement.

La quantité d’air qui circule par le tube condensateur se

détermine par un ane'momctre totalisatcur qui cnregistre 1111

point sur la bande photographiquc tous les 100 litres.

Le nombre total d’ions 21 chaque intervalle de 15 minutes est

donné par N : C (V-v)/300Me, C étant la capacitc du conden—

sateur, V—\' 1a chute (1e tension dc son armature intericurc, M la

quantité de l’air aspire et “e”, In charge d’un ion.

Ionisation — Année 1954

par L. de Miguel Gonzales Miranda

Observatoire Central Geophysique dc Tolede

Apres une période (l’épreuves, l’appareil comptcur automa—

tique d’ions est cntré e11 service d’une maniere continue dans

l’Ohservatoire Central Géophysique (1e Toléde; (tans cet apparcil.
qui a été (léja decrit (tans un travail antérieur, quelques modi—

fications ont été introduites. La modification principale est

l’introdnction d’un nouveau commutateur giratoire dans lcquel
1e cylindre de commutation a été substitué par un arbrc (lenté

avec un dispositif special pour produire l’ouverture et la ferma-

ture de tous les circuits électriques d’une inanierc brusque
De cette lacon, on a re'duit 311 minimum les étincclles qui pro—

voquaient dcs avaries dans le commutateur anterieur (l’inter—

ruption lente.

0n expose les résultats des premieres experiences rc'alisees

pendant l’annc’e 1954 et, (lans (lcs tables, on consigne les valcurs

lnoycnnes journaliércs dc la densité (les ions aussi bicn positifs
que ne‘gatifs, ainsi que la somme n+ + 11— et In relation n+/n:
Ce dernier résultat est normalement un peu supc'rieur a l’unite

Dans d’autres tables, on consigne la variation journaliere par

moyennes horaires de la valeur moycnne incnsuelle et dc

l’annuellc.

Courants telluriques. Année 1950 et suivantes

par L. (In Miguel Gonzales Miranda

Observatoirc Central Géopllysiquc (le Toledc

Grace :1 l’installation (le courants telluriques dans l’Oleer—

vatoire Central Géophysiquc (le Toléde, (le'pendant (le l’Institut
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Geographiqne ct (ladastral, on a obtcnn des valeurs horair s

de la variation dn gradient dn potentiel tellnriqne (tans ses denx

co111posantes N—S et E-\V; et, 51 partir de celles—ei, la variation

111oyenne mensuclle, trimestrielles et annuelle, en observant 1111

mininnnn 2‘1 midi et denx maxima an lever et an eoncher dn

soleilt

Tenant compte (1e l’amplitnde relative des deux composantes,
011 a observe une direction dominante tres marqnée 20° an

N do l’E.

L’activité éleetrotellnriqne demenre représentée par les i11—

diees de caractere 0—1—2 et les indices tri—horaires qni varient

de 0 a 9.

Dans les divers annuaires, en plus de consigner les données

mentionnées, aceompagnées dc graphiqucs, 011 t‘ait une etude

détaillée de tons les types de perturbations, tellcs ([110 les orages,
les vibrations do période rapide et les sants brnsqnes.

Dans l‘étude des orages, 011 les compare avec les orages en-

registres (lans le magnetisme terrestre (111i coincident dans le

temps mais 11011 pas dans la t'orme. Ainsi, en tellurisme, on

observe nne grande amplitude des variations rapides alors qne
la 'alenr moyenne s’éloigne i1 peine (10 $21 valenr normale; ceei

est, préeisément, le contraire de ce qni se passe dans le mag-
nétisme.

Dans l‘annnaire de 1950, on examine les diverses théories so

‘apportant anx orages magnetiqnes et l’on prouve que les orages
électrotellnriqnes sont d’aceord avee la theorie eorpnsculaire de

Chapman, v11 que, en de 110111111‘e11ses occasions, 011 enregistre
1111 sant brusqne, précurseur de l’orage, quelques henres avant

qne celni—ci Se prodnise.
Ce saut est l’effet de la radiation ultraviolette simnltanée '21 la

sortie (les corpnsenles dn soleil, qni, en tonehant la terre a une

vitesse de 1.700 Kn15., environ, 21 la seconde, prodnisent la pertur—
bation persistante.

Enfin, 011 consigne les sants brusques e11 les classifiant selon

lenr forme et lenr période de vibration; 011 a 1111 observer une

correlation étroite entre ees sants et les sants géonmgnétiqnes.

Sauts brusques dans les courants telluriques et leur relation avec les

impulsions brusques du champ magnétique terrestre

par L. (1e Miguel Gonzales Miranda

Observatoire Central Géophysiqnc de Toledo

Pendant ces dernieres années, 011 a comparé, dans l’Observa-
toire Central Géophysique do Toléde, les impulsions brnsques
magnetiques avec les impulsions enregistrées dans les eonrants

telluriqnes; 011 :1 Observe 11ne parite intéressante entre les denx

phénoméncs, bien qu’il y ait (les differences essentielles qnant
a la tonne (les conrbes qui sont eelles qnc l’on présente e11 détail
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dans ee travaiLci. ()n a observe une grande sensibilité (les en—

registrements électro—telluriques, bien plus grandes quc celle

des enrcgistrements magnétiqucs, pour l’enregistrement de eer-

taines classes de perturbations, telles que celles de type polaire;
quand elles sont de t'orme viliratoire, elles pcuvent lnéme passer

inapergues (tans un enregistremcnt magnétique et, par contre,
elles peuvent étre appréciées avec une grande amplitude dans les

enregistrements électro-telluriques. C'est pourquoi on eonseille

l’installation d’un équipemcnt de eourants telluriques dans les

observatoires magnétiques, ee qui permettrait d’avoir une aide

eft'icace dans l’étude des perturbations.

Transition probalities

by R. ll'. Nicholls

Dept. of Physics. University of Western Ontario, London. Canada

The complete text has been published under the title “Studies

upon transition probabilities and molecular excitation” in Ann.

Geophys, 14, pp, 208724, 1958; (IAGA Bull. 16b, pp. 34873671,

1959).

Distribution of chemical elements, atomic and molecular

by M. Nicolet

Institut Royal Météorologique, Uecle fl Bruxelles

and P. Mange
lonosphere Research Laboratory, The Pennsylvania State University

The complete text of the communication presented has been

published under the title “La thermosphere” (by M. Nicolet) in

Ann. Géophys., 15, pp. 1—22, 1959; (IAGA Bull. 16h, pp. 1—22,

1939).

Geographical distribution of magnetic disturbances

in the arctic region near the pole

by A. P. AVL'IcolsIcy
USSR

Irregular changes of the field are considered to be the main

indication of magnetic disturbances in high latitudes.

The diurnal variation of magnetic activity (of irregular
disturbances) is one of the main aspects of magnetic dis-

turbances so far as its form and amplitude are determined by
the effect 01' the Earth’s permanent magnetic field upon corre—

sponding fluxes of solar corpuscles.
The investigation of the diurnal variation of magnetic activity

has shown that in high latitudes this phenomenon is very com-

plex. There are three time intervals within the twenty—four hours
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(in the morning, (lay and night) when magnetic activity reaches
its top intensity.

The dependence of the time of occurrence of this or that maxi—
mum on latitude and longitude is complex. Previous investiga—
tions to elucidate this dependence yielded no definite results. It
should be noted that the geographical distribution of magnetic
activity in middle latitudes is not entirely clear either.

During 194871951 the Arctic Institute of the Head Department
for the Arctic Sea \Vay undertook a number 01' high-latitude
expeditions to the Central Arctic. The magnetic observations
made by the expeditions have yielded new data on the diurnal
variations of magnetic activity.

Observational data from twenty—eight observatories north of

geomagnetic latitude 60" have shown that isolines indicating
a simultaneous appearance of the morning maximum of mag—
netic disturbances in the Arctic represent a system of spirals
issuing from the pole of homogeneous magnetization and

scanning clockwise. The investigations of diurnal variations of

magnetic activity made later by other scientists confirmed the
laws discovered for the geographical distribution of magnetic
disturbances.

The result obtained has been considered in the light of its

agreement with Birkeland’s ideas (experiments with "terrella")
and with the theoretical conclusions by Stormer.

The analysis of the activity of magnetic disturbances in the

polar region enabled us to conclude the existence of a second
zone with a greater intensity and frequency of magnetic dis—
turbances. This zone must be located at about 80° of geomagnetic
latitude. The investigations of anomalous absorption in the iono

sphere and of aurorae in these legions confirm the possibility of
the existence of the second zone.

Recently. Alt'ven. proceeding from theoretical considerations,
has indicated that the second zone is likely to exist in a region
10~12° from the geomagnetic pole, which agrees well with our

conclusion.

The results obtained have been compared with those from

investigations of ionospheric disturbances and aurorae. It was

noted that the morning maximum present in the diurnal varia‘
tion of the anomalous absorption in the high—latitude ionosphere
coincided in time with the moment of a respective spiral, con—

structed on the basis of magnetic observations. As good a coin—
cidence was detected for the morning maxnnum ot' aurorae,
discovered by means of radar observations.

There are grounds for assuming that the geographical distri—
lmtion of the morning magnetic disturbances, the anomalous

absorption in the ionosphere observed at morning hours and of

morning aurorae is similar to a large extent, and that all these

phenomena have a common cause.



380 PART V. — COMMUNICATIONS

According to Birkeland’s and Stormer’s theoretical considera—

tions, the isolines, spirals of simultaneous appearance of the

morning maximum of magnetic disturbances in the Antarctic

should scan counter—cloclnvise. A system of isolines which was

a mirror reflection of that built for the Arctic has been drawn

up. The comparison of the present data on the diurnal variations

of magnetic activity for the Antarctic with the moments from

this theoretical isolines system has shown that they agree well

among themselves.

An especially good coincidence was observed for the data on

the diurnal variations of magnetic activity obtained by the

Soviet Antarctic observatory in Mirny. This comparison gives
ground for considering the laws of the geographical distribution

of magnetic disturbances for the Arctic to be mostly valid for

the Antarctic too.

Further investigations in this direction can be possibly applied
for solving the problem of the geographical distribution of mag-

netic disturbances and associated phenomena such as iono-

spheric disturbances and aurorae.

All these investigations are the first step towards the study of

geophysical phenomena in high latitudes caused by invasions of

solar corpuscles into the terrestrial atmosphere.

Results obtained recently regarding the mechanism

of lightning discharges

by H. Norinder

Institutet for Ilogspéiliningsforskning, Uppsala

During the three thunderstorm seasons of 1954—57 extensive

investigations of the mechanism of lightning discharges have

been carried out at the Institute of High Tension Research, Uni-

versity of Uppsala. This institute is, by the conditions of a

foundation, especially devoted to researches of lightning dis—

charges and related phenomena. From preliminary tests it i'ol‘

lowed that measurements of the magnetic field variations from

lightning discharges and related phenomena were most fit for

an analysis of the lightning mechanism. Frame aerials with few

turns were used to eliminate proper oscillations. The frames

were effectively shielded from influence of electric field com—

ponents. On a flat ground in the neighbourhood of Uppsala three

stations were established for studies of lightning strokes in the

vicinity regions 7

up to 20 kilometres ~ with frame aerials placed
in vertical as well as in horizontal planes against the earth’s

surface. The turns were connected via aperiodic amplifiers and

integrating circuits to cathode—ray oscillographs simultaneously
recording at the three stations. The distances to the lightning
strokes were determined by direct observations and their paths
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were also simultaneously photographed in full daylight by a

special device.

By the investigations it vas possible to analyse both the pre—

discharge mechanism and the main and partial discharges of
the lightning strokes. Front 'ariations, time sequence and varia—
tion forms of multiple strokes were obtained. The distribution
of the magnetic field components with distances from the gene—

rating strokes were obtained.

Sudden commencements of magnetic storms

and atmospheric dynamo action

by T. Obayushi and J. A. Jacobs

Geophysics Laboratory, University of Toronto

A statistical investigation of world—wide sudden commence-

ments of magnetic storms (s.c.’s) has been carried out using
data from over thirty magnetic observatories distributed all over

the world. An appreciable diurnal change in the amplitude of

s.e.’s has been found, and the average electric current—system for

the Ds»t'ield shows conspicuous current concentrations in the

polar regions. The pattern of this current—system is similar to

that caused by an electric doublet centred on the highly con-

ducting region near the geomagnetic pole, and hence it is pro—
bable that the current-system exists within the earth’s atmo-

sphere. On the other hand, the Dst—field of s.c.’s seclns more

likely to be of extraterrestrial origin.
An atmospheric dynamo theory has been applied to interpret

this BS current—system, on the assumption that the main source

01' electromotive force generation is due to the enhancement of

electrical conductivity in the polar region. The change at a s.c.

is so abrupt (within a few minutes) that it is reasonable to

assume that the wind—system in the ionosphere will not change.
Thus using the wind-system estimated from the Sq»t'ield, the

current-system at the time of commencement of the storm has

been computed assuming an appropriate change in the electrical

conductivity. Good agreement with observed results has been

obtained, and it suggests that a dynamo action in the upper

atmosphere is the dominant cause of geomagnetic variations

during disturbances. Moreover, there exists a consistent wind-

system, which can produce the observed geomagnetic variations
both for quiet and disturbed conditions with a reasonable range
of conductivity changes in the polar regions. This wind—system
consists of both a diurnal and a semidiurnal term, and the

estimated order of magnitude agrees with recent ionospheric
measurements.
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Geomagnetic pulsations and the earth’s outer atmosphere

by T. Obayashi

Geophysics Laboratory, University of Toronto

The complete text has been published in Ann. Géophys., 14,

pp. 464—474, 1958; (IAGA Bull. 16]). pp. 38717394, 1959).

Trends in laboratory research related to aeronomy

by O. Olzlenberg

Geophysics Research Directorate, A. F. Cambridge Research Center,

Bedford, Mass, and Lyman Laboratory, Harvard University,

Cambridge, Mass.

The complete text has been published in Ann. Géopl1ys., 1’1,

pp. 204—205, 1958; (IAGA Bull. 161), pp. 344—345, 1959).

Atmospheric circulation and variation of the

vertical ozone distribution

by H. K. Pactzold

Max-Planek-Institut, Weissenau

Recent measurements of the vertical ozone distribution by
balloon ascents with an ultraviolet spectrograph and with radio—

sondes have shown the significance of the ozone variations for

the study of problems of the atmospheric circulation. Some

typical correlations could be found for the meridional circula—

tion and the circulation system connected with height and low—

ncss up to an altitude of 30 km. Therefore routine measure—

ments with a simple ozone-radiosonde are necessary in future.

The construction of an optical i'ilter»son(le was possible by
developing a new interfcrencc—filter for the spectral region of

the ozone Hartley-band.

Measurements of the total ozone amount and its analysis

by H. K. Pucfzold and H. Zsclzdrner

Max—PlanckJnstitut, Weissenau

For the measurements of the total ozone»amount with the

Dobson instrument the influence of the scattered light of the

blue sky,ot‘ clouds and of haze was studied in \Veissenau (450 m)
and on the Zugspitze (2600 in). By using a new parameter, the

colour—temperature of the scattered light, a correlation could be

found to eliminate systematical errors. By this method, finer

details of the fluctuations of the total ozone amount could he

studied in different weather situations, e.g. Folin, etc. Regarding
the typical ozone variations observed by balloon ascents, an

analysis of the fluctuations of the total ozone amount, finer

than formerly, is now possible.
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Variations de la composante horizontale en Pologne

par S. Pawlowski

Pologne

Les données analysées se rapportent aux variations de la

conlposante horizontale du Inagnétisme terrestre en Pologne
pendant la période 192871949.

L’auteur attire l’attention sur le probléme qui se pose de la

repartition variable d’isopores. Les (lonnées obtenues aux sta—

tions différentes varient entre 541% et 101 ‘fo par rapport aux

variations analogues enregistrées a Swider (100 $5).
I] serait néeessaire pour eclaircir la question de poursuivre

une nouvelle série d’examens méthodiques qui permettraient
(1e rédiger les eartes des lignes isodynamiques et (le rendre actu—

elles les données du mesurage, afin de pouvoir distinguer les
anomalies éventuelles des variations séculaires qui sont en

relation avee la structure géologique.

Variations des éléments magnétiques 2‘1 Swider

par S. Pawlowski

Pologne
Les variations des elements inagnétiques en Pologne ne se

produisent pas d’une faeon unit'orme ainsi que le revelent de
nombreuses mesures.

Un examen (les données provenant des observatoires magne—
tiques voisins de Swider et de Potsdam permettrait de s’orientel'
d’une t'agon générale sur le earactére et les tendances de ce

genre de variations.
On a diseute' les variations (les composantes verticale et hori—

zontale, ainsi que les variations de la déelinaison.
Les variations des composantes verticale et horizontale sont

plus rapides a Swider et rcprésentent en moyenne pendant la

période 1921—1942 150 % des variations que l’on observe a
Potsdam. Les variations (le la déclinaison, qui est aetuellement

oceidentale dans les deux obser 'atoires, sont plus lentes a
Swider.

La difference des phases de variations a pour eft'et (10 com—

pliquer 1e probléme de la comparaison (les variations séculaires
sur diffe'rents points, ce qui est elairement indiqué par l’orienta»
tion (les courbes, celle (la la composante verticale en particulier,
provenant des valeurs notées aux observatoires (lifférents.

Night airglow at 5577 A

by H. B. Pcttit

Geophysics Research Directorate, A F. Cambridge Research Center,
. Bedford, Mass.

The complete text has been published in the March, 1958 issue
of the Journal of Geophysical Research; a summary \vas pub«
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lished under the title “The 55773 emission of OI in the night

airglow from Sacramento Peak, New Mexico” (by E. R. Manring
and II. B. Pettit) in Ann. Geophys, 14, pp. 506*508, 1958;

(IAGA Bull. 161), pp, 322—324, 1959).

On neutron eruptions in the sun as sources of geomagnetic
disturbances and aurorae

by V. A. Petulchov

Joint Institute for Nuclear Research, USSR

The complete text has been published under the title “011 a

possible mechanism of solar non—stable processes leading to

neutron eruptions” in Ann. Geophys, 14, pp. :125fi132, 1958;

(IAGA Bull. 161), pp. 165~172, 1959).

The effect of solar flares on the geomagnetic field

by R. Pratup
Dominion Observatory, Ottawa, Ontario

The dynamo equation is solved for a conductivity produced
by solar flare ultraviolet radiations from the sun. The crochet

amplitudes in horizontal field components are then computed
and compared with observed results. It is found that fair agree—

ment exists between the theoretical and experimental values

only if the seat of the crochet current system is within a few

km. of the current system producing the quiet day solar

variation.

Propagation of induced fields through the core

by P. H. Roberts

University of Durham, King’s College, Newcastle

The complete text has been published in Ann. Géopliys., 15,

pp. 75 86, 1959; (IAGA Bull. 16a, pp. 93#104, 1959).

Transient solar phenomena as observed by solar observatories

by IV. 0, Roberts

High Altitude Observatory of the University of Colorado

The complete text has been published under the title “Tran-

sieut solar phenomena observed optically” in IAGA Bull. 16]),

pp. 1577160, 1959.

Palaeomagnetic results from five continents

by S. K. Runcorn, K. M. Crecr, E. Irving,
R. Green and A. E. M. Nairn.

The complete text has been published under the title “Palaeo-

magnetic results from different continents and their relation

to the problem of continental drift” (by K. M. Creer, E. Irving,
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A. E. M. Nairn and S. K. Runcorn) in Ann. Géophys., 14, pp.
492—501, 1958; (IAGA Bull. 16a, pp. 1—10, 1959). See also

“Preliminaiy palaeomagnctic measurements from South Ame-
rica” by K. M. Creer; Ann. Géophys., 14, pp. 3737390, 1958;
(IAGA Bull. 16a, pp. 15~32, 1959).

Theory of the secular variation

by S. K. Runcorn

Department of Physics, King’s College, Newcastle
The complete text has been published under the title “On the

theory of the geomagnetic secular variation” in Ann. Geophys.,
15, pp. 87—92, 1959; (IAGA Bull. 16a, pp. 105~110, 1959).

Discussion by Prof. Tllellier

Prof. Thellier fait observer que le Prof. Runcorn tire argu—
ment :1 la fois de la forme (le 1a eourbe (1e la variation (10 D et
I a Londres et de la derive de Ballard; or, il s’agit (le phéno—
méncs de “périodes” tres différentes.

Comme il est question (le la courbe de D et I de Bauer, i1
projette celle qu’il a tracée pour Paris en utilisant les re'snltats
archéomagnétiques. La courbe nouvelle part maintenant de
1450 et sa forme, assez differente de celle de la courbe de Bauer
jusque vcrs 1700, est certainement beaucoup plus precise.
D’autre part on a trace 6 points relativelnent tres stirs (obtenus
par mesure de D et I sur (les parois (le fours de potiers) corres—

pondant a l’époque romaine, (le 25 a 380 apres J. C. environ.
Pendant cette période la déclinaison a pen varie’ et l’inclinaison
a décrfi de 68 a 61° environ. Un fait tres Clair, a souligner, est

que le point figuratif de la eourbe de Bauer ne décrivait pas du
tout, a 1’ép0que romaine, un ovale analogue a eelui bien connu
des siécles re’cents.

Palaeomagnetic research at the State University of Utrecht

by M. G. Rulten

State University, Utrecht

The complete text has been published (by M. G. Rutten and
J. Veldkamp) in Ann. Géophys., 14, pp. 519~521, 1958; (IAGA
Bull. 16a, pp. 60‘62, 1959).

Comparaison entre les variations moyennes diurnes et annuelles du

champ magnétique terrestre, enregistrées dans les divers

observatoires ibériques

par J. Sancho (16 San Roman

Observatoirc Central Géophysique (le Toléde

Il semble admise en general l’hypothése que, dans les regions
non polaires, deux points dont la distance n’est pas supérieure
a 500 Kms., présentent approximativement les mémes variations
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temporail‘es du champ geomagnétique, excepte’ pendant les

perturbations inagnétiques importantes.
Pour voir jusqu’a quel point cette hypothese sc vérifie dans

le cas de la Peninsule Iberique, il a paru intéressant (1e com-

parer Coilnbra, San Fernando et l’Ebre avee Toléde, vu que

cette ville est distante des trois premiers lieux dc lnoins de

500 kins.

Vu que la variation séculaire est connue avec une approxi—
mation suffisantc dans ehaeun de ces points, car leur distribution

ge’ographique est tres réguli‘ere sur des surfaces dc l’ordre dc

1.000 Kinsfl, il nous restait eonnne variations principales a com~

parer, la variation diurne solaire S et la variation annuelle A.

Le present travail a 1111 earactére dc simple e“ai, car nous

nous sonnnes limités a étudier la période 1951;1953.

La coniparaison des variations S a consisté a calculer lcs

differences: Variation de l’Observatoire X inoins la Variation

de Toléde, c.a.d les différences des valeurs moyennes horaires

correspondantes. Chaque année, nous comparons quatre varia—

tions diurnes moycnnes: les trois variations saisonniéres et la

variation annuelle. Ce calcul a donné naissance a huit tables

on l’on observe que les differences maxima obtenues en de-

clinaison ont été: 1.2’ (avec l’Ebre), 2t0’ (avec S. Fernando) et

1.1’ (avcc Coimbra); en intensité horizontale: 5 v (avec Ebre),

14 y (avee S. F.) et 8 y (avec Ci); e11 intensité verticale: 8 y (avec

Ebre) et 11 v (avec Ci). San Fernando n’enregistre pas les

'ariations de ce dernier composant.
La comparaison des variations A a été realisee en réduisant

lcs valeurs absolnes nioyennes mensuelles au centre de l’année

respective pour les corriger ainsi de la variation séculaire.

Ensuite, avec ces 'aleurs réduites, on a trace dcs grapbiques dc

inaniere qu’il soit facile de comparer les variations correspon—

dantes. De leur examen, on déduit, d’une part, des parallélismes
notables, et, d’autre part. la presence de certaines differences

dont i1 serait intéressant de discnter les causes. 11 convicndrait

cependant d’étendre préalablement cette coxnparaison a une

période plus longue.

Eine Anlage zur Registrierung firtlicher geomagnetischer

Feldst‘arkedifferenzen

mm H. Schmidt

Adolf-Schmidt-Observatorium, Niemegk

Am Adolf—Schmidt—Observatorinm in Niemegk \vurde der Bau

einer Anlage znr Registrierung ortlicher Gradienten in Angriff

genommen. Das Kernstiick dieser Anlage ist ein mit Strom—

subtraktion arbeitender Differenzanzeiger. Das Princip der

Differenzbildung besteht darin, (lass an zwei kilometerweit ent-

fernten Messpunkten mit Hilfe lichtelektrisch kompensierter
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Magnetometer Strome erzeugt werden, die den Variationen der

betreffendcn Komponentc an (lcn Mcssorten proportional sind.
Die Strome \vcrden iiber Erdkabel eincr Zentralstation zu—

geffihrt und in einem telnperierten \Viderstandsnetzwerk sub—

trahiert. Die Anzeige dieses Dift'crenzstromes, der der Feld-
starkedifferenz proportional ist, geschieht mit Fallbi‘lgelschrei-
bern zur Direktsichtanzcige und 111it Galvanometern photo—
graphiscli. Es sind Vier Aussenstationen vorgesehen, so (lass

Ringdiffercuzmessungen durehgefiihrt werden konnen.

Thermonuclear explosions and the ozonosphere

by A. J. Schneiderou

Institute of Philosophical Inquiry, Polycultural University of America

ixplosions of hydrogen bomle reach beyond the maximum

density altitude of the ozonosphere, injecting dust, vapors, and

gases into it. Stratospheric currents, turbulence and (liffusion

carry and distribute these debris all over the globe, and into the

ionosphere.
Radioactive particles, molecules and atoms forced there by

the explosion emit both corpuscular and ultra—short high energy
radiation which, under certain conditions can dissociate 02, and

form 03 when a sufficient amount of dust particles, molecules
and atoms is accumulated in the ozone atmospheric layer.

The reactions may be as follows:

(1) ()2 +11» a O + 0, followed by O + 02 + In a 03 + 111(1), or

(2) O + 02 + in —> 03 + m, or (3) 02* + 02 —> 03 + 0‘”,

where m is a dust particle, a molecule or an atom capable of

absorbing the extra momentum and energy.
011 the other hand, non radio—active dissociated molecules

and ionized atoms coming from thermonuclear explosions may
affect the recombination rate of atomic oxygen, and decrease
the amount of ozone in the laye‘ according to the following
reactions:

(71) 03 + 03 —> 02* + 02* + 02* + 67.8 cal, and

(5) 03 + m ——> 02 + O + III—24.3 calm.

The excess of material particles injected into the ozonosphere
can serve as multiple absorbers and re-emitters of energy,

acting so until the energy level suitable to participate in O, 02,
03, in reactions is reached.

Although thermal dissociation of ozone occurs infrequently
under reaction (4), and the yield of reaction (5) is small under

normal conditions, these processes may contribute considerably
to the disturbance in the photo-chemical balance of ozone forma—

tion when suitable conditions induced by thermonuclear, or

plain nuclear, fission explosions are present.



388 PART V. — COMMUNICATIONS

In the light of an unquestionable correlation that exists be-

tween weather and the ozone contents, it seems reasonable to

expect formations of “ozone clouds” at the locations of sporadic
thermonuclear explosions. An increase in the number and fre—

quency of such disturbances may cause an “ozonic overcast” ot'

the sky, and the subsequent local and general climate changes.
To what extent such changes can be induced by man seems

to me a task for physical chemists and meteorologists to deter—

mine.

Bibliography:

(1) Mitra, S. K., The Upper Atmosphere, Calcutta, 1952, p. 135.

(2) Prokof’eva, I. A, Atmospheric Ozone, Moscow, 1951, p. 191.

(3) Prokof’eva, I. A., Atmospheric Ozone, Moscow, 1951, p. 192.

(4) Cohlentz, \V., and Stair, R., Jonrn. Research Nat. Bureau of Stand,
22, 537, 1939.

(5) Gem, F. W. 1)., Helv. Phys. Acta, 5, 336, 1932.

The ionosphere

by J. Carl Seddon

U.S. Naval Research Laboratory, Washington, D.C.

The complete text has been published under the title “on10-

spheric electron densities and differential absorption” (by .l.

Carl Seddon and John E. Jackson) in Ann. Géophys., 14, pp.

456—463, 1958; (IAGA B1111. 16b, pp. 91—98, 1959).

Elementary processes in the upper atmosphere

and their activity in emissions

by I. S. Shlclouslry
Institute for Atmospheric Physics, Academy of Sciences

of the USSR, Moscow

The complete text has been published under the title “Elemen—

tary processes in the upper atmosphere and their manifestation
in emissions” in Ann. Geophys, 14, pp. 411—424, 1958; (IAGA
Bull. 161), pp. 333—343, 1959).

Magnetic storms

by S. F. Singer
Physics Department, University of Maryland

To explain the sudden commencement (SC) of magnetic
storms, the reverse sudden commencement (SC*), and pre—SC
disturbances, we invoke the following model: The solar eruption
produces a shock wave which arrives at the Earth 22—3-1 hours

later. High—velocity particles having a smaller interaction pre»
cede the shock wave and cause the prc—SC bay—like disturbances
at high latitudes. The shock wave itself is retarded by the body
forces produced by the geomagnetic field, but speeds up as it
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enters the auroral zones. In pushing out lines of force, it creates
the polar SC* events. Charge separation in the shock wave pro—
duces the driving force for the SC currents, which flow in the

atmosphere (in accordance with Vestine’s analysis).
The storm decrease is produced by the high—velocity particles

following the shock wave (up to nine hours later) which enter
because of field perturbations into the normally inaccessible
Stormer regions around the dipole. Here they are trapped and
will drift, producing the ring current which gives rise to the
storm decrease. Particles with a small pitch angle, however, can

reach the Earth’s atmosphere and contribute to aurora, the air-

glow, and ionospheric ionization. These particles are replenished
by perturbations produced by solar influences having a 27-day
recurrence. Many other particles are absorbed or scattered out

of the trapping regions so that their number diminishes rapidly
in a day or so, as does the magnetic—storm decrease.

The model thus attempts to explain for the first time the cause

of the SC", the atmospheric nature of SC, the delay between SC
and the main phase, and the formation and decay of the ring
current. A by—product is auroral»particle acceleration by a Fermi
and betatron mechanism.

New experimental tests are suggested by the model: (a)
Acoustic observations with balloons to look for the shock wave

penetrating into the atmosphere in the auroral zones. (1)) Obser—
vations with rockets or satellites to establish the location of the
SC and main-phase currents. (c) Measurements of the nature
and energy of the auroral particles.

See also “Geophysical effects of solar corpuscular radiation”,
Ann. Ge’ophys., 14, pp. 433—437, 1958; (IAGA Bull. 16]), pp.
173~177, 1959).

Sur l’intervalle de temps entre I’activité solaire

et les perturbations géomagnétiques

par 0. N. Sipahioglu
Observatoire (le Kandilli — Istanbul

L’hypothese suivant laquelle les perturbations geomagne-
tiques seraient dues a des emissions solaires a servi de base a
d’assez nombreux travaux relatifs au temps de parcours des
faisceaux corpusculaires entre le Soleil et la Torre. Les con-

clusions apparaissant tres dispersées nous avons discuté presque
tous ces travaux et recherche si les données plus nombreuses que
l’on possede actuellement permettraient d’aboutir a un résultat

plus net.

Les documents que nous avons choisis apres un controle minu—

tieux, sont les SFE certains, les SSC et SI publiés depuis 1949

jusqu’a nos jours dans les Bulletins de l’IATME et de l’IAGA;



390 PART V. 1 COMMUNICATIONS

et, en outre, quelques SFE “remarquables” enregistrés {a \Vitte~

\‘een entre 1939—1949.

II ressort de notre examen qu’il importe de distinguer clans

l’association d’une perturbation géomaguétique '21 1111 SFE qui
la precede, le cas ou elle se manifeste par un orage, et celui

on elle Se manifeste par une impulsion isolee (SI). Dans le pre—

mier cas, notre travail semble montrer que la correlation érup—
tion-orage, meme :1 début brusque, est tres floue. Dans le second

cas, nous pensons avoir apporté un élément nouvau en mont ‘ant

que l’intervalle do temps entre le SFE et le SI qui le suit peut
étre dét'ini avec une préeision beaucoup plus grande; un maxi-

mum net se présentant entre 25 et 30 heures aprés le SFE. De

plus, l’intervalle minimum parait desccndre jusqu’a 12,5 heures

au lieu de 17,5 heuresl

La plus ancienne determination de la déclinaison

magnétique faite par les Turcs

par 0. N. Sipahioglu

Observatoirc de Kundilli i Istanbul

Dans une longue notice supplémentaire inelue par Ibrahim

Mitteferrilra dans le célébre traité turc de géographie Cihanniima

dont le manuserit (late the 1648 et l’édition de 1727, il est dit que

“en l’an 1140 de l’Hédjir, e’est—a—dire, en 1727 de l’Ere ehrétienne,
a Istanbul, on a fait par un groupe de savants tures, une deter—

mination de la déelinaison magnétique $1 l’aide d’une houssole a

longue aiguille construite a Istanbul, et Fan 21 trouvé une de-

clinaison de 11,5 degrés vers l’Ouest.”

Quoique le relateur donne assez de détails qui rassurent la

validité de l’expérience, nous avons recherché si eette valeur

(16 la (léelinaison e'tait en accord avee eelles ohtenues par les

Européens a Istanbul entre les dates 1600 et 1858, et conclu

que la concordance est bien satisfaisante.

De l’autre cété un essai liistorique que nous avons publié
tout récemment e11 turc met on evidence les points suivants:

(1) Dans la premiere inoitié du XVIe siecle le eompas et la

boussole flottante étaient répandus en Turquie.
(2) Les navigateurs tures utilisaient dés 1554 une déclinaison

de 7 (legrés vers l’Est; mais, ignorant la variation de cot élément

et dans 1e temps et d’un lieu a l’autre, ils avaient emprunté
eette valeur aux sources portugaise et franeaisel

(3) En 1731, l’auteur de la susdite notice a publié un livre

inde’pendant sur le magnétisme terrestre on il parle la premiere
fois en Turquie (le l’inelinaison magnétique; et fait un résumé

assez eomplet (les eonnaissances géomagnétiques jusqu’alors on

Europe.
(4) Les Arabes ne connaissaient pas, parait—il, la boussole

avant les Européens.
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Some problems in antarctic geomagnetism

by L. Slaucitajs
Obscrvatorio Astronémico, La Plata

\Vith the increasing activity in direct magnetic measurement

arrangements for Antarctica we will probably have a better

opportunity to draw more exact magnetic maps. It seems that
the interpolated or extrapolated values used until now for large
areas, can differ in intensity from the measured data by many
hundreds, even a thousand gammas, not speaking especially
of anomalies only. Every possible survey extension in Antarctica
is very desirable.

Otherwise in Antarctica or in its environs we observe the
intensive foci of secular variation: in H a very deep focus in
the South Atlantic, and in Z two, also deep, foei — one in W
Antarctica, the other near \Vilkes Land. Special attention must
be paid also to the reoceupation of repeat stations in Antarctica.

Experimental photodetachment cross section and

ionospheric detachment rate for 02“

by S. J. Smith, D. S. Burch and L. M. Branscomb

National Bureau of Standards, Washington, D.C.

The complete text has been published in Ann. Ge'ophys., 14,
pp. 225 231, 1958; (IAGA Bull. 16]), pp. 365—371, 1959).

Protons outside the earth’s atmosphere

by 0. Storey
Defence Research Telecommunications Establishment,

Defence Research Board, Ottawa, Ontario

The complete text has been published in Ann. Géophys., 14,
pp. 1441;153, 1958; (IAGA Bull. 16b, pp. 129—138, 1959).

Researches on the intensity of the earth’s magnetic field in the past

by E. Thellier and 0. Thellier

Institut de Physique du Globe, Paris

1. Previous attempts:
Koenigsberger’s ratio QM.
Redeposition of varves.

Coercive force.

Thermoremanent remagnetisation.
2. The direct thermoremanent method:

Principle and its utilisation and verification in 1936.
Successive attempts to elimate the causes of errors, parti-

cularly those due to the spontaneous evolution of mine—
rals in the course of time and those due to reheating.

An example of the application of the complete method.
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3. Results obtained for the historic period by the study of baked

cla 's:3
Results already published for France during the 15th cen—

tury and the Roman period.
Unpublished results. France, several series of bricks of

the 15th and 18th centuries; Switzerland, tiles of about

70 AD. from Augst and 175 AD. from Vindonissa;

Carthage, walls of a forge of 146 B.C. and pottery kilns

of the 8th and 2nd centuries B.C.

4. Trials for more remote periods:
On baked clays, quaternary metamorphic clays.
On volcanic rocks, account of preliminary trials, syste—

matic trials, difficulties.

Night airglow from rockets

by R. Touscy

U.S. Naval Research Laboratory, Washington, D.C.

The complete text has been published under the title “Rocket

measurements of the night airglow” in Ann. Geophys, 14, pp.

186#195, 1958; (IAGA Bull. 16]), pp. 3007309, 1959).

Atmospheric composition

by J. “7. Townsend, Jr. and E. B. Meadows

US. Naval Research Laboratory, Washington, D.C.

The complete text has been published under the title “Diffu—

sive separation in the winter night time arctic upper atmosphere
112 to 150 km” (by E. B. Meadows and J. \V. Townsend, Jr.)
in Ann. Géophys., 14, pp. 80 93, 1958; (IAGA Bullr 16b, pp.

23—36, 1959). See also “Density of the winter night time arctic

upper atmosphere 110 to 170 km” (by J. \V. Townsend, Jr. and

E. B. Meadows) in Ann. Geophys, 14, pp. 117~130, 1958; (IAGA
Bull. 16b, pp. 60‘73, 1959).

Short period pulsations of the earth’s electromagnetic field

by V. A. TroitsImya

USSR

1. The problem. Possibilities revealed by simultaneous studies

of earth-current and magnetic records for the investigations of

short—period pulsations.
2. Experimental materials that have been used in the investiga—

tions carried out. (Records on a quick—run time scale with 90 mm

per hour and 1 mm per sec, simultaneous records on these two
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time scales, records of several stations located in different geo—
graphical points, ranging from 34° E to 1420 E and from 39° N
to 73,20 N.)

3. Schelnes of earth-current installations a standard scheme
of a twenty—four hour record with a ballast resistance and that
taken by a seismic recorder with a screw drift. A capacity
switched in series with the receiving lines cuts down all the
slow changes of the field (time scale 1 mm per sec).

4. Basic principles of the proposed classification for short—
period pulsations of the Earth’s electromagnetic field. The neces-

sity of revealing a general physical criterion to be used in

classifying the observed pulsations.
The general criterion of the proposed classification is found

by the type of oscillation regimen, i. c. by the type of excitation.
5. Results of analysing short—period pulsations of the train

type: daily curves of this type of oscillations; laws of excitation
on the Earth’s surface (simultaneity of excitation); periods and

amplitudes of steady oscillations, their subdivision.
(3. Results af analysing pulsations of continuous type: daily

variation, laws of excitation on the Earth’s surface, periods and

amplitudes of continuous pulsations, their subdivision.
7. Requirements for the magnetic equipment registering the

oscillations and prospects opened up by such co—ordinated mea—

surements of the Earth’s electromagnetic field.
8. Short—period oscillations of a beating type, with periods

from 0.3 to 2 sec. Examples of the oscillations, laws of their
excitation in space and time.

9. A genetic relation of steady and train oscillations, and other
concrete forms of disturbances in the Earth’s electromagnetic
field. The connection of train—type oscillations, bays and specific
irregular pulsations with average periods of about 2.5 sec. The

probable connection between steady oscillations and specific
polar disturbances.

10. Conclusions based on comparing the laws of excitation of
the two main types of short—period oscillations of the Earth’s

electromagnetic field and the relative position of the Earth and
the Sun in the hours most favourable for exciting these oscilla—
tions.

Hydrogen emission in the auroral spectrum

by A. E. Vellcr

Institute of Terrestrial Magnetism (USSR), Murmansk Department

The complete text has been published under the title “Hy—
drogen emission at the final stage of the aurora” in Ann. Géo-
phys., 1—1, pp. 323 323, 1958; (IAGA Bull. 16]), pp. 219721,
1959).
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Erdmagnetische Erforschung von Zonen erhohter elektrischer

Leitfahigkeit im Untergrund (Tiefentellurik)

11011 H. lViesc

Adolf-Schmidt—Ol)sm‘vatorium, Niemegk

Bei einer lleterogenen elektrischen Leiti'ahigkeitsstruktur der

tiefcn Erdkruste zeigen sich markante Unterschiede der schnel-

len erdmagnctischen Variationcn (Bays, ssc, sfc, Pulsationen)
an teilweisc dicht benachbarten Obscrvatorien. Besonders in

Japan and Europa sind diese Erscheinungen beobachtet worden.

Der Verfasser konnte den Verlauf einer Zone anormaler elck—

trischer Leitt'ahigkeit fast (lurch ganz Europa nachweisen. Je

kurzperiodischer die Variationen sind, desto obert'léichcnnaher

fliessen die Hauptin(luktionsstréme. Auch ihr Schwei‘punkt kann

sich bci verschieden schnellen Variationen verschieben. So Iiegt
cine Station im norddeutschen Flachland bei Pulsationen siidlich

des Schwcrpunktes des Induktionsstromcs, bei Baystorungen
aber etwas nordlich.

Genaue Vermessungen \vahrend des Internationalen Geophy—
sikalischen Jahres, ausgeftihrt mit Feldregistrierstationen des

Observatoriums Nieniegk, sollen den Verlauf und die Tiet'e der

Leitfahigkeitszone in Osteuropa t'estlegcn.

Simultaneous measurements of the positive and negative

light ion conductivities to 20 kilometers

by R. H. lVoessner, 1V. E. Cobb and Ross Gumi

U.S. Weather Bureau, \Vashington, D.C.

Continuous simultaneous measurements of the positive and

negative light ion conductivities have been made to more than

20 kilometers altitude. A balloon carries aloft two nearly iden-

tical self—ventilated Gerdicn tubes connected to utilize a new

relaxation circuit which modulates a standard radiosonde trans-

mitter. The operating signals for the positive and negative units

are arranged to provide different characteristic pulses. Critical

tests showed that saturation effects in the measurement have

been eliminated. A number of successful flights up to 20 kilo-

meters have provided more than a thousand simultaneous

measurements. It is found that the negative conductivity nor-

mally exceeds the positive conductivity at all levels between 5

and 18 kilometers. The level of equal conductivities depends on

the cleanliness of the lower layers and commonly varies from

3 to 7 kilometers. Below this level the positive conductivity was

in excess. An improved expression for the dependence of con—

ductivity upon altitude has been worked out.
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Splashing of rain and atmospheric electricity
observations in disturbed weather

by T. lV. lVormeIl

Cavendish Laboratory, Cambridge
Some recent investigations at Cambridge (England) by Adkins

and by Hon were briefly described and their implications dis-
cussed.

\Vhen rain splashes ions are released and a space charge is
built up near the ground, a considerable part of the charge being
carried on ions of low mobility. In strong fields the effect is

greatly intensified and the sign of the charge is then controlled

by that of the field.
In moderate rain, under conditions when all electrical effects

are weak, turbulent diffusion of the space charge causes a verti—
cal convection current which may be of opposite Sign to the
conduction current. This effect must be allowed for before secure

inferences concerning the cloud electrification process can be
made from observations of the total current into the ground and
the field.

In rain with strong electric fields the large space charge which
is produced causes a rapid increase of the field with height in
the first few metres. Serious errors will be made if it is assumed,
as has sometimes been done implicitly in calibrating apparatus,
that, under such conditions, the field at the ground is not signi—
ficantly different from the mean field over the first ten or twenty
metres

Rapid registration of small magnetic variations

at subaudio frequences

by Sir Charles lVriint
Pacific Naval Laboratory of Defence Research Board,

Victoria, British Columbia

This is a short report of preliminary results of work designed
to cover the frequency range from 1/15 cps. to 30 cps.

This work is supported by the Defence Research Board of
Canada and by the Pacific Naval Laboratory under Dr. Ferd,
its superintendent. It may be regarded as an extension of the
work of this laboratory in the range from 5 secs. to 5 minutes
which has been in progress under Dr. Duffus for some time.
The statistical results of this work will be published shortly.

In the higher frequency range mentioned above, the work is
still held up by lack of equipment ordered many months ago,
which may be due partly to demands by IGY activities on the
firm supplying the magnetic tape recorder.

Sufficient has been done, however, to decide the form of the
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equipment for recording the geomagnetic variations in this fre—

quency range. This will comprise a 400 cycle chapper pre—

amplifier recording BX, oY and 52 on three channels of the tape—

reeordcr (F.M.) at a speed of a few millimetres a minute. Earth

currents will also be recorded simultaneously on other channels.

According to present plans the tapes will be analysed by play—
back at much higher speeds into a battery of filter units.

At the moment, owing to lack of equipment, only BZ is being
recorded at slow speed and only when we receive word at

Victoria from IGY sources of “special world intervals” and

“Alerts”. The records of 62 are taken from a large horizontal

coil of 20 ft. diameter. Simultaneously, when these warnings are

received, the variations in the lower frequency ranges will proba—

bly be recorded, as at present, on paper running at about 2 ems.

a minute.

In this equipment, a chapper amplifier is used and the output

integrated so as to enable variations to be recorded in the

range of 5 secs. to 5 lnins. Values of 6X and BY will be taken from

2 pairs of mumetal cored coils with axes lying N-S and E—\V,

geographical. \Vben the magnetic tape recorder comes, this will

not be necessary.

Records will be shown to exhibit the onset of a “sudden c0111—

mencement” and the way in which the normal 15 second day—
time variations are greatly enhanced during the subsequent
disturbance. Sometimes the approach of a “sudden commence-

ment” is anticipated 0n the record by a certain premonitory
uneasiness.

Future plans look towards the use of a second equipment so

that one may compare the results at more than a single station.
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Part VI

Resolutions and Committees

Resolutions of the Association

The resolutions have previously been published in the

“Comptes Rendus de la XIe Assemblée Générale dc l’UGGI”,
Paris 1958, and are given here in the standard form of the Union

publication. The French text of the resolutions is to be found
011 pp. 401—105. The resolutions 1 and 2, given here in the
form in which they were passed by the Association, were later

adopted by the General Assembly of the Union as Union resolu-
tions (see “Comptes Rendus de la XIc Assemblée Générale de

l’UGGI”, pp. 182—183, Resolutions 15 and 16).

RESOLUTION NO. 1

The International Association of Geomagnetism and Aeronomy
Considering that in some countries the use of direct current

for railways makes it impossible to observe in those countries
the natural geomagnetic time-variations which provide valuable
information on geophysical features of practical importance as

well as on cosmic influences affecting the Earth.
Recommends the use of alternating current electric power.

RESOLUTION NO. 2

The International Association of Gcomagnelism and Agronomy
Considering that the need for \Vorld magnetic surveys stems

from two principal sources, as follows

1. The requirement for data for theoretical studies of the
source and origin of the earth’s magnetic field and of the
secular changes occurring therein,

2. The preparation of more accurate world magnetic charts
as a primary source of information for nautical and

aeronautical navigation.
Recommends that

the principal maritime and aeronautical nations should share
the task of a world magnetic survey by sea and air;



398 PART VI. — RESOLUTIONS AND COMMITTEES

all countries which can do so plan and execute individual

magnetic surveys of a type which will contribute to a unified

world survey as prepared by the Association of Geomagnetism
and Aeronomy;

all countries give consideration to the establishment of air-

borne magnetic surveys to provide data on all elements of the

geomagnetic field, and that such surveys be extended to all

feasible areas whether adjacent to or remote from the ope 'ating

countries, in order to establish world-wide continuity;
the USSR, now operating a non—magnetic survey ship, should

give primary attention to areas of (a) Indian Ocean, (1)) South

Atlantic Ocean, and (c) South Pacific Ocean, which will be

difficult to cover by airborne survey equipment;
all other countries which can do so, give consideration to

arrangements for making magnetic measurements at sea;

the USA and Canada, now possessing instrumental equipment
suitable for airborne all—component magnetic surveys give im—

mediate consideration to assigning equipment for world surveys;

the United Kingdom and the USA, who have published mag-

netic charts of the world, to designate areas having the greatest
need of prompt coverage for the guidance of all who may be in

a position to conduct survey operations;
all countries participating in the world magnetic survey ex—

change and publish promptly the data derived from their opera-

tions.
RESOLUTION NO. 3

The Intermtlionnl i-lssociution of Geomagnetism and Aeronomy

Considering the value of the magnetic observations which were

furnished prior to 1943 by the Dehra Dun observatory.

Urges that every possible effort be made to reactivate the

observatory, particularly because of its important location in

the world distribution of magnetic observatories.

RESOLUTION NO. 4

The International Association of Gconmgnetism and Agronomy

Endorses the actions of its Committee on Magnetic Activity

regarding:
(a) The provision of the proposed quarter-hourly Q indices

to be derived by observatories of geomagnetic latitude greater
than 58° north and south during the International Geophysical
Year. and by some other observatories for certain selected times.

(b) The derivation of a continuous measure of the intensity
of the equatorial ring current from horizontal-intensity observa—

tions at tropical observatories.

RESOLUTION NO. 5

The International Association of Geomagnetism and Agronomy

Expresses its appreciation to the Institute of Terrestrial Mag-
netism, Ionosphere and Radio-wave Propagation at Moscow for
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furnishing to the De Bilt center the K—indices from nineteen
observatories for the year 1955.

[impresses the wish, in view of the great scientific value and

international interest of the magnetic K—indices, that the K-

indiees from USSR observatories for the previous years be made

available for publication in the Association’s Bulletin No. 12.

RESOLUTION N0. 6

The International Association of Geomagnetism and Aeronomy
Notes with interest the work on diurnal variation of magnetic

activity done by the Arctic Institute at Leningrad, and

Suggests that observatories in a position to do so provide tables
of hourly ranges of horizontal intensity to assist such studies.

RESOLUTION NO. 7

The International Association of Geomagnetism and Aeronomy
Notes with great satisfaction that the USSR has built and is

operating a nonanagnetic survey ship, the “Zarya”, and

Recommends that the USSR continue the work of the “Zarya”
after the period of the International Geophysical Year, making
it, if possible, a permanent part of the scientific survey work in

the future.

RESOLUTION NO. 8

The International Association of Geomagnetism and Aeronomy
Considering the importance of a better knowledge of the

magnetic secular variation in the region of pronounced foci in

the South Atlantic between the coasts of South Africa and South

America, and in view of the favourable position of Tristan da
Cunha for an investigation of this phenomenon.

Recommends the establishment at an early date of a good
magnetic repeat station 011 that Island.

RESOLUTION NO. 9

The International Association of Geomagnetism and Agronomy
Endorses the resolutions proposed by the Committee No. 10 at

its Copenhagen meeting concerning the classification of rapid
variations and the style of the reports requested from magnetic
observatories.*)

RESOLUTION NO. 10

The International Association of Geomagnetism and Aeronomy
Recognizes the efforts expended by Brazil in the establishment

of the magnetic observatory at Tatuoca, and

Urges that every possible effort be made to put this observa-

tory on a routine operating basis at an early (late.

*) See pp. 3437347.
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RESOLUTION NO. 11

The International Association of Geomagnetism and Aeronomy

Recognizes the efforts expended by Colombia in the establish—

ment of the magnetic observatory at Fuquene, and

Urges that every possible effort be made to put this observa—

tory on a routine operating basis at an early date.

RESOLUTION NO. 12

The International Association of Geomagnetism and Agronomy
Recognizes the efforts expended by Spain in the establishment

of the magnetic observatory at Moka (Fernando Poo), and

Urges that every possible effort be made to put this observa—

tory on a routine operating basis at an early (late.

RESOLUTION NO. 13

The International Association of Geomagnetism and Aeronomy
Recognizes the efforts expended by Spain in the establishment

of the magnetic observatory at Santa Cruz de Tenerife, and

Urges that every possible effort be made to put this observa-

tory on a routine operating basis at an early date.

RESOLUTION NO. 14

The International Association of Geomagnetism and Aeronomy
Recognizes the efforts expended by Roumania in the establish-

ment of the magnetic observatory at Surlari, and

Urges that every possible effort be made to put this observa—

tory on a routine operating basis at an early date.

RESOLUTION NO. 15

The International Association of Geomagnetism and Aeronomy
Erprcsses the hope that work on the analysis of the Abinger

magnetic data at present held in abeyance, will be continued

at the earliest opportunity.

RESOLUTION NO. 16

The International Association of Geomagnetism and Aeronomy
Endorses the recommendations proposed by its Committee No.

2 and its I.G.Y. Committee on Aurora at the Toronto meeting
concerning the operation of \Vorld Data Centers for aurora and

the presentation of data for 1)ublicati0n.*)

RESOLUTION NO. 17

The Joint Committee on Atmospheric Electricity, International

Association of Geomagnetism and Aeronomy and International

Association of Meteorology
Recognizes the action taken by CSAGI in September 1956 at

“‘l See pp. 293~29L
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Barcelona concerning at1nospherie—electric measurements and

research during the International Geophysical Year:

“That systematic synoptic measurements of electric field, of

conductivity and, to the extent possible, of vertical current in

the atmosphere be undertaken during the International Geo—

physical Year at continental and marine stations with the parti—
cular suggestion that the North Atlantic stationary weather ships
be equipped in a manner such as to permit the accomplishment
of the measurements.”

“That world charts of tlmnderstornis giving the distribution of

tlnuiderstorln centers and the interdiurnal and seasonal varia—
tions of their activity be prepared with the aid of all the tech-

nical means existing at the present time.”

“The working group on Geomagnetism feels that the co-

ordination center for atlnospheric—eleetric measurements should
be entrusted to the Joint Committee on Atmospheric Electricity
of the IUGG.”

Accepts the responsibility of establishing the co-ordination
center referred to in the last recommendation.

Requests that provision be made by the two International
Associations of Meteorology and of Geomagnetism and Aero—

nomy for limited financial support of the center.

Resolutions dc I’Assm-iution

Les resolutions ont etc publiées déja dans les “Comptes Ren—

dus de la XIe Asseniblee Generale Lle l’UGGI”, Paris 1958, et

elle sont donnees ici dans la redaction standard de la publication
de l’Union. Le texte anglais (les résolutions se trouve aux pp.
397—401. Les resolutions 1 et 2, données ici telles qu’elles out

etc adoptées par l’Association, ont été soumises plus tard 2:1
I’Assemblée Générale de l’Union qui les a adopte’es connne

resolutions de l’L‘nion (voir “Comptes Rendus de la Xle As—

semblée Generale de I’UGGI”, pp. 1687169, Resolutions 15 et16).

RESOLUTION NO. 1

L’As. cialion Internationale (1e Gc’omagnétisme et (I’Ac'ronomie
Conside’rant que l’utilisation dans certains pays du courant

continu pour la traction ferroviaire a pour consequence regret—
table des perturbations magnétiques qui reudent impossible l’ob-
servation des variations du champ magnétique terrestre dont la
connaissance est fondamentale tant pour certaines applications
pratiques que pour l’étude (les influences cosmiques sur la Terre.

Recommande instamment l’usage de eourant alternatif.

RESOLUTION NO. 2

L’Axsociation Internationale de Géomagne’tisme et d’Ae’ronomie
Conside’runt que les réseaux magne’tiques mondiaux sont né—

cessaires:
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1. pour fournir des données aux études théoriqnes sur les

causes du champ magnétique terrestre et de sa variation

au cours des siécies,
2. pour préparer des caries magnétiques mondiales précises

a l’usage de la navigation maritime et aérienne.

Recommande

que les Nations intéressées prennent 1a charge d’un réseau

inondial maritime et aérien et en eonséquence:
que toutes les Nations qui en auraient la possibilité prévoicnt

et exécutent des réseaux régionaux tels qu’ils puissent s’inte’grer
dans un réseau mondial holnogéne préparé par 1’Association de

Géomagnétisme et d’Aéronomie;

que toutes les Nations envisagcnt l’établissenient de re'scaux

niagnétiques aériens fournissant une Incsure do tous les elements

du champ terrestre, en étendant ces réseaux a toutes les régions
possibles, qu’elles soient proehes 011 lointaines, do fagon a obtenir

une continuité mondiale;

que I’URSS qui opére maintenant avec 1m navire non magné—
tique porte son attention sur les regions suivantes: Oeéan Indien,
Sud de 1’Océan Atlantique et Sud de 1’Océan Pacifique, q11’il est

difficile de couvrir par des réseaux aériens;

que toutes les autres Nations qui en auraient la possibilité
envisagent (les arrangements qui leur perinettraient de faire (les

inesures magnetiques sur iner;

que les Etats—Unis et 16 Canada qui possédent maintenant 1111

éqnipement permettant 1a mesure par air de tous les élénients

du champ terrestre, envisagent imlnediateinent une utilisation

:1 plein-temps de cet équipement, au profit du réseau mondial;

que la Grande—Bretagne et les Etats—Unis qui ont publié des

cartes magnetiques mondiales indiquent les régions les plus
déshéritées e11 mesures lnagnétiques, de fagon a orienter eeux

qui sont en mesure d’exe’cuter (les operations do réseau;

que toutes les Nations participant au réseau mondial échan-

gent et publient rapidement les résultats dc leurs mesures.

RESOLUTION NO. 3

L’Association Internationale zle Géoznagnétisme et (l’Ae’ronomie

Consitlc’l'ant la \‘aIeur des observations magnétiques q11’avait
fournies l’observatoire de Delira Dun jusqu’en 1943.

Recommande instamment que tous les efforts possibles soient

tentés pour remettre en activité eet ohservatoire dont la position
est particuliércment importante (tans Ie reseau inondial des 0b-

servatoires.

RESOLUTION NO. 4

L’Association Internationale (Ie Géomagnétisme et (l’Aéronomie

Appl‘ozwe Faction de son Comité sur I’Activité Magnétique en

cc (1111 concerne:

a) l’envoi dcs valeurs de 1’indiee quart-horaire Q d’activite’,
qui doit étre établi pendant 1a durée de I’Année Geophy—
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sique Internationale, dans les observatoires de latitude

géomagnétique supérieure a 58", ct (lurant certaines pé-
riodes choisies (lans Ll’autl‘es observatoires;

b) l’élalioration d’une inesnre continue (le l’intensite’ du
courant annulaire équatorial a partir des valeurs de H

Observées (lans les stations tropicales.

RESOLUTION NO. 5

L’Association Internationale dc Géomagnétisme et (I’Aéronomie

Exprz'me sa reconnaissance a l’Institut de Magnétisme terrestre,
Ionosphere et Propagation des ondes radio dc Moscou pour avoir

foul'ni au centre (10 De Bilt les indices magnétiques de 19 oh—

servatoires pour l’année 1955.

Emprime le voeu, étant donnés la grande valeur scientifiqne
et l’intérét international de ces indices, que les indices K des
observatoires soviétiques, pour les années antérieures, soient
fournis pour étre publiés dans son Bulletin No. 12.

RESOLUTION NO. 6

L’Association Internationale de Géomagne’tisme et (I’Ae'ronomie
Considére avec intérét l’étude sur les variations diurnes de

l’activité magnétiquc effectuée par l’lnstitut Arctique (le Lénin-

grad.
Suggére aux observatoires qui en ont la possibilité d’étahlir

(les tables d’amplitude horaire dc H pour contribuer a de telles

étndes.

RESOLUTION NO. 7

L’Association Internationale de Ge’omagnétisme et d'Ae'ronomie

Apprend avec grand intérét que l’URSS a construit un navire

amagnétique, 1e “Zarya”, engage maintenant dans des mesures

de re'seau.

Recommande que l’URSS le maintienne en activité au-dela de
la période (le l’Année Géophysiqne Internationale, afin qu’il c011-

tinue son action dans 1’établissement du réseau magnétique
mondial.

RESOLUTION NO. 8

U; ssociution Internationale (le Géomagnétisme et d'Aéronomie
Conside’rant l’intérét qu’il y aurait a améliorer la connaissance

(le la variation séculaire du champ Inagnétique terrestre dans
la région a forte vitesse de variation, située dans l’Atlantique
Sud entre les Cotes dc I’Afrique du Sud et de l’Amérique du Sud
et étant donnée la position favorable 51 cc point do vue dc Tristan
(la Cunha.

Recommande l’établissemcnt rapide d'nne bonne station de

re’pétition sur cette ile.
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RESOLUTION NO. 9

L‘Axsociation Internationale (le Ge’omagnétisme et (I’Aéronomie

Adopte les resolutions proposées par le Comité N0. 10 lors de

sa reunion dc Copenhague concernnnt la classification (les varia—

tions rapiLles et les reconiinandations qui en (lécoulent pour les

observatoires.*)
RESOLUTION x0. 10

L’Association Internationale de Ge'omagne’tisme et (Z’Ae'ronomie

Reconnaissant les efforts fails pal‘ le Bresil pour établir 1111

observatoire magne’tique £1 Tatuoca.

Dcmande instamment ([11’011 s’efl'oree (lc liicttre cet observa-

toire en service régulier (les que possible.

RESOLUTION NO. 11

L’Association Internationale (le Ge’omagne’tisme et d'Ae'ronomie

Reconnaismnt les efforts faits par la Colombie pour établir 1111

observatoire magnétique £1 Fuquene.
Demande instummcnt ([11’011 s’efl'orce (le 111ettre cet observa-

toire en service régulicr (les que possible.

RESOLUTION NO. 12

L’Association Internationale (1e Ge’omagne’tisme et (Z'Ae'ronomic

Reconnaissant lcs efforts fails par l’lispagne pour emblir 1111

observatoire magnétique a Moka (Fernando Poo).
Demamle instamment ([11’011 s’eft'orce (le mettre cet observa—

toire on service régulier dés que possible.

RESOLUTION NO. 13

L’Association Internationale zle Ge’omagne’tisme et (l'Ae'ronomie

Reeonnaissant les efforts faits par l’Espugue pour etablir 1111

observatoire magnétique {‘1 Santa Cruz de Tenerite.

Demande ilistummeiit qu’on s’efforce (le mettre eet observa—

toirc e11 service régulier (lbs que possible.

RESOLUTION NO. 14

L’Association Internationale dc Ge’omagnc’tisme et (l’Ae'ronomie

Reeonnaissant les efforts faits par 121 Roumanie pour établir

1111 observatoire magnetique £1 Surlari.

Demanrlc i11sta111111ei1t qu’on s’efl‘orce dc mettre cet observa—

toire on service régulier des que possible.

RESOLUTION NO. 15

L" vvociation Internationale de Gdamagne’tisme et d’Ae’ronomie

lza'prime le voeu (1110 lo travail d’unalyse dos dounées magne—
tiques 11c l’observatoire d’Abiuger, maintenant arrété, soit repris
(lies que possible.

77‘) Voir pp. 3387343.
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RESOLUTION NO. 16

L’Association Internationale (le Ge’omagne’tisme et d’Ae’ronomie

Adopte les recommandations faites par son Comité N0. 2 et son

Conu'té pour l’Anne’e Geophysique Internationale sur les Aurores
£1 l’Asseinl)lée de Toronto, relatives aux centres mondiaux de

rassemlflement des documents auroraux et a la presentation des

re’sultats en vue de leur publication.*)

RESOLUTION NO. 17

Le Comité Mimte d’Electricité Atmospllérique, Association Inter-

nationale (1e Ge’omagnétisme et d’Ac’ronomie et Association

Internationale tle Me'te’orologie
Prcnd acte des resolutions prises par le CSAGI en Septembre

1956 a Barcelone au sujet des mesures et (les recherches en élec—
tricité atmosphérique pendant l’Année Géophysique Inter-

nationale:

“Que des Inesures synoptiques systématiqucs du champ e'lec—

triquc, de la conductibilité de Pair et autant que possible du

courant vertical (lans l’atmosphére soient entreprises pendant
l’Année Géophysique Internationale en des stations continentales
et maritimes et suggere en particulier que des navires météorolo-

giques stationnaircs de I’Atlantique Nord soient équipés de
maniere a leur permettre d’effectuer ces mesures.”

“Que des cartes mondiales d’orages donnant 1a repartition
des l'oyers orageux et les variations interdiurnes et saisonnieres
de leur activité soicnt préparées a l’aide de tous les moyens

techniques existants i1 ce jour.”
"Le groupe de travail de Géomagnétisme estime que Ie centre

de coordination pour (les mesures d’électricité atmosphérique
doit étre confié au Comité Mixte d’Electricité Atmosphériqne de
l’UGGI.”

Accepte 1a responsabilité de l’établissement (in centre de co-

ordination, dont mention est faite dans la derniére recomman—

dation.

Prie les deux Associations Internationales de Météorologie et

de Géomagnétisme et d’Aéronomie de hien vouloir envisager
une aide financiere limitée a ce centre.

*) Vuir pp. 2937294,
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Executive Committee and Special Committees

of the Association

A. EXECUTIVE COMMITTEE

President:
Prof. J. Kaplan, Institute of Geophysics, University of Cali-

fornia, Los Angeles 24, California, USA.

Vice—Presidents:

Prof. A. G. Kalashnikov, Institute of the Physics of the Earth,
B. Gruzinskaya 10, Moscow, USSR.

Mr. V. Laursen, Meteorologisk Institut, Cliarlottenlund, Den-

mark.

Secretary and Director of the Central Bureau:

Rev. Father J. O. Cardt'ls, Observatorio del Ebro, Tortosa,
Spain.

Members :

Prof. J. Bartels Germany
Prof. T. Nagata Japan
Prof. M. Nicolet Belgium
Dr. J. M. Rayner Australia

Dr. 0. Schneider Argentina
Prof. E. Thellier France

B. SPECIAL COMMITTEES

1. COMMITTEE ON OBSERVATORIES

Captain Elliott B. Roberts, Chairman, U.S. Coast and Geodetic

Suryey, \Vashington 25, D.C., USA

Prof. J. BartelS Germany
Dr. L. Constantinescu Roumania

Prof. J. Coulomb France

Prof. G. Fanselau Germany
Dr. A. A. Giesecke Peru

Prof. M. Giorgi Italy
Dr. P. Herrinck Belgian Congo
Dr. Y. D. Kalinin USSR

Prof. E. Lahaye Belgium
Dr. V. Laursen Denmark

Dr. 0. Liitzow—Holm Argentina
Dr. R. Glenn Madill Canada

Dr. S. L. Malurkar India

Dr. L. S. Prior Australia

Dr. J. RodriguebNavarro
de Fuentes Spain

Prof. J. Veldkamp Netherlands
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2. COMMITTEE ON AURORA AND AIRGLO\V

Prof. C. T. Elvey, Chairman, Geophysical Institute, University
of Alaska, College, Alaska, USA

Dr. J. Adem

Dr. D. Barbier

Prof. D. R. Bates

Dr. J. W. Chamberlain

Prof. S. Chapman
Prof. J. Dufay
Dr. C. W. Gartlein

Dr. N. C. Gerson

Prof. L. Harang
Dr. N. Herlofson

Dr. D. M. Hunten

Dr. M. Hurnhata

Dr. S. I. Isaev

Dr. F. Jacka

Dr. A. V. Jones

Dr. V. I. Krassovsky
Prof. A. chedinsky
Dr. E. R. Manring
Dr. A. G. McNamara

Dr. N. J. Oliver

Dr. J. Paton

Dr. F. E. Roach

Dr. 0. Schneider

Dr. I. L. Thomsen

Prof. L. Vegard

Mexico

France

Northern Ireland

USA

Great Britain

France

USA

USA

Norway
Sweden

Canada

Japan
USSR

Australia

Canada

USSR

USSR

USA

Canada

USA

Great Britain

USA

Argentina
New Zealand

Norway

3. COMMITTEE ON AERONOMY

Prof. M. Nicolct, Chairman, 3, Avenue Circulaire, Uccle —

Bruxelles, Belgium

Dr. D. Barbier

Prof. D. R. Bates

Dr. N. P. Benkova

Dr. J. E. Blamont
Prof. S. Chapman
Prof. B. \V. Currie

Dr. A. Dalgarno
Dr. A. Ehmert

Prof. C. T. Elvey
Dr. J. W. Evans

Dr. H. Friedman

Dr. N. C. Gerson

Prof. L. Harang
Dr. N. Herlofson

Prof. J. A. Jacobs

France

Northern Ireland

USSR

France

Great Britain

Canada

USA

Germany
USA

USA

USA

USA

Norway
Sweden

Canada
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Dr. C. Y. Johnson

Prof. J. Kaplan
Dr. T. R. Kaiser

Prof. K. Maeda

Dr. P. Mange
Dr. D. F. Martyn
Dr. P. M. Millman

Prof. T. Nagata
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