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important.
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Introduction

Stalement summarizing the proceedings of
the Rome meeling

by J. COULOMB

(Presented at the final plenary session of the
International Union of Geodesy
and Geophysics, September 25, 1954)

La dixidme Assemblée de notre Union restera marquée pour
les Géomagnéticiens par la mort de I'Association Internationale
de Magnétisme et Electricité Terrestres et par sa résurrection
sous le nom d’Association Internationale de Géomagnétisme et
d’Aéronomie. C'est I'aboutissement d'une longue négociation avec
les Unions Scientifiques représentant des disciplines apparentées
au magnétisme terrestre, notamment I’'Union Radio-Scientifique
Internationale, ainsi qu’avec I’Association Internationale de Mé-
téorologie. Je veux ici remercier de leur compréhension nos col-
legues appartenant 2 ces organismes si directement intéressés
par cette transformation.

La liaison intime entre les perturbations géomagnétiques et
certains phénomeénes de la haute atmosphére ne faisait certes
aucun doute pour personne; il était difficile de limiter au départ
notre action dans ce domaine, mais il fallait éviter de heurter
des traditions légitimes. La solution a été trouvée d’une part dans
une convention de travail conclue avec nos collégues météoro-
logistes, d’autre part dans I'adoption de ce terme d’Aéronomie,
dd au Professeur Chapman, terme nouveau et encore imparfaite-
ment défini, mais dont chacun de nous, en apportant le résultat
de ses recherches aux prochaines Assemblées, contribuera a polir
les contours.




Dés cette année, le comité mixte de la Haute Atmosphere que
nous avons ¢lu & Bruxelles a fait preuve, sous I'impulsion de son
Président le Prof. Kaplan et de son Secrétaire le Dr. Nicolet, d'une
activité exemplaire. Les séances qu’il a organisées ont soulevé un
énorme intérét. Citons parmi les sujets qui lui ont été confiés
les aurores polaires, les marées de I'atmospheére, et les relations
entre le rayonnement cosmique et les phénoménes géomagnéti-
ques; sur ce dernier point des résultats extrémement importants
et nouveaux nous ont été communiqués.

[’¢lectricit¢ terrestre disparait de notre titre, déja assez long.
Cependant I'¢lectricité tellurique est évidemment liée au géo-
magnétisme. Quant a I'¢lectricité atmosphérique, une de nos
activités traditionnelles, elle est influencée par la météorologie,
4 laquelle je concevrais personnellement qu’elle pit étre ratta-
chée. Elle est pour l'instant étudiée par un second comité mixte
entre nos deux Associations.

Outre ces questions, on peut citer parmi les sujets traités dans
nos s¢ances les perturbations magnétiques rapides, le paléomag-
nétisme et la variation séculaire. Une séance commune avec
I’Association de Séismologie a ¢été consacrée aux mouvements
dans le noyau terrestre et a sa conductibilité; elle fut présidée
de facon inoubliable par le Professeur Bullard. Enfin un trés
gros effort a ¢t¢ fait pour définir les conditions scientifiques des
¢tudes géomagnétiques au cours de la prochaine Année Géo-
physique Internationale.

Le role joué dans la préparation des séances par les comités
spécialisés de notre Association a été plus grand qu’aux assem-
blées précédentes, et jespere qu’il s’accroitra encore. Notre As-
sociation a reconsidéré leurs buts et regroupé certains d’entre
eux pour augmenter leur efficacité. Mais cette réforme ne dimi-
nuera pas, et méme augmentera probablement la lourde charge
qui pese sur les ¢paules de notre parfait Secrétaire Général le Dr.
Laursen; il a bien voulu néanmoins en accepter le renouvelle-
ment, aux applaudissements de tous. Nous avons ¢lu comme
Président le Professeur Bartels, I'éminent Directeur de 1'Institut
de Géophysique de I'Université de Gottingen, et comme Vice-
présidents le Professeur Kaplan et le Dr. Rayner.
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Agenda and Minutes

Final agenda for the meeling

The following agenda is based on the provisional agenda issued
on July 15, 1954, but will include all later modifications and
amendments, in order to cover as exactly as possible the actual
programme for the individual meetings. It should be noted that
on certain days two parallel meetings were held, one indicated
as a meeting of »Group G« and one as a meeting af »Group
UA«. In such cases the »G«-meeting will be on special geo-
magnetic topics, whereas the programme of the »UA«-meeting
will have relation to special problems in upper atmospheric
physics. The »UA«meetings and also several plenary sessions
of the Association were arranged by the President and the Se-
cretary of the Joint Committee on Upper Atmosphere.

Tuesday, 14 September

14100: IATME, opening session (Minutes see p. 9).
Presidential address presented by Prof. J. Coulomb.

Wednesday, 15 September

9800: TATME, plenary session (Minutes see p. 9).
1. Secretary’s report.

Modification of statutes.

Nomination of Temporary Committees for the Rome

meeting.

Special Committees for the next three-year period.

. National reports.

14"30: IATME, plenary session (Minutes see p. 12).
1. National reports (continued).
2. Report of Committee No 5 (Giant Pulsations).

SES S

Thursday, 16 September

9800: TATME, group meeting. Group G (Minutes see p. 13).
1. Report of Committee No 1 (Sites of New Observatories).
2. Report of Committee No 3 (Secular Variation).



900:

14130:

900:

14030:
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900:

9hQ0:
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PART I. — AGENDA AND MINUTES

3. Report of Committee No 4 (Magnetic Charts).
4. Communications on secular variation.
5. Communications on magnetic charts.

IATME, group meeting. Group UA (Minutes see p. 14).

1. Communications on the thermosphere.

2. Rocket observations during the International Geophy-
sical Year.

IATME, plenary session (Minutes see p. 15).

1. Nominations of Chairmen for Special Committees.

2. Communications on magnetic perturbations.

Friday, 17 September

IATME, plenary session (Minutes see p. 17).

1. Election of Executive Committee for the next three-year
period.

2. Magnetic observations during the International Geo-
physical Year.

3. Report of Committee No 11 (Equatorial Observations).

4. Communications on the equatorial jet current and al-
lied phenomena.

IATME, plenary session (Minutes see p. 18).

. Report of Committee No 9 (Characterization).
Communications on instruments and observatory tech-
nique.

Communications on earth currents.

Communications on magnetic activity.

WS bt

Saturday, 18 September

Joint meeting. Group G - Association of Meteorology.
(Arranged by the Joint Committee on Atmospheric Elec-
tricity. Minutes see p. 19).

Problems in atmospheric electricity.

IATME, group meeting, Group UA (Minutes see p. 20).
1. Report of Committee No 2 (Aurora).
2. Communications on the auroral spectrum.

Monday, 20 September

IATME, group meeting. Group G (Minutes see p. 21).

1. Communications on the electrical conductivity of rocks.

2. Special Report on palaeomagnetism (Prepared by T.
Nagala, Special Reporter on Palaecomagnetism).

3. Communications on palaecomagnetism.

IATME, group meeting. Group UA (Minutes see p. 24).
1. Communications on the airglow spectrum.
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2. Auroral and airglow observations during the Interna-
rional Geophysical Year,

Joint meeting. Group G - Association of Seismology
(Minutes see p. 25).

Movements in the earth’s core and electrical conducti-
vity (Discussion arranged by Sir Edward Bullard).

IATME, group meeting. Group UA (Minutes see p. 29).
1. Communications on atmospheric spectra (cont.).

Tuesday, 21 September

IATME, plenary session (Minutes see p. 29).
1. Administrative matters

a) Statutes (Name of the Association).

b) Other administrative matters.
2. Communications on magnetism and aurora.

IATME, plenary session (Arranged by the UA Group.

Minutes see p. 34).

1. Report of Committee No 13 (Lunar Variations).

2. Communications on atmospheric tides and allied phe-
nomena.

Wednesday, 22 September

Joint meeting with Association of Meteorology.
(Arranged by the Joint Committee on Upper Atmosphere.
Minutes see p. 34).

Problems of the mesosphere.

IATME, group meeting. Group G (Minutes see p. 39).

1. Report of Committee No 6 (Observatory Publications).

2. Report of Committee No 8 (Observational Technique).

3. Instrumental equipment for the registration of rapid
magnetic variations (Special report prepared by E. Thel-
lier on behalf of Committee No 8).

4, Communications on instruments and observatory tech-
nique (cont.). '

IATME, group meeting. Group UA (Minutes see p. 36).

1. Communications on ultraviolet radiation and X-rays.

Thursday, 23 September

[IATME, group meeting. Group G (Minutes see p. 37).
1. Communications on instruments and observatory tech-
nique (cont.).

Report of Committee No 7 (Comparisons).

Report of Committee No 12 (Airborne Surveys).
Communications on field observations.

it
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9800: IATME, group meeting. Group UA (Minutes see p. 39).
1. Communications on the Geophysical aspects of cosmic
rays.
2. Cosmic ray observations during the International Geo-
physical Year.
14130: IATME, plenary session (Minutes see p. 40).
1. Special report on the equatorial jet current (Prepared
by D. F. Martyn on behalf of Committee No 11).
2. Nomination of members of Special Committees.
3. Budget.
4. Resolutions.

List of Delegates atlending the meeting

The following list gives the names of Delegates who attended
the Rome meeting of the Association of Terrestrial Magnetism
and Electricity (with the omission of Delegates attending only

the Presidential Address on the 14th September).

Name

Country

Name

Country

Adkins, J. N. U.S.A. Brockamp, B. ' Germany
Ambolt, N. Sweden Bucher, W. H. U.S.A.
Ashour, A. Egypt Bullard, Sir Ed- |

Balsley, J. R. U.S.A. ward | Great Britain
Barbier, D. France Bullen, K. E. | Australia
Barnett, M. A. F. | New Zealand Bullerwell, W, Great Britain
Bartels, J. Germany Bureau, J.-L. France
Bates, D. R. Great Britain Bureau, R. | France

Bath, M. Sweden Cagniard, L. | France
Beals, C. S. Canada Carder, D. S. | U.S.A.
Beloussov, V. USSR Cardus, J. O. ' Spain
Benkendorfl, R. Germany Chapman, S. ' Great Britain
Berkner, L. V. U.S.A. Cortesi, C. Italy
Bernard, R. France Coulomb, J. | France

Bidault, G.
Bider, M.

Morocco
Switzerland

Courvoisier, P.
Craddock, J. M.

| Switzerland
| Great Britain

Birch, F. | U.S.A. Curtis, A. R. | Great Britain
Boato, G. | Ttaly Danusaputro, S. |Indonesia
Bock, R. Germany Davies, Frank T. | Canada
Bollo, R. France Denisse, J. F. France

Boni, A. Italy Dessens, H. | France
Bossolasco, M. Italy Deutsh, E. Great Britain
Bouska, . Czechoslovakia Devik, O. M. Norway
Bricard, J. | France Deij, L. J. L. Holland




LIST OF DELEGATES

Name Country Name Country

Dias, M. Affonso |Portugal Jobert, N. France
Diegesi, D. Italy Kaiser, T. R. Great Britain
Dieminger, W. Germany Kalashnikov, A. G.| USSR
Di Martino, G. Italy Kantas, K. Hungary
Doporto, M. Ireland Kaplan, J. U.S.A.
Du Bois, P. M. Great Britain Kaplan, L. D. U.S.A.
Duclaux, F. France Karapiperis, P. Greece
Egedal, J. Denmark Khalek, A. Afghanistan
Ehmert, A. Germany Kjeer, R. Norway
Elliot, H. Greal Britain Knudsen, J. Norway
Elst, N. Van der |Belgian Congo Koenigsfeld, L. Belgium
Elvey, C. T. U.S.A. Kunetz, G. France
Emery, K. O. U.S.A. Lahaye, E. Belgium
Errulat, F. Germany Laursen, V. Denmark
Fea, G. Italy Longuet-Higgins,
Fedele, D. Italy M. S. Great Britain
Ferraro, V. C. A. | Great Britain Lowes, F. J. Great Britain
Festa, C. Italy Madill, R. Glenn |Canada
Finch, H. F. Great Britain Maeda, K. Japan
Flohn, H. Germany Mange, P. U.S.A.
Friedman, H. U.S.A. Martino, G. Di Italy
Gandolfo, S. Italy Mason, B. J. Great Britain
Gaskell, T. F. Great Britain Matsushita, S. Japan
Geneslay, R. France Maurizid, G. Italy
Gerson, N. C. U.S.A. Maxwell, A. Great Britain
Giorgi, M. Italy Mayaud, P.-N. France
Glasenapp, M. v. |Germany McFarlane, P. B. | Great Britain
Gold, T. Great Britain Medi, L. | Ttaly
Goody, R. M. Great Britain Meisser, O. Germany
Gornoung, M. USSR Migaux, L. France
Gorshkov, P. G. | USSR Miley, H. A. U.S.A.
Grenet, G. France Misener, A. D. Canada
Griffiths, D. H. Great Britain Molina, F. Italy
Gutenberg, B. U.S.A. Monine, A. USSR
Hall, S. H. Great Britain Moore, A. F. Great Britain
Hales, A. L. South Africa Montalbetti, R. Canada
Harang, L. Norway Murphy, T. Ireland
Hecht, F. Austria Miihleisen, R. Germany
Hée, A. France Nagata, T. Japan
Herlofson, N. Sweden Nelson, J. H. U.S.A.
Herrinck, P. Belgian Congo Newell Jr.,, H. E. | U.S.A.
Hide, R. Great Britain Niblett, E. R. Canada
Hill, M. N. Great Britain Nicolet, M. Belgium
Hoge, Edm. Belgium Noetzlin, J. France
Houghton, J. T. |Great Britain Odishaw, H. U.S.A.
Hulburt, E. O. U.S.A. Olsen, J. Denmark
Imbert, B. France Orlin, J. J. Norway
Irving, E. Great Britain Paetzold, H. K. Germany
Ising, G. Sweden Parry, J. H. | Great Britain
Israél, H. Germany Pekeris, C. L. Israel
Jacobs, J. A. Canada Peoples, J. A. | U.S.A.
Jager, C. de Holland Perlat, A. | France
Jarman, C. A. Great Britain Pettit, H. B. U.S.A.
Jeffreys, Sir Ha- Pierce, E. T. | Great Britain

rold Great Britain Plassard, J. France
Jobert, G. | France Poncel, 1. | France
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Name Country Name Country
Pramanik, S. K. |India Sousa Nazareth, |
Price, A. T. Great Britain F. M. de Portugal

Ramsey, W. H.
Ranzi, I.
Ramachandra
Rao, M. B.
Ramanathan, K. R.
Rayner, J. M.
Revelle, R.
Rigby, M.
Rivault, R.
Rikitake, T.
Rittmann, A.
Roach, F. L.
Roberts, E. B.
Roberts, P. H.
Robertson, E. J.
Rodriguez-Navar-
ro De Fuentes, J.
Romaiid, A.
Roquet, J.
Rosini, E.
Runcorn, S. K.
Schielderup Paul-
sen, H.
Scholte, J. G.
Seaton, M. J.
Sestoft, 1.
Shapley, A. H.
Sheppard, P. A,
Siksna, R.
Silleni, S.
Simpson, J. A.
Singer, S. F.
Slaucitajs, L.
Smyth, E. T. W.

Great Britain
Italy

India

India
Australia
U.S.A.

U.S.A.

France

Japan
Switzerland
U.S.A.

U.S.A.

Great Britain
New Zealand

| Spain

| Spain

France

Italy

Great Britain

Norway

| Holland
Great Britain
| Denmark
U.S.A.

Great Britain
Sweden

Italy

U.S.A.

U.S.A.
Argentina
Great Britain

Spencer Jones,
Sir Harold
St. Amand, P.
Stoneley, R.
Stoyko, N.
Sucksdorff, E.
Thellier, E.
Thellier, O.
Thomson, Andrew
Thorarinsson, S.
Toperczer, M.
Tozer, D. C.
Tonsberg, E.
Uffen, R. J.
Urey, H. C.
Vacquier, V.
Vassy, A.
Vassy, E.
Vegard, L.
Veldkamp, J.
Vlodavez, V.
Yodusek, R.
Voogt, A. H. de
Walton, G. F.
Weelden, A. van
Wells, H. W.
Wexler, H.
Wilkes, M. V.
Wilson, C. D. V.
Wilson, J. T.
Wolbach, J. G.
Wormell, T. W,
Yriberry, A. 1.
Ozdogan, I.

Great Britain
U.S.A.

Great Britain
France
Finland
France
France
Canada
Iceland
Austria

| Great Britain

Norway
Canada
U.S.A.
U.S.A.
France
France
Norway

| Holland

USSR
Yugoslavia
Holland
Great Britain
Holland
U.S.A.

U.S.A.

Great Britain
Great Britain
Canada
U.S.A.

Great Britain
Argentina
Turkey




Minutes of the meeling

Session of September 14, 1954

Opening session

The meeting was called to order by the President, Professor
J. Coulomb, at 1400 in one of the rooms of the Palace of Con-
gresses of the Organization »E. U. R.«, World Fair of Rome.

Professor Coulomb then presented his Presidential Address
(see Appendix 1, p. 42).

Morning session of September 15, 1954

Plenary session

The President called the meeting to order at 9"05, and reque-
sted the audience to rise in honour of those Magneticians whose
deaths had been reported since the Brussels Assembly, and whose
names were read by the President (see Appendix 2, p. 55).

The Secretary presented his report which was approved by
the meeting (see Appendix 3, p. 56).

The discussion was then opened on the provisional agreement
which had been established between the Association of Terre-
strial Magnetism and Electricity and that of Meteorology on the
position within the IUGG of Upper Atmospheric Physics (see
Appendix 5, I, p. 63).

In reply to a question raised by Sir Harold Spencer Jones the
President underlined that there would be no overlapping of work
between IATME and URSI because all questions relating to radio
transmission are left entirely to URSL

The meeting approved in principle the agreement as submit-
ted. The question of a new name will be discussed in a later
meeting, when the agreement has been discussed in the Meteo-
rological Association.

The meeting also approved the purely formal change of sta-
tutes, which had been proposed by the Bureau of the Associa-
tion, and which concerns the right to invite guests to General
Assemblies (see Appendix 5, II, p. 67).

The following temporary Committees were established for the
duration of the Rome meeting:
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Nominations Committee:

Prof. Lahaye, Convener
Dr. Rayner

Prof. V. Vacquier

Prof. Nagata

Dr. Ambolt

Resolutions Committee:

Prof. Thellier, Convener
Prof. Kaplan,
Father Romand or Father Cardiis

Budget Committee:

Dr. Koenigsfeld, Convener
Dr. Olsen

Prof. Elvey

Dr. Veldkamp

The meeting approved a suggestion by the Executive Commit-
tee that the following be appointed representatives of the IATME
on the Mixed Commissions of the ICSU:

Mixed Commission on Ionosphere:
Prof. Chapman
Prof. Bartels
Prof. Bates
Prof. Nicolet

Mixed Commission on Solar and Terrestrial Relationship:
Prof. Vassy
Prof. Hasegawa
Prof. Bartels

The discussion was then opened on the establishing of Special
Committees for the next three-year period. The Executive Com-
mittee presented the following proposal:

L. (comprising the previous Committees 1 4 11 4 6 --- 15)
Committee on Observatories.

(2) Aurora.

. (14) Upper Atmosphere.

(3) Secular Variation (Palaeomagnetism).

. (4 4+ 12) Magnetic Charts.

(13) Lunar Variations.

(7) Intercomparisons.

(8) Magnetic Instruments.

(9 + 5) Characterization.

(10) Atmospheric Electricity (Joint Committee with Meteo-
rology).

S L X NSO I

-y
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Dr. Egedal asked why it was considered desirable to reduce
the number of Committees.

Prof. Bock recommended the establishing of a Special Com-
mittee on earth currents. The proposal was supported by Father
Romand. Prof. Thellier proposed a Committee on pulsations and
was supported by Prof. Grenet. Prof. Bartels said that all aspects
of geomagnetism could not be covered by Special Committees.

Prof. Vacquier underlined the importance of secular variation
for the construction of magnetic charts, and after further re-
marks by Dr. Roberts, Dr. Herrinck, Prof. Thellier, Father Cardiis
and Dr. Egedal the meeting decided by vote that the following
Committees should be established:

1. Committee on Observatories

2. » » Aurora and Airglow

3. » » High Atmosphere

4. » » Secular Variation and Palaeomagnetism
0. » » Magnetic Charts

6. » » Lunar Variations

7. » » Comparisons

8. » » Magnetic Instruments

9. » » Characterization

It was further recommended that subject to the approval of
the Association of Meteorology the two Joint Committees with
this Association be continued, namely:

the Committee on Atmospheric Electricity
» » » Upper Atmosphere.

Father Romand was requested to prepare for the afternoon
meeting a brief statement concerning the proposals made by Prof.
Bock and by Prof. Thellier (Earth currents, pulsations).

National reports were then presented as follows:

Spain by Dr. Rodriguez Navarro
France by Prof. Thellier

Denmark by Dr. Egedal and Dr. Olsen
Belgium by Prof. Lahaye

Belgian Congo by Dr. Herrinck
Argentina by Father Yriberry
Germany by Prof. Errulat and Prof. Dieminger
Australia by Dr. Rayner

Canada by Dr. Madill and Dr. Davies
Norway by Prof. Vegard

Japan by Prof. Nagata

Finland by Dr. Sucksdorff

Sweden by Dr. Ambolt

India by Dr. Pramanik.
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Presenting the Danish National Report Dr. Egedal pointed out
that it should be more valuable if observatories, instead of publi-
shing monthly or 3-monthly mean values, would publish a year-
book as soon as possible after the end of the year. It should not
be necessary for observatories to publish their character figures
as this is done very quickly by the Association.

It was decided that the afternoon meetings should begin at
14"30 and not, as provisionally fixed, at 14100.

The meeting adjourned at 11245,

Afternoon session of September 15, 1954
Plenary session

The meeting was called to order by the President at 1430, and
the presentation of National Reports was continued as follows:

Ireland by Dr. Doporto

New Zealand by Dr. Robertson

Great Britain by Dr. Ferraro

Italy by Prof. Medi

U.S.A. by Prof. Vacquier, Prof. Kaplan and Dr. Singer
Czechoslovakia by Dr. Bouska.

In connection with the U.S.A. report Dr. Roberls gave some
additional information concerning the new observatory at Frede-
ricksburg which is going to replace Cheltenham.

Father Romand then presented his statement concerning the
establishing of Special Committees for earth currents and pul-
sations. He felt that international cooperation was badly needed
for an adequate study of these two subjects, but at the present
stage he would not insist on the creation of new Special Com-
mittees, since the work might very well be referred to smaller
working groups within already existing Committees. In this con-
nection he suggested that the nomination of members for Spe-
cial Committees should be deferred to one of the last meetings
of the Assembly, in order to be able to include scientists who
during the Assembly might have shown a particular interest in
the subjects concerned.

Prof. Cagniard would prefer the formation of a Special Com-
mittee on earth currents, and the opinion of Prof. Cagniard was
supported by Dr. Rodriguez Navarro and by Father Cardiis, who
remarked that when parallel variations occurred in magnetism
and in earth currents the latter were frequently the most clear.

Also Prof. Grenet and Father Romaid were in favour of Prof.
Cagniard’s proposal and the meeting finally decided that in ad-
dition to the 9 Committees proposed during the morning mee-
ting there should be a Committee No 10:

Committee on Rapid Variations and Earth Currents
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A proposal by Dr. Egedal that the Committee should be
divided up in two Committees was not accepted.

Dr. Olsen, Chairman of Committee No 5 (Giant Pulsations),
then presented the report of his Committee. This report was
discussed by Dr. Herrinck. Dr. Ambolt drew attention to some
recent investigations carried out in Stockholm by Prof. Alfvén
and his collaborators.

It was decided that the programme of Committee No 5 should
form part of the programme of the new Committee No 10.

The meeting adjourned at 16"30.

Morning session of September 16, 1954
A. Group meeting, Group G

The meeting was called to order at 9*10 by the President.

Prof. Lahaye, Chairman of Committec No 1 (Sites of New
Observatories), presented the report of his Committee. Dr.
Roberts made a few comments on the report, stating that

1) The proposed station Jarvis Island is a definite part of
the U.S. Geophysical Year programme.

2) The Florida observatory (temporary) is now operating
(near Cape Canavarat).

3) The Fuquene observatory (Colombia) is now operating.

4) The Tatuoca observatory (Brazil) will probably operate in
about one year.

The meeting approved the proposals made by Committee No 1
that the Association should approach the authorities in Hong
Kong and in Brazil, urging that the observatories of Hong Kong
and Tatuoca be put in operation as soon as possible. The pro-
posals were referred to the Resolutions Committee (see Part VI,
Resolution No 1).

In the absence of Dr. Vestine, Chairman of Committee No 3
(Secular Variation), Dr. Pramanik presented the report of the
Committee. The Committee will meet during the General Assem-
bly in order to see whether the general recommendations made
in the report can be brought into a more definite form so as to
form a suitable base for a resolution.

Dr. Ambolt, Chairman of Committee No 4 (Magnetic Charts),
presented the report of his Committee.

The meeting approved recommendation No 1 of the Committee
that in the future the epoch .0 (January 1) shall be used as
reference date for magnetic charts. Dr. Ambolt stated that the
values used should be mean values for 12 months, centred on
January 1. The proposal was referred to the Resolutions Com-
mittee (see Part VI, Resolution No 3).
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Recommendation No 2 was discussed by Dr. Roberts, Sir Ha-
rold Spencer Jones, Dr. Madill and Dr. Ambolt, but will not form
the base for a resolution.

Recommendation No 3 was withdrawn, and following some
discussion by Sir Harold Spencer Jones, Prof. Thellier, Dr. Ro-
bertson, Prof. Coulomb and Prof. Nagata the recommendation
No 4 concerning the desirability of obtaining declination obser-
vations from weather ships was referred to the Resolutions Com-
mittee. At the same time and in accordance with a proposal made
by Dr. Robertson the Committee No 4 was requested to prepare
a similar recommendation concerning naval ships and to submit
also this recommendation to the Resolutions Committee (see Part
VI, Resolution No 2).

Prof. Slaucitajs then presented his communication: “On the
movement of geomagnetic intensities’ isoporic foci near the South
American Continent”.

The communication by Dr. Mendonca Dias: “Analysis and
interpretation of a transient geomagnetic anomaly in secular
variation in “Peninsula Ibcrica” and North Atlantic” was pre-
sented by title, reference being made to the distributed abstract.

Father Romaiid presented the communication by himself and
by Gaibar Puertas: “Etude d’un siécle de variation séculaire de
F et G, et de D et I dans I'ensemble des observatoires magné-
tiques du Globe”. For further details on the subject Father
Romarid referred to Memoria No 11 de I’Observatoire de I’Ebre:
“Variacion secular del campo geomagnético” of which publica-
tion the observatory would be glad to send copies to scientists
interested in the problem. The paper was discussed by Prof.
Thellier, Sir Edward Bullard, Dr. Ambolt and the President.

Dr. Lowes presented his communication: “The geomagnetic
secular variation and induction in the earth’s core”, which was
discussed by Prof. Coulomb.

Finally Prof, Bock presented his “Map of the disturbances of
the geomagnetic vertical intensity of Europe”. Copies of the map
were distributed and Prof. Bock’s proposal as to a continuation
of the work was referred to the Committee on Magnetic Charts.

The meeting adjourned at 1130,

Morning session of September 16, 1954
B. Group meeting, Group UA

The meeting was called to order at 9%00 by Prof. M. Nicolet.
Technical communications were presented as follows:

H. E. Newell: Rocket data in the thermosphere.
P. Mange: Diffusion processes in the thermosphere.
H. W. Wells: Travelling disturbances in the upper ionosphere.
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A. Mazxwell: Investigations of the upper ionosphere by observa-
tions of radio stars.

These papers were discussed by H. E. Newell, P. Mange, A. Mazx-
well, H. W. Wells, T. R. Kaiser, L. V. Berkner, C. T. Elvey, L. Ha-
rang, D. Barbier, M. V. Wilkes, M. Nicolet and others.

The following papers were presented by title:

P. Dominici: Tonospheric recordings in Rome during the solar
eclipse of June 30, 1954.

F. Mariani: On some physical interpretations of h’(f) curves of
ionospheric virtual heights.

F. Mariani: An extension of Chapman’s photoionization theory
to a non-isotherm atmosphere,

The meeting continued by discussing rocket observations dur-
ing the International Geophysical Year. The subject was referred
to a working group, which was appointed at the end of the
meeting with the following membership:

H. E. Newell, Chairman

A. Boni

A. Ehmert

T. Gold

N. Herlofson

R. Montalbetti

J. M. Rayner

S. F. Singer

E. Vassy.

The working group met several times during the General

Assembly, and a report was submitted to the Special Committee
for the International Geophysical Year (CSAGI).

Afternoon session of September 16, 1954

Plenary session

The President called the meeting to order at 1430, and re-
quested Prof. Lahaye to present, on behalf of the Nominations
Committee, the list of suggested Chairmen for the 10 Special
Committees of the Association. The list was adopted with some
few modifications and the Chairmen elected as follows:

Committee Chairman

1. Observatories Prof. Lahaye
2. Aurora and Airglow Prof. Elvey
3. High Atmosphere Prof. Kaplan
4. Secular Variation and

Palacomagnetism Prof. Nagata
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5. Magnetic Charts Dr. Ambolt*)
6. Lunar Variation Prof. Chapman
7. Comparisons Mr. Laursen
8. Magnetic Instruments Dr. Madill*)
9. Characterization Prof. Bartels
10. Rapid Variations and

Earth Currents Father Romarida

Joint Committee on Atsmospheric

Electricity (subject to the

approval of the Association of

Meteorology) Dr. Koenigsfeld.

It was underlined that the Chairmen have the right to establish
within their Committees smaller working groups on special
problems.

There followed a presentation of communications on magnetic
perturbations.

Prof. Coulomb first presented his paper: “Pulsations enregi-
strées a4 I’Observatoire de Chambon-la-Forét”, which was illu-
strated by copies of records obtained at Chambon-la-Forét.

Dr. Veldkamp then presented a paper on “Geomagnetic and
geoelectric pulsations”, which paper was discussed by Prof. Na-
gata and Dr. Rikitake.

Prof. Thellier presented a paper by himself and by Mme Thel-
lier: “Sur la variation D,, des orages 4 début brusque et des
orages a début progressif”. Father Cardiis, Prof. Ferraro and
Prof. Chapman took part in the discussion.

The communication by E. H. Vestine: “Magnetic storms as an
atmospheric phenomenon” was presented by Dr. Wells.

Prof. Nagata presented the paper by himself and by Dr. Fuku-
shima: “Characteristics of polar magnetic storms”.

Dr. Rikitake presented two papers, first the paper by
Rikitake and Yokoyama: “Anomalous relations between H and Z
components of transient geomagnetic variations” and then the
paper by Rikitake: “Regionality of the sudden commencement
of magnetic storms”. The two papers were discussed by Prof.
Bartels, Prof. Coulomb and Dr. Price.

The paper by Grenet, Kato, Ossaka and Okuda: “Pulsations
in the terrestrial magnetic field at the time of bay disturbance”
was presented by Prof. Grenet and discussed by Prof. Coulomb
and Dr. Veldkamp.

The meeting adjourned at 1645,

*) Dr. Ambolt has later requested to be relieved of his duty as Chairman
of Committee No 5, and in accordance with a suggestion by the Exe-
cutive Committee of the Association Dr. Madill has assumed the
chairmanship of the Committee on Magnetic Charts, while Dr. J. H.
Nelson has taken over the chairmanship of the Committee on Magnetic
Instruments,
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Morning session of September 17, 1954
Plenary session

The meeting was opened at 9"10 by the President, who called
at once on Prof. Lahaye, Chairman of the Nominations Com-
mittee, to present the Committee’s list of suggested names for the
new Executive Committee. The names proposed by the Com-
mittee were all accepted, and the Executive Committee for the
period 1954—1957 will be composed as follows:

President: Prof. Bartels
Vice-Presidents: Prof. Kaplan and Dr. Rayner
Secretary and Director of the Central Bureau:
Mr. Laursen
Members: Prof. Chapman
Capt. Roberts
Prof. Nicolet
Prof. Hasegawa
Prof. Slaucitajs
Prof. Coulomb (Retiring President).

Since the discussion on statutes had been deferred to the
plenary session of Tuesday 21 at 9°00 the meeting went on to the
discussion of magnetic observations during the International
Geophysical Year. It was decided to appoint a special working
group to consider the question and to prepare a report, not later
than Monday the 20th Sept., for submission to the JUGG Com-
mittee on the AGI. The working group was established as follows:

Prof. Coulomb

Mr. Laursen

Dr. Madill

Dr. Egedal

Dr. Rayner

Prof. Bartels
and the group was convened to hold its first meeting in direct
continuation of the full session.

Dr. Egedal, Chairman of Committee No 11 (Equatorial Obser-
vations), then presented the report of his Committee. In con-
nection with the report Dr. Rodriguez Navarro gave additional
information concerning recent observations carried out in Spa-
nish Guinea and Fernando Poo.

The five resolutions, proposed by the Committee and ex-
pressing the gratitude of the Association for special magnetic
observations carried out by

Observatorio del Ebro

Dr. M. R. Madwar, Helwan

The Sudan Meteorological Service
Observatorio Nacional, Rio de Janeiro
The Geophysical Institute of Huancayo
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were referred to the Resolutions Committee (see Part VI, Reso-
lution No 4).

The President regretted that Dr. D. F. Martyn, who was to
present a special report on the equatorial jet current, in connec-
tion with the report of Committee No 11, had had to return unex-
pectedly from Great Britain to Australia and that the text of
Dr. Martyn’s report had not yet been received.

Dr. Pramanik then presented the following two papers: S. K.
Pramanik and S. Yegnanarayanan: “Diurnal magnetic variation
in equatorial regions”; S. K. Pramanik and P. S. Hartharan:
“Diurnal magnetic variations near the magnetic equator”.

Father Cardils presented the paper by Father Romafid and
himself: “The range of the diurnal magnetic variation in Spanish
Guinea necar the equator”.

S. Matsushita presented his paper: “On the Es near the mag-
netic equator”.

In connection with the above communications Dr. Herrinck
reported briefly on “La variation diurne de la composante hori-
sontale et de la déclinaison magnétique le long du 30=¢ méridien
du Congo Belge”.

The meeting adjourned at 10%45,

Afternoon session of September 17, 1954
Plenary session

The meeting was called to order at 14"30 by the President,
who asked Prof. Bartels, Chairman of Committee No 9 (Charac-
terization), to present the report of the Committee.

Following the presentation of the report Dr. Veldkamp,
Secretary of the Committee, gave some additional information
concerning the latest volume, Bulletin 12 h, which had just been
issued in the series of magnetic activity indices publications.
Dr. Veldkamp wished to express the gratitude of the Committee
towards all observatories which had contributed so promptly to
the volume.

On behalf of the Association the President expressed his appre-
ciation of the work done by the Characterization Committee and
quite especially of the remarkable effort which had made it
possible to have the Bulletin 12 h issued before the Rome meeting.

Dr. Veldkamp announced that he had brought with him a
number of copies of Bull. 12 h, which he would be glad to distri-
bute to delegates particularly interested.

The report of Committee No 9 includes a series of recommen-
dations as to the future work of the Committee. It was decided
by the meeting:
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a) To instruct the Characterization Committee to continue the
current schemes of K, Kp, Ap and Ci, and to entrust to
Committee No 10 the study of ssec, psc, si and sfe, it being
understood that the occurrence of these phenomena will
also in the future be published in the Bull. 12.

b) To instruct the Characterization Committee to provide for
further correlation studies of K...Kp, to be used in con-
version tables (K into Ks) and for discussions on the geo-
graphical and time distribution of geomagnetic activity.

c) To encourage by an appropriate resolution the scaling of
K-indices for years before 1937 by stations with long series
of magnetograms.

d) To instruct the Characterization Committee to make fur-
ther studies on current measures of solar wave radiation,
W, and the equatorial H-level (ERC).

The recommendations a) to ¢) were referred to the Resolutions
Committee (see Part VI, Resolutions No 5 and 6).

Professor Kalashnikov presented his paper: “Investigation of
terrestrial magnetism by means of a fluxmeter”. The paper was
commented upon by Prof. Vacquier. In connection with the pre-
sentation of the paper Dr. Ambolt expressed the general wish
that scientific papers published in Russian should, whenever
possible, be accompanied by an abstract in some Western Euro-
pean language.

The President thanked Prof. Kalashnikov for his interesting
communication and then called on Dr. Kunetz to present his
paper: “Enregistrements des courants telluriques a I'occasion de
Péclipse de soleil du 25 février 1952”. The paper was discussed
by Dr. Veldkamp.

Dr. J. F. Denisse presented a communication on “Controle
de lactivité géomagnétique par les centres d’activité solaires,
distingués suivant leur propriétés radioélectriques”.

The President suggested, that a resolution should be passed,
expressing the congratulations of the Association on occasion
of the 50 years jubilee of the Alibag observatory. This suggestion
was approved by the meeting and referred to the Resolutions
Committee (see Part VI, Resolution No 7).

The meeting adjourned at 1630.

Morning session of September 18, 1954
A. Joint meeting. Group G + Association of Meteorology

(Arranged by the Joint Committee on Atmospheric Electricity,
IATME and IAM) on Problems in atmospheric electricity.
The meeting was called to order at 9"05 by Prof. J. Coulomb,

PAd
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President of the IATME, and then Dr. T. W. Wormell took over
the chairmanship with Dr. L. Koenigsfeld acting as Secretary.
Owing to illness the Chairman of the Joint Committee, Prof.
H. Norinder, was prevented from attending the meeting.

Dr. Wormell presented his communication: “Recent tendencies
in research in atmospheric electricity”, and continued by sub-
mitting two recommendations made by the Joint Committee on
Atmospheric Electricity. These recommendations were referred
to the Resolutions Committee (see Part VI, Resolution No 12).

The following communications were then presented and dis-
cussed:

L. Koenigsfeld: Le gradient de potentiel en altitude (mesures
obtenues par radiosondes).

H. Norinder: Magnetic field variations caused by lightning in
vicinity (presented by Dr. Ambolt).

M. Giorgi and F. Molina: Electric field and air masses at Rocca
di Papa’s Observatory.

M. Bossolasco: Recherches d’électricité atmosphérique en mon-
tagne.

M. Bossolasco: Die Zeitdauer des Blitzes.

M. Kawamo: The local anomaly in the atmospheric electric field
in a large city.

R. Miihleisen: Untersuchung der Abweichungen des Ganges der
luftelektrischen Elemente iiber dem Kontinent vom welt-
weiten Verlauf,

E. Medi: On the clectric charges of the atmosphere.

E. Medi: Researches on the behaviour of the earth’s magnetic
field during the solar eclipse of June 30, 1954.

H. Israél: Zur Trennung von Leitungsstrom und Maxwell’schem
Verschiebungsstrom bei Messung des luftelektrischen Verti-
kalstromes.

E. T. Pierce and M. Large: The fine structure of natural point
discharge currents. -

D. Fedele e Vittori Atisari: Sonda dinamica per la misura del
campo eleftrico terrestre.

B. Mason: The generation of charge in thunderstorms.

Prof. H. Israél, Father Yriberry and Dr. L. Koenigsfeld took
part in the discussion.
The meeting adjourned at 12430,

Morning session of September 18, 1954
B. Group meeting. Group UA

The meeting was called to order at 9*00 by the acting Chair-
man, Dr. D. Barbier.
In the absence of Prof. C. Stérmer, Chairman of Committee
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No 2 (Aurora), the report of the Committee was presented by
Prof. L. Vegard.

Dr. R. Montalbetti presented his paper: “Interpretation of the
auroral spectrum” reviewing auroral and airglow investigations
in Canada.

D. R. Bates then presented his paper: “Theory of the auroral
spectrum”.

A paper by Dr. W. N. Abbott: “Observations of low-latitude
aurorae in Greece” was presented by title.

The papers were discussed by R. Montalbetti, D. R. Bates, L.
Vegard, S. Chapman, L. Harang, M. Nicolet, H. E. Newell, M. J.
Seaton, A. Maxwell, C. T. Elvey, J. Kaplan, and V. C. A. Ferraro.

Morning meeting of September 20, 1954
A. Group meeting. Group G

The meeting was called to order at 9°00 by the President. Mme
O. Thellier acted as Secretary.

The first item on the agenda was the presentation of the paper
by S. K. Runcorn and D. C. Tozer: “The electrical properties of
olivine and related substances at high pressures and tempera-
tures”. The paper was discussed by Dr. Uffen and Dr. Vacquier
and also by Prof. Price who made the following remark:

It is of great interest to find that the conclusions arrived at
by Dr. Lahiri and myself about the increase of electrical con-
ductivity with increasing depth within the earth, based on ana-
lysis of the geomagnetic variations, are finding support from
experimental and theoretical investigations of the temperature
effects on semi-conductors. I should emphasize that our results
only gave a lower limit (of about 10-** em.u.) for the conduct-
ivity below 1000 km., but we found that in the region 400—600
km. the conductivity cannot be higher than about 10-** em.u.
If I understand Dr. Runcorn rightly, any increase of ionic con-
ductivity will be inhibited by the high pressure, but there will
be a considerable increase of electronic conductivity. I am not
quite clear, however, whether Dr. Runcorn also considers that
there is in addition some change of composition or of state of
the earth minerals in the region between 400—1000 km. depth.

Prof. T. Nagata then presented his Special Report on Palaeo-
magnetism, prepared for the Rome meeting at the request of the
Association. Prof. Nagata further outlined a probable inter-
national scheme for palaeomagnetic research.

The communication by K. M. Creer, E. Irving and S. K. Run-
corn: “The direction of the earth’s magnetic field in remote
epochs” was discussed first by Dr. Deutsch, who said:

I think it is necessary here to separate the problem con-
cerning the complete reversal of magnetization in rock forma-
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tions (of the order of 180°) from that of the rotation of the
magnetic azimuth through intermediate angles.

Dr. Runcorn’s conclusion to the effect that the earth’s magnetic
field has been reversed in the past is supported by evidence from
several other sources, in particular the detailed work carried
out under Prof. Bruckshaw at the Imperial College, London, on
Tertiary dykes and lava flows of Great Britain.

As far as the second problem is concerned, I wonder whether
the occurrence of obliquely directed magnetization vectors, ob-
served only over the small area of Great Britain, is alone suf-
ficient to support the theory of pole wandering.

In this connection, I would like to mention some of the results
obtained by Prof. Blackett’s group at Imperial College from their
work on Keuper marls: As outlined in a recent paper by Clegg,
Almond and Stubbs, the marls from 9 sites across Great Britain
all showed declinations roughly along a northeast-southwest axis.
About half of all the specimens had normal polarizations (i.e.
declinations towards the north-east and downward dips) and the
other half were reversed. Most of the magnetic dips, however,
were considerably smaller than the present dips at the same
localities. It is suggested in this paper that the whole land mass
which now constitutes England has rotated clockwise through
34° relative to the earth’s geographic axis.

Finally, if pole wandering has occurred, as Dr. Runcorn sug-
gests, does this not imply that at the times concerned the rocks
outside the British Isles should also have been magnetized in
directions differing considerably from that of the present geo-
magnetic field? Graham, on the other hand, has suggested that
the direction of the magnetic azimuths of rocks from certain
parts of the United States has remained roughly northward for
200 million years. This secems to me to contradiet the pole wan-
dering theory.

Dr. Gold then made the following statement:

The discussion concerning the origin of the large angles of
magnetization from the present geographic pole is now concerned
with the two hypotheses of large scale continental drift and polar
wandering. I should like to make clear what is implied by polar
wanderings. The simplest theory, and the one requiring least
movement, is that the earth does not possess permanent rigidity
of its geoidal shape. The absence of such permanent rigidity is
in any case implied by the general close approximation to iso-
stacy. Such an earth would then, when a small unbalance has
occurred, turn over slowly relative to its axis of rotation, and
adjust all the time its shape appropriately to the axis of rotation.
Stability would only occur when the equator runs through the
excess unbalancing mass.

Of course the investigations will be able to settle the contro-
versy in the end. But it is important to realize that the condition
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of polar wandering has almost to be expected, while that of large
scale continental drift requires assumptions of adequate mobility
of the crust.

It must also be mentioned that the magnetic consequences of
polar drift are small along a meridian containing the path of the
pole. Such a condition applies to some of the American data.

The discussion continued by the following comment by Dr.
Lowes:

The positioning of the geomagnetic pole from the direction of
magnetization of rocks depends not only on the horizontal direc-
tion of magnetization (declination), which is probably very close
to the direction of the original field, but also on the vertical direc-
tion (dip). For the lava flows this latter direction is also reliable,
but there have been arguments put forward that this is not neces-
sarily so with sedimentary rocks. If the magnetization of these is
depositioned it is possible that the grain directions might be flat-
tened, and the dip reduced. However, the study by Irving of the
slump fold in the Tarridonian (which took place shortly after
deposition) shows that for some time after deposition the mag-
netization was unstable, but the SE direction of the slump bed
and the sandwiching beds shows that the magnetization has
remained stable for most of their life. This can only indicate
that, in this case at least, the magnetization is by some process,
as yet unknown, which occurs after deposition. With a fast-
depositioned magnetization process it is much more likely that
the observed dips are those of the original field.

Also Dr. Irving took part in the discussion.

Prof. Thellier presented the following papers:

A. Roche: “Exposé sommaire des études relative a 'aimantation
de matériaux volcaniques”.

Mlle J. Roquet: “Sur les aimantations rémanente isotherme et
thermorémanente du sesquioxyde de fer a et de la magné-
tite”,

E. Thellier et Mme O. Thellier: “Nouveaux résultats sur la direc-
tion et l’intensité du champ magnétique terrestre dans le
passé historique”.

Then followed the presentation of the following communica-
tions:

J. R. Balsley and A. F. Buddington: “Correlation of reverse re-
manent magnetism and negative anomalies with certain
minerals”.

J. Parry: “Interpretation of reversed magnetization in igneous
rocks”.

T. Nagata, S. Akimoto, S. Uyeda, K. Momose and E. Asami: “Re-
verse magnetization of rocks and its connexion with the
geomagnetic field”.

N. Kawai : “Instability of natural remanent magnetism of rocks”.
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K. Kato, A. Takayi and I. Kato: “Reverse natural remanent mag-
netism of dyke of basaltic andesite”.

D. H. Griffiths: “The remanent magnetism of varved clay from
Sweden”.

The last mentioned paper was commented upon by Prof. Ising.

The papers by J. Hospers: “Summary of studies on rock mag-
netism”, and by J. W. Graham: “Tracing the earth’s magnetic
field in geologic time”, were read by title.

The meeting adjourned at 11%30.

Morning session of September 20, 1954
B. Group meeting. Group UA

The meeting was called to order at 9*00 by the acting Chair-
man, Prof. E. Vassy.

Communications on the airglow spectrum were presented as
follows:

D. Barbier: Interpretation of the airglow spectrum,

M. Dufay and J. Dufay: Contribution to the study of the violet
and ultraviolet airglow spectrum, (presented by D. Barbier).

P. Berthier: Nouvelle évaluation de I'altitude de I’émission des
bandes du proche infrarouge des molécules OH et O, durant
la nuit, (presented by D. Barbier).

J. Dufay et P. Berthier: Dispositif pour ’enregistrement continu
des variations d’intensité des spectres nocturne et crépuscu-
laire, (presented by D. Barbier).

F. E. Roach: Variations in the airglow spectrum.

P. St. Amand: Observations on the red line of oxygen.

The papers were discussed by D. Barbier, F. E. Roach, D. R.
Bates, L. Vegard, M. Nicolet, H. E. Newell, M. J. Seaton, C. T. El-
vey, Mme A. Vassy, A. H. Shapley, T. R. Kaiser, P. St. Amand.

D. Barbier presented a preliminary report on planned airglow
observations during the International Geophysical Year. This
report had been prepared by a special working group with Prof.,
Barbier as Chairman and with the following members:

J. Bricard

C.T. Elvey

J. Kaplan
Father Mayaud
T. Nagata

M. Nicolet

F. E. Roach

M. I. Seaton
Mme Vassy.
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Another working group on auroral observations during the
IGY was set up with the following membership:

C. T. Elpey, Chairman
D. R. Bates

S. Chapman

L. Harang

T. R. Kaiser

Father Mayaud

R. Montalbetti

F. E. Roach

E. Ténsberg

L. Vegard.

The final reports of the two working groups were later sub-
mitted to the Special Committee for the International Geo-
physical Year.

Afternoon session of September 20, 1954
A. Joint meeting. Group G + Association of Seismology

Discussion on Movements in the earth’s core and electrical
conductivity.

(Arranged by Sir Edward Bullard).

The meeting was called to order at 14"30 by the Chairman,
Sir Edward Bullard. Dr. M. N. Hill acted as Secretary.

The discussion was opened by E. C. Bullard and other papers
read were by:

K. E. Bullen: Physical properties of the earth’s core.

H. C. Urey: Energy sources in the core.

S. K. Runcorn: Motions in the earth’s core and geomagnetism.

J. Coulomb: The magnetic secular variation.

T. Rikitake: Electrical conductivity of the core.

E. H. Vestine: Relation between fluctuations in the earth’s rota-
tion, the variation of latitude, and geomagnetism,

R. Revelle and W. Munk: Causes of irregularities in the rotation
of the earth.

D. G. Knapp: The synthesis of external magnetic fields by means
of radial internal dipoles (read by title).

In his introductory paper Bullard noted that it is only recently
that anything became known about movements in the earth’s
core; the knowledge is still slight but there are probably several
observable phenomena which are connected with such motions
and there are good prospect of discovering their important fea-
tures. The first suggestion of an observable effect due to motions
in the core came from the time scale of the magnetic secular
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variation. Large changes, with their origin within the earth,
oceur in times of the order of a hundred years which is about a
factor of 10° times less than the usual time scale for events in the
solid part of the earth. For this reason it appears impossible that
the secular variation, or any other rapidly changing phenomenon,
can have its origin in the earth’s mantle. The simplest method
of accounting for the secular variation is to suppose that it is
attributable to motions in the fluid core although there is, so far,
no direct evidence of their existence.

The hypothesis of fluid motion raises many questions con-
cerning the mechanical, thermal and electrical properties of the
material of the core, and allows electrodynamical theories to
be developed to explain not only the secular variations but also
the origin of the earth’s main magnetic field. A number of papers
have been published by Bullard, W. M. Elsasser and others about
these theories of the main field. These were not considered in
detail at this discussion. Bullard pointed out, however, that the
dynamo theory of the origin of the main field provides a strong
field within the core which does not normally reach to the sur-
face. On the other hand the secular variations are produced by
fluid motions which must be near the surface since otherwise
the screening effect caused by the high electrical conductivity
of the material of the core would prevent their being observed
at the surface of the earth. Calculations have shown that eddies
at the core surface cannot produce the observed effects unless
the initial field is considerably greater than the main dipole field.
Bullard suggested that this might occur where the strong field
associated with the dynamo theory is brought to the surface of
the core at those places where the material rises from within the
core. This process is analogous to a theory of the magnetic field
of sunspots and appeared more plausible than the model sug-
gested by Coulomb later in the meeting.

Bullen’s paper concerned the density, the pressure and the
elastic constants in the lower mantle and in the inner and outer
cores. At the surface of the outer core Bullen estimated that the
density lies between 9.4 and 11.5 g/em? and increases to between
9.8 and 12,0 g/cm® at the base of the outer core. The comparable
figures for the incompressibility are between 6.2 and 12.6 X 102
dynes/em® increasing to between 6.4 and 13.1 X10%* dynes/cm?,
and for the pressure 1.35X10° kg/em? increasing to 3.20 X 10°
kg/em®. The rigidity is probably less than 10 dynes/cm?®. At the
base of the mantle the density appears to be 5.6 g/cm®. At the
centre of the earth Bullen estimated that the density is be-
tween 14.5 and 18.0 g/cm?, the rigidity between 1.5 and 3.6 X 102
dynes/cm?, and the incompressibility about 17 X 10 dynes/cm?.
The pressure at the centre probably lies between 3.6 and 4.0 X 10¢
kg/em?2,

Bullen suggested that the most probable composition of the
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outer core is a mixture of iron and ultrabasic rock perhaps in
the form of a high pressure modification. The inner core consists
of material whose atomic number is at least equal to that of iron
with the possibility of an accumulation of elements of higher
atomic number.

Urey's paper concerned the distribution of radioactivity which
for thermochemical reasons might be present in an iron core,
and a consideration as to whether it might be adequate in quan-
tity to maintain the adiabatic gradient which is the primary
condition for convection. He concluded that Uranium and Tho-
rium are not present in the core but that it was not inconceivable
that the heating is caused by the presence of radioactive Potas-
sium. He also suggested that it was incorrect to expect, as in
earlier work, a similarity between the concentration of the radio-
active elements U, Th and K in iron meteorites and in the earth’s
core. Finally Urey expressed extreme uncertainty concerning
the presence of the radioactive elements in the core and sug-
gested, as in an earlier paper, that a more likely source of energy
for maintaining convection currents would come from a reduc-
tion in the gravitational potential energy of the earth as a result
of progressive differentiation from a more uniform to a less
uniform chemical composition.

In the discussion following Urey’s paper Runcorn asked
whether there was any evidence for the present transference of
iron from the mantle to the core. This might provide, through
the loss of gravitational potential energy, the heat required to
maintain the fluid motions. Urey replied that this process might
exist but that there was no evidence for it.

Runcorn’s paper opened with a discussion of the electrical con-
ductivity of the lower part of the mantle. He explained that the
value could not exceed about 1 ohm™ em™ since otherwise the
sudden changes in rate of the secular variations would be ob-
scured from the surface by electromagnetic induction. Runcorn
also suggested that the irregular changes in the length of the
day are caused by varying electric currents in the lower part of
the mantle and their associated torques. These changes occur
in times comparable with the changes in the rate of the secular
variation, and this confirms that the conductivity cannot exceed
a similar value. Further, if the conductivity were much less
than 1 ohm~ em™ then excessively high EM.F.’s would be re-
quired to produce the variable currents.

Finally, Runcorn gave details of calculations from which he
concluded that reversals of the earth’s main dipole field could
be produced by changes of distribution of fluid motions in the
toroidal field. It would not be necessary to reverse the direction
of the toroidal field.

Coulomb considered a non-rotating earth model whereby the
secular variation and the non-dipole fields are produced by
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steady motions in the core of the form of a “champignon”. Be-
cause of the high electrical conductivity of the core the fields
must be produced from the surface layer of such motions which
would in effect crowd the dipole field into regions of convergence
of the flow and disperse it in regions of divergence. The velocity
of vertical motion in a column of cross section 100 km? which
would be required to produce dipole fields of the order of mag-
nitude of those observed would be 5 m/s. This is considerably
greater than velocities previously postulated but on the other
hand Coulomb pointed out that Elsasser admits the existence of
horizontal velocities at least of the order of 0.1 em/s, which is
the value which would be obtained for a layer 50 km thick at
a distance of 1600 km from the ascending column. In the dis-
cussion following Coulomb’s paper doubt was expressed as to
whether vertical velocities of the suggested magnitude could exist.

Revelle and Munk discussed the irregular fluctuations in the
rotation of the earth. They deducted that the annual variations
in the length of the day and in the position of the axis of the
earth’s rotation relative to the earth’s crust could not be asso-
ciated with motions in the earth’s core but rather with atmos-
pheric changes. On the other hand they believed that the atmos-
phere could not account for all the variations taking place in the
order of ten years, and by a process of elimination they con-
cluded that the observed fluctuations in the length of the day
were probably due to the transference of angular momentum
from the core to the mantle. The variations in relative angular
momentum agree in sign and magnitude with those inferred from
the westward drift of the magnetic field discussed in Vestine’s
paper. The combined evidence indicates a differential velocity
between the core and the mantle of 10—12 km/yr near the bound-
ary at the equator. The slippage zone cannot be thick since other-
wise the detailed features of the non-dipole field could not be
observed at the surface. This places a useful upper limit to the
viscosity of the core material and supports Bullard’s conclusion
that the viscous coupling between the core and the mantle is less
than the electromagnetic coupling.

In the discussion following this paper Bullard said that the
various estimates of the kinematic viscosity of the core covered
the range 10-* to 107 ecm?*- s*. He favoured a value of 10-* em? - s
and considered there was no necessity to exceed a value 1 em? - s,
Sir Harold Jeffreys replied that the nutation changes give an
indication of a much higher value which might be adequate for
viscous coupling between the core and mantle. 7. Gold questioned
the validity of Jeffrey’s method of obtaining this higher value.

Rikitake’s paper was concerned with the determination of the
electrical conductivity of the core supposing that the currents
which produce the secular variations are no greater than those
required by a dynamo theory to produce the main field. If an
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upper limit to the electrical currents is set then for an observable
magnetic effect at the surface of the earth, there is an upper limit
to the conductivity of the core. This is because of the cancelling
effect of the field of the primary current which will result from
the induced secondary currents producing the fields which be-
come more nearly equal to that of the primary current as the
conductivity increases. Rikitake estimates that from these con-
siderations the conductivity must be less than 10¢* ohm™ em™,
a figure compatible with the result required by the physics of
metallic iron under high temperature and pressure. In this paper
Rikitake did not consider the magneto-hydrodynamic effect.

Afternoon session of September 20, 1954
B. Group meeting. Group UA

The meeting was called to order at 14*30 by the acting Chair-
man, Prof. D. R. Bates, and the discussion on atmospheric spectra
which had been opened in the morning session of the UA-group
was continued by the presentation of the following papers:

M. J. Seaton: Theory of the airglow spectrum.

C.J. Johnson and E. B. Meadows: Mass spectrometric determina-
tion of atmospheric ions (presented by H. E. Newell).

P. St. Amand: Instrumentation for nightglow research.

L. Vegard: The intensity distribution of the sodium D-line emis-
sion in the atmosphere.

L. Vegard: Intensity variations of auroral hydrogen lines and the
influence of the solar proton radiation on the auroral lumi-
nescence.

M. J. Seaton, F. E. Roach, P. St. Amand, M. Nicolet, S. F. Singer,
C.T.Elpvey, T. R. Kaiser and E. Vassy took part in the discussion.

Morning session of September 21, 1954
Plenary session

The meeting was called to order by the President at 9°05, and
the discussion was opened on the question as to whether the
Association was to change its name. The President suggested,
that the discussion should be limited to the following three possi-
bilities:
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1) That the Association retains its old name,

2) That the name is changed as suggested in the agreement
between the Association of Terrestrial Magnetism and Elec-
tricity and that of Meteorology, the new name being

International Association of Geomagnetism and
Tonospheric Physics

Association Internationale de Géomagnétisme et
de Physique de I'lonosphére.

3) That the name is changed as suggested by Prof. Chapman
into
International Association of Geomagnetism and
Aeronomy
Association Internationale de Géomagnétisme et
d’Aéronomie.

Dr. Ambolt opened the discussion by expressing the hope that
a change of name, leaving out the word “electricity”, would mean
no change in the position of the atmospheric electricity within
the domain of the Association.

Prof. Ferraro: The term “Ionospheric Physics” suggests that
only the ionized layers of the atmosphere are being considered,
whereas in fact many other aspects of the physics of the atmos-
phere are being included in our Association. It is clear that the
second name proposed is thus not sufficiently comprehensive.

Prof. Nicolet: Je pense qu’il faut éviter toute confusion dans
Putilisation du mot ionosphére. Nous avons, en effet, la Com-
mission Mixte de I'lonosphére qui peut s’occuper de tous les
aspects des recherches ionosphériques. De plus il faut utiliser
un nom ayant un sens beaucoup plus large.

Dr. Berkner made the following comments: May I speak in
favour of the title Geomagnetism and Aeronomy as the name of
the Association. There is real need for a new word to express the
scientific interests of the Association in the outer atmosphere.
The word, aeronomy, suggested by Prof. Chapman, is the science
connecting astrophysics and our interests in the outer atmos-
phere. It is always difficult to become familiar with a new word.
Twenty-five years ago there was much objection to introduction
of the word “ionosphere”, yet this word has become very useful.
In fact, the development of our science has depended on it. The
word “aeronomy” expresses, similarly, ideas that are very im-
portant for which we need such a single word. The word aero-
nomy properly expresses our interests in the high atmosphere
and astrophysical effects upon it. Therefore I would urge adop-
tion of the name Geomagnetism and Aeronomy as the title of
this Association.

Captain Roberts supported the view expressed by Dr. Berkner,
and so did Prof. Chapman, who said: It occurs to me that there
is advantage in having a brief title for an Association. Proposals
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2 and 3 shorten Terrestrial Magnetism to Geomagnetism. Pro-
posal 3 also simplifies the second part of the proposed title, and
I hope the new word aeronomy will in time become a familiar
name for the not yet (and perhaps never to be) precisely defined
subject of the physics of the high atmosphere.

The meeting was adjourned for 5 minutes and when it was
called to order again by the President the new name of the Asso-
ciation was put to the vote. Since a change of name would involve
a modification of the statutes the vote was taken by countries,
and the delegates of 14 member countries, represented at the
meeting, decided by 12 votes for proposal 3, 2 for proposal 1 and
no abstinents that the new name of the Association should be

The International Association of Geomagnetism and
Aeronomy

I’Association Internationale de Géomagnétisme et
d’Aéronomie*).

On behalf of the Resolutions Committee Prof. Thellier sub-
mitted a draft resolution expressing the congratulations of the
Association on the occasion of the Golden Jubilee of the Alibag
Observatory. This resolution (Res. No 7) was finally adopted
and immediately conveyed to the Director General of Observa-
tories, New Delhi.

On behalf of the Committee on Magnetic Charts Dr. Ambolt
made the following statement concerning the proposal by Prof.
Bock on the construction of a vertical intensity map for Europe:

Regarding the proposal from Prof. Bock to entrust to the “Amt
fiir Bodenforschung”, Hannover, to design a new map of geo-
magnetic vertical intensity for Europe, the Committee is of the
opinion:

1) That the time is not yet ripe for such an action.

2) That if an action of the kind mentioned should be taken, it
ought to be made on a world-wide scale and entrusted
to a special sub-committee of the JAGA Committee on Mag-
netic Charts.

The meeting then considered the preliminary report of the
working group on geomagnetism, International Geophysical
Year. The report was adopted with some minor corrections and
amendments.

The meeting continued, with Dr. T. Gold in the chair, as a dis-
cussion on magnetism and aurora. Communications were pre-
sented as follows:

*) The Executive Committee of the Association decided at a later meeting
that subject to the consent of the Union the new name should become
effective from the closure of the Rome Assembly.
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V. C. A, Ferraro: The origin of magnctic storms and aurora.
T. R. Kaiser: Radioecho from aurora.

The latter paper was followed by a presentation of Prof.
Rydbeck’s film showing records obtained by radar observation
of aurorae at Kiruna, Sweden.

E. O. Hulburt: Solar proton aurora theory.
N. Herlofson: Outline of Alfvén’s latest work on auroral theory.

In discussing these papers it was stated by Dr. Sucksdorff:
According to my experience there are three essentially different
forms of aurora: 1) the homogeneous ares, 2) the moving forms
with rays, corona, etc. (the auroral disturbance), and 3) the
flaming aurora. These three forms of the aurora are in their
appearance so different, that it seems to me to be almost im-
possible to explain them all through a common physical theory.

Dr. Sucksdorff’s opinion was supported by Dr. Ambolt.

Prof. Vegard made the following comment: These papers deal
with fundamental problems in connection with auroral theories,
and there will be no time for a profound discussion. All three
theories differ in essential points from my own, and I may also
mention that the reference of Ferraro to the Doppler displace-
ment of auroral Hydrogen lines is incomplete and liable to give
a wrong impression of historical facts. These facts, as well as my
own auroral theory, have been given in previous publications
and briefly also in one of the papers read at this congress. Ac-
cording to my view the essential features of aurorae and mag-
netic storms are explained by assuming that the solar ray bundles
are composed of electron rays electrostatically neutralized by
positive ions (mainly protons).

The theory of Chapman and Ferraro, however, as well as that
of Alfvén does not explain the typical distribution and features
of aurorae and magnetic storms, e. g. the facts that they mainly
appear in the auroral zone and are concentrated near magnetic
midnight. It remains to be found out if these theories can be
further developed or whether they are based on essentially wrong
assumptions.

The theory suggested by Hulburt may in a way be regarded as
an extreme specification of the neutralized bundle, on which
my theory is founded. He assumes however, that the bundle con-
sists of protons, and that it is neutralized by slow electrons, which
are picked up by the bundle on its way through space from the
sun to the earth. Such a bundle, however, cannot explain the
observed facts, e. g. the great variability of the relative intensity
of the hydrogen lines, and other properties of the auroral spec-
trum, some of which were mentioned in the paper on aurorae
read at this general assembly of U.G.G.I.

Prof. Chapman: 1 agree with Prof. Vegard that the theories of
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magnetic storms are very far from giving any satisfactory ex-
planation of the aurora at present. This is because of the great
mathematical difficulty of developing the theory; we are just
at the beginning of a long story. It would be very desirable if
laboratory experiments could solve some of these difficulties
for us, but experiments can have no demonstrative force, what-
ever their qualitative merits, unless there is a sound theoretical
linkage between the experiment and the conditions in nature.
I do not think that this has yet been supplied for the interesting
experiments by Dr. Malmfors. As regards Dr. Alfvén’s theory,
so well expounded by Dr. Herlofson 1 am unconvinced that the
events occurring when the solar stream approaches the earth can
be treated in the way he adopts. I think that the theory must at
all stages take account of the simultaneous presence of both the
positive and negative charges, and it is not satisfactory to con-
sider either set alone and merely say that any space charges
developed according to this manner of treatment will rapidly
be dispersed.

Dr. Singer expressed the opinion that theories of aurora and
magnetic storms must take account of the fact that there are
also cosmic ray effects. These C.R. effects are more likely to
give us information about the solar beam itself before it interacts
with the earth’s dipole field, and it is on the nature of the beam
that all theories disagree with each other. C.R. can thus investi-
gate electromagnetic conditions far from the earth (it is mainly
for historical reasons that aurora and magnetic storms receive
most attention). Theories should therefore try to explain some
of the C.R. phenomena, e.g. 1) how to produce C.R. decreases,
2) why during some storms there are no C.R. decreases, 3) why
C.R. decreases are sometimes observed at the geomagnetic pole
(this points to a mechanism far from the earth).

Prof. Ferraro made the following remark: There have been
several attempts made to revive the Stéormerian hypothesis
recently, and we have just heard one such hypothesis from Dr.
Hulburt. The advocates of the solar electric current hypothesis,
however, overlook one important fact, namely that during the
growth of an electric current there is an associated electric field
which tends to accelerate interplanetary electrons to the speeds
of the ions. I have recently shown that the maximum current a
solar stream can carry is of the order of 50 ampéres. This is much
too small to be of any geomagnetic interest. Further the diffe-
rential velocity is such that the streams could not be appreciably
bent in the earth’s magnetic field. I am afraid therefore that all
such attempts to revive the solar electric current hypothesis are
bound to be fundamentally incorrect.

The papers were further discussed by T. Gold, T. R. Kaiser,
E. O. Hulburt, N. Herlofson and H. Elliot.

The meeting adjourned at 12°00.
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Afternoon session of September 21, 1954
Plenary session

The meeting was called to order at 14"30 by Prof. S. Chapman
as acting Chairman.

In his capacity of Chairman of Committee No 13 (Lunar varia-
tions), Prof. Chapman referred to the distributed report of the
Committee and then called on the following experts to present
their communications on atmospheric tides and allied phe-
nomena:

M. V. Wilkes: General aspects of atmospheric oscillations.

B. Haurwitz: The lunar air tide (read by title).

A. Romaiid, S.J.: Influence de la lune sur la composante hori-
zontale & Moka (Fernando Poo).

J. 0. Cardiis, S.J.: L-effect on D in Tortosa.

S. Matsushita: Lunar tidal variations in the sporadic E-region.

J. Bartels: A new reduction of S and L at Huancayo, 1922—19486.

J. Bartels: Atmospheric tides at Ziirich and Séntis, 1894—1949.

The papers were discussed by J. Bartels, S. Chapman, P. Her-
rinck, K. R. Ramanathan and M. V. Willkes.

In discussing Dr. Wilkes’ paper Prof. Ramanathan said: We
know that in addition to the input of energy near the ground an
appreciable quantity of solar radiation is absorbed in the atmos-
phere near the top of the ozone layer between 30 and 50 km, and
it is estimated that there is a temperature range of the order of
10°C near 50 km. What is the effect of the input of energy at
these levels on the distribution of velocities of oscillation between
the ground and 80 km?

With reference to the paper by Father Cardits Prof. Chapman
pointed out that the different ratio Sx/Ly and Sp/L, may be due to
the fact that there is a reversal of the north component at middle
latitudes for S, and so it is possible to get very different values
for the ratio at different stations; for D there is not such a reversal.

In discussing Prof. Bartels’ papers Dr. Herrinck pointed out
that an analysis of the lunar variation at Elisabethville (1938 —
1953) gives practically the same results as those found by Prof.
Bartels for Huancayo.

Dr. Wilkes asked in what circumstances it would be useful
to give curves for the variation of a quantity under discussion
as a funetion of lunar time, and in what circumstances resolution
in harmonic components would be more useful.

Morning session of September 22, 1954
Joint meeting with Association of Meteorology

(Arranged by the Joint Committee on Upper Atmosphere,
IATME and IAM) on Problems of the mesosphere

The meeting was called to order at 9200 by Prof. J. Kaplan,
Chairman of the Joint Committee.
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There followed presentation of the following communications:

H. E. Newell: Rocket data on atmospheric pressure, temperature,
density, and winds.

T. R. Kaiser: Atmospheric data from meteors.

W. Dieminger: Remarks about the distribution of electron den-
sity at mesospheric levels.

F. J. Scrase: Variations of temperature in the stratosphere up to
30 km over the British Isles, (presented by J. M. Craddock).

P. A. Sheppard: The meteorological point of view on observa-
tional data in the mesosphere.

Afternoon session of September 22, 1954

A. Group meeting. Group G

The meeting was called to order by the President at 14°30, and
Capt. Roberts, Chairman of Committee No 6, Committee on Ob-
servatory Publication, was called upon to present the report of
his Committee. The report was adopted with some modifications
of the proposed resolution on a “standard schedule of magnetic
observatory publications”. The discussion on this resolution was
partly concerned with the general desirability of some of the
data ‘suggested for publication, and partly with the degree of
priority to be given to each cathegory of data.

Dr. A. F. Moore stressed the importance of publishing daily
means. Some observatories do not publish such means, but pub-
lish the average value of each hour for each month only, which
makes the analysis of the mean daily values impossible.

Prof. Coulomb questioned the real use of giving daily maxima
and minima and Dr. Finch said in this connection, that if maxima
and minima are required it may not be desirable to suppress pub-
lication of these values at observatories at which a decision has
been made to publish magnetograms.

Father Cardiis expressed the opinion, supported by Prof.
Coulomb, that descriptions of magnetic activity need not to be
given in the yearbooks in so far as such descriptions have already
been published in the Association Bulletin 12,

Also Dr. Ambolt, Prof. Bartels, Dr. Lowes and Capt. Roberts
took part in the discussion before the proposed resolution was
referred to the Resolutions Committee (see Part VI, Resolution
No 14).

Prof. Thellier, Chairman of Committee No 8, Committee on
Observational Technique, then presented the report of his Com-
mittee.

The report was adopted after a brief discussion as to whether
horizontal variometers in high latitude ought to be orientated in
the astronomical X Y directions or in the geomagnetic X’ Y’ direc-
tions. The meeting seemed to be in favour of the astronomical
orientation.

3
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In connection with the report Dr. Olsen gave some informa-
tion concerning an improved observational technique developed
in Denmark for the determination of D by means of QHM.

Prof. Thellier went on to the presentation of the special report
on instrumental equipment for the registration of rapid magnetic
variations, which report has been prepared by Prof. Thellier on
behalf of Committee No 8, and at the request of the Special Com-
mittee for the International Geophysical Year 1957—58.

The report gave rise to a thorough discussion of several aspects
of the subject.

Father Yriberry mentioned the disadvantages connected with
the disturbing magnetic effect of the core in core instruments.

Prof. Bartels and Dr. Nelson discussed the considerable varia-
tion with ordinate of the scale value of a sensitive H-variometer.
This variation must be taken into account when evaluating the
records.

Prof. Cagniard drew attention to the possibility of recording
magnetic variations on sound tracks.

Prof. Grenet saw a clear interest in the recording of dH/dt
which quantity is proportional to the energy.

Dr. Veldkamp underlined the importance of reliable time
marks on the magnetic records and recommended to produce
such time marks by short-circuiting a resistance in the recorder-
lamp circuit.

Further technical details were discussed by Prof. Coulomb,
Prof. Grenet and Prof. Thellier.

Dr. Pramanik then presented the paper by V. V. Sohoni,
S. K. Pramanik, S. L. Malurkar and S. P. Venkiteshwaran : “Effect
of electric current on the magnetic instruments at Alibag Ob-
servatory”.

Dr. Nelson presented his “Preliminary report on a differential
magnetograph”, which report was discussed by Prof. Coulomb,
who drew attention to the device developed by Diirschner, by
Dr. Lowes who commented upon the use of electronic ampli-
fying, and by Dr. Herrinck. Dr. Nelson and Dr. Lowes will keep
the Instrument Committee of the Association informed about
further development of the equipments described.

The two communications: J. Castet et G. Grenet: “Variométre
électromagnétique Type B”, and J.-L. Bureau: “Etude des P.S.C.
enregistrées au moyen du variométre électromagnétique. Com-
paraison avec les enregistrements classiques”, were presented by
Prof. Grenet and Dr. Bureau and discussed by Prof. Thellier and
Prof. Cagniard.

The meeting adjourned at 17:00.

Afternoon session of September 22, 1954
B. Group meeting. Group UA

The meeting was called to order at 14*30 by the acting Chair-
man, Dr. E. O, Hulburt.
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The following communications on ultraviolet radiation and
X-rays were presented:

H. Friedman: Rocket results on ultraviolet radiation and X-rays.

C. de Jager: Theories of the ultraviolet emission from the sun.

J. C. Seddon and U. E. Jackson: L’application des fusées a I’étude
de lionosphére (presented by H. E. Newell).

S. F. Singer: An artificial satellite for observing ultraviolet ra-
diation.

D. H. Menzel and J. G. Wolbach: Variations at the E-layer (pre-
sented by title).

The papers were discussed by H. Friedman, C. de Jager, E. O.
Hulburt, S. F. Singer, M. Nicolet, W. Dieminger, L. Vegard,
H.E. Newell, M. J. Seaton, A. H. Shapley, L. V. Berkner, P. Mange,
N. C. Gerson.

Morning session of September 23, 1954
A. Group meeting. Group G

The meeting was called to order at 9°00 by the President, and
continued the discussion on instruments and observatory tech-
nique.

Dr. Nelson first presented the paper by L. Hurwitz, Patrick
L. O'Dea and J. H. Nelson: “Machine processing of magnetic
data”.

The paper was discussed by Dr. Wilkes, who gave some details
concerning the procedures used in Cambridge, and also by Prof.
Coulomb and Dr. Pramanik.

The Secretary, in his capacity of Chairman of Committee No 7,
Committee on Comparisons, presented the report of the Com-
mittee. The report was discussed by Dr. Nelson, Dr. Ambolt,
Dr. Pramanik and Sir Harold Spencer Jones.

Since Dr. J. W. Joyce, Chairman of Committee No 12, Com-
mittee on Magnetic Airborne Surveys, had been unable to attend
the meeting, reference was made to his written report, which had
been distributed, and which was adopted without discussion.

From Mr. H. F. Johnston, Chairman of Committee No 15, Com-
mittee on a Thesaurus of Annual Observatory Values, no report
had been received.

Dr. E. Hoge presented the report by E. Hoge and J. M. van Gils:
“Anomalies magnétiques et séismicité en Belgique”.

The meeting then continued the discussion on the recommen-
dation to be made concerning the registration of rapid magnetic
variations, with special reference to the International Geophysi-
cal Year. The meeting was in favour of the proposal that quick-
run records of the variations of X, Y (H, D), and Z should be
obtained by means of very sensitive variometers, scale values
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1 y/mm for X and Y, 4, y/mm for Z, and with a paper speed of
6 mm/min. For X and Y (H and D) appropriately damped mag-
net variometers may be used, for Z it seems necessary to use
a coil instrument with fluxmeter.

Father Mayaud made the following remark: “Pourquoi ne pas
faire travailler le déclinométre en X-métre, c’est-a-dire, avec un
fil de torsion, en sorte qu'un aimant compensateur ne soit pas
nécessaire pour avoir la sensibilité suffisante de ly/mm? D’autre
part, il semblerait préférable d’enregistrer sur H et D (en X-
metre) siles enregistrements lents sont sur H et D, ceci pour les
régions non-polaires.”

It was agreed that a registration of dH/dt with a scale value
of abt. 0.05 y/sec/mm would be highly desirable. Prof. Coulomb,
supported by Father Romaiid, stressed the interest of a registra-
{ion also of dZ/dt. The meeting was in favour of the registration
of the derivatives of two horizontal rectangular components
dX/dt and dY/dt. If only one derivate could be recorded, then
preferably dX/dt (dH/dt).

The meeting charged Prof Thellier with the preparation of a
resolution which should afterwards be passed on to the CSAGI.

Dr. R. Kjer presented his report: “The Norwegian Hydro-
graphic Office and the magnetic survey of Norway”.

The communication by Dr. A. Maxwell: “Electronic recording
of the transient variations in the geomagnetic field” was pre-
sented by the author.

Prof. Bartels thanked Dr. Maxwell for his interesting com-
munication, and Dr. Vacquier opened a discussion on the costs
of operating an electronic equipment and the qualifications of
the personnel required.

Dr. J. R. Balsley stated that it had been the experience of the
U.S. Geological Survey during the last ten years that the main-
tenance of electronic magnetometers could be easily accom-
plished by radio and television maintenance personnel who had
had a limited training in the particular technique involved.

Dr. Maxwell expressed the opinion that mechanical recording
equipment would gradually be replaced by electronic equipment,
and Father Yriberry suggested that for the AGI there be set up
one or two electronic sets which could be compared directly with
corresponding mechanical equipments.

Prof. Bartels was in favour of utilizing the experience of the
electronic specialists, but warned against throwing away the
classical types of instruments. Usually a photographic recorder
gives more than a pen recorder owing to the thickness of the
trace of the pen-record.

Further details were discussed by Sir Harold Spencer Jones
and by Dr. Nelson who expressed the need for a higher accuracy.
In this connection Dr. Balsley reported briefly on a new develop-
ment in electronic magnetometers using the gyromagnetic re-
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sonance of water to give a drift-free absolute value of magnetism
accurate to 0.1y according to recent reports. The measurements
employs only the standards of frequency which are the most
accurately and easily obtained. This development should be
closely followed by the IATME because of its obvious applica-
tions to magnetic observations.

Dr. Jarman mentioned an absolute instrument which had been
used in airborne surveys for over 15 months with an accuracy
of 1/20000.

Prof. Coulomb and Dr. Maxwell finally discussed the possibi-
lity of manufacturing the electronic equipment in mass-produc-
tion. Dr. Maxwell was requested to contact appropriate firms
and to report to the Instrument Committee and to the CSAGI
concerning delivery conditions and price.

Dr. Molina was then called upon to present the report by
M. Giorgi, E. Medi and F. Molina: “A magnetic survey in Northern
Sicily”.

Dr. Egedal gave a brief report on the magnetic effect of the
solar eclipse of June 30, 1954. The D-record from Rude Skov
showed a distinct depression near the maximum of the eclipse,
and Dr. Egedal and Dr. Ambolt had initiated an inquiry among
other observatories in or near the total zone in order to throw
more light on this interesting question.

The meeting adjourned at 12°00.

Morning session of September 23, 1954
B. Group meeting, Group UA

The meeting was called to order at 9*00 by the acting Chair-
man, Dr. H. Elliot, who opened a discussion on the geophysical
aspects of cosmic rays. The following communications were pre-
sented:

S.F : Singer: Geophysical aspect of cosmic rays — present prob-
ems.

J. A. Simpson: The cosmic radiation and solar-terrestrial rela-
tionships.

S. E. Forbush: World-wide variations of cosmic-ray intensity and
terrestrial magnetic activity, (abstract read by H. Elliot).

Working Association of Primary Cosmic Ray Research, Japan:
On the morphology of the cosmic ray storms, (presented by
T. Nagata).

S.F. Singer: Remarks concerning a particular geomagnetic storm.

A. Ehmert: Cosmic rays and magnetic disturbances.

F. Bachelet and A. M. Conforto: Variations with time of cosmic
ray intensity.
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The papers were discussed by H. Elliot, S. F. Singer, J. A.
Simpson, T. Nagata, A. Ehmert, L. V. Berkner and F. E. Roach.
A special working group with the following constitution:

T. Gold, Chairman
H. Elliot

A. Ehmert

N. Herlofson

S. F. Singer

T. Nagata

J. A. Simpson

had been charged with the preparation of a report on cosmic
ray observations during the International Geophysical Year.
This report was submitted by Dr. Gold and passed on to the
Special Committee for the International Geophysical Year.

Afternoon session of September 23, 1954
Plenary session

The meeting was called to order at 14*30 by the President.

The minutes for the meetings on Sept. 15, 16 and 17 (morning)
had been distributed and were submitted for approval. The
meeting approved the minutes in principle; amendments are
to be sent to the Central Bureau.

Prof. Chapman presented the special report on the equatorial
jet current, which Dr. D. F. Martyn had prepared on behalf of
the JATME Committee No 11. The report was accepted with
thanks, and it was regretted that the author had been unable
to attend the meeting and to participate in a further discussion
on some of the conclusions drawn.

Prof. Lahaye, on behalf of the Nominations Committee, pre-
sented the suggestions of the Committee as to the membership
of the Special Committees of the Association for the coming
three year period. The proposed list of members for each Com-
mittee was adopted with only few amendments, and the meeting
further approved the following suggestions put forward by the
Nominations Committee:

1) That Dr. I. A. Fleming be nominated Honorary Chairman
of Committee No 1, Committee on Observatories.

2) That Prof C. Stérmer be nominated Honorary Chairman
of Committee No 2, Committee on Aurora and Airglow.

3) That Prof. J. Kerdnen be nominated Honorary Chairman
of Committee No 5, Committee on Magnetic Charts.

4) That the Executive Committee consider the possibility of
adding to each of the Special Committees an additional
member from the USSR.
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For membership of the Committees, see Part VI, Resolutions
and Committees.

Dr. Egedal recommended that the creation within a Committee
of smaller working groups for the treatment of special problems
should be announced in an appropriate way, so that those inter-
ested in the problems in question would know about the existence
of the group.

In a report, presented by Dr. Koenigsfeld on behalf of the
Budget Committee, the Committee summarized the result of its
examination of the financial statement for the period 1st January
1951 to 21st December 1953, as prepared by the Secretary (see
p. 62). In accordance with the recommendation of the Committee
the meeting approved the statement as submitted.

The budget for the period 1st January 1954 to 31st December
1956 was then submitted in the form recommended by the
Executive Committee, and approved without amendments (see
p. 62). Following a proposal by Prof. Chapman it was decided
that if additional resources should become available during the
period, such resources should preferably be used for purposes
relating to the International Geophysical Year.

The Resolutions Committee now presented the final text of
the resolutions which had been adopted in principle during
the meeting. All the resolutions were carried unanimously with
only minor amendments (see Part VI, Resolutions and Com-
mittees).

This was the last item on the agenda for the General Assembly
1954, but before the meeting was closed the President-elect, Prof.
Bartels, rose to express, on behalf of the audience, the thanks
and appreciation of the Association, for the splendid work done
by the Chairman and the Secretary of the Upper Atmosphere
Group, Prof. Kaplan and Prof. Nicolet, in organizing and con-
ducting the special meetings on upper atmospheric physics.
Finally Prof. Bartels addressed the retiring President, Prof.
Coulomb in words of gratitude and recognition for the out-
standing way in which he had conducted the work of the Associa-
tion during the past three years, and for his excellent leadership
during the Rome meeting.

The meeting adjourned at 16°15.
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APPENDIX 1

Adresse Présidentielle

Présentée par le Professeur

J. COULOMB

Mesdames, Messieurs,

La cloture de I’Assemblée de Bruxelles laissait aux soins de
votre Président deux questions importantes. Il lui fallait tout
d’abord essayer de sauver le “Research”, le navire non mag-
nétique construit avant la guerre par I’Amirauté britannique ;
celle-ci ne jugeait plus possible d’en achever I'équipement et d’en
assurer l'entretien. La mission que vous m’aviez ainsi confiée,
J’ai fait les plus grands efforts pour la remplir. Il a été envisagé
successivement de faire du “Research” un Laboratoire Inter-
national des Nations Unies, de le faire prendre en charge par le
Conseil Océanographique que I'UN.E.S.C.O. avait projet de
créer, enfin de lui consacrer les premiéres sommes qui pourraient
étre recueillies auprés de grandes fondations privées au titre de
IAnnée Géophysique Internationale. Chacun de ces buts a été
poursuivi par les voies les plus diverses : en faisant appel aux
Comités Nationaux pour 'UN.E.S.C.0., au Conseil Economique
et Social des Nations Unies, a4 la voie diplomatique. Le Secré-
taire Général de 1'Union, ainsi que nos anciens Présidents, le
Professeur Chapman et le Dr. Fleming, ont eux-mémes fait des
démarches pressantes, auxquelles répondaient celles des hommes
de science anglais et en particulier celles de notre collégue I’Astro-
nome Royal Sir Harold Spencer Jones. Nous avons trouvé par-
tout un accueil compréhensif, on ne nous a nulle part opposé de
refus catégorique. Mais des années sont nécessaires pour mettre
en mouvement les grands organismes internationaux, des années
pendant lesquelles il eiit fallu entretenir le “Research” sans étre
str de pouvoir l'utiliser ensuite. Durant ces délais, la décision de
démolir le navire a été prise fin Mars 1952. Cette perte dou-
loureusement ressentie par tous les géomagnéticiens nous a rendu
manifeste, une fois de plus, la grandeur des services rendus a
notre science par I'Institution Carnegie.
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Mais elle ne nous dispense pas de songer a 'avenir. On a pu,
de divers cotés, pallier & Pabsence de grand navire spécialisé.
Je citerai seulement deux de ces entreprises. D’abord I'expédition
de la Galathea qui comportait des mesures en mer profonde
faites par nos collégues danois. D’autre part j’ai appris par
hasard il y a quelques mois que le Dr. B. M. Cwilong, professeur
de physique a ’'Université de Colombie Britannique, avait entre-
pris avec un petit bitiment de 48 tonnes, la “Princess Waimai”,
une croisiére d’observations magnétiques dans I'Océan Pacifique,
et qu'un autre navire non magnétique, de 10 meétres de long,
le Non-magnetic III, en achévement 4 Vancouver, devait le re-
joindre aux iles Hawai. Le Canada nous donne ici une précieuse
lecon : Que les grands pays maritimes, seuls ou par groupes,
acceptent d’armer pour faire des mesures des batiments de faible
tonnage, par exemple des dragueurs de mines qui sont extréme-
ment peu magnétiques, et les expéditions plus importantes, dont
vous savez comme moi Iabsolue nécessité pour la science, ne
tarderont pas & s’imposer d’elles-mémes. Peut-étre, aprés en avoir
discuté, pourrons nous émettre des voeux précis que notre futur
Président essayera a son tour de faire aboutir; j’espére qu’il
aura plus de succés que je n’en ai eu moi-méme.

Le second des grands problémes qui s’étaient posés a4 I’Associa-
tion au cours de ’Assemblée de Bruxelles, ¢’était de trouver, pour
nos collégues engagés dans les recherches concernant la Haute
Atmosphére, la place ou ils puissent discuter le plus utilement
des questions que les intéressent et des actions internationales
qui pourraient en faciliter la solution. Beaucoup d’entre eux sou-
haitaient que notre Association leur fournisse une telle place ;
les accueillir nous paraissait 4 tous un enrichissement certain.
Un projet accordant 4 la Haute Atmosphére une trés grande
liberté d’action tout en évitant I’éclatement de notre Association
avait été établi & Bruxelles par le Professeur Chapman et soumis
a I’Association de Météorologie. Mais il intéressait beaucoup
d’autres organismes, en particulier I'Union Radio-Scientifique
Internationale. Votre Bureau a procédé avec eux a un tres large
échange de vues. Puis, au cours d’'une réunion du Comité Ex¢-
cutif de I’Union tenue a Paris en Avril 1953, le Bureau de 1’Asso-
ciation de Météorologic en a de nouveau discuté avec notre
Bureau, sous la présidence du Professeur Chapman. Nous som-
mes arrivés 4 un accord qui délimite autant qu’il est possible les
domaines d’action de nos deux Associations. Cet accord ne pourra
évidemment étre considéré comme définitif qu’a I'issue de cette
Assemblée, mais il a déja permis de donner une forme nouvelle
au programme de nos travaux. Comme vous avez pu le constater
4 la lecture de l'ordre du jour, nous aurons cette année deux
sortes de séances: D’une part des séances pléniéres sur des
questions administratives ou sur des questions scientifiques intér-
essant ’ensemble de nos membres ; d’autre part des séances
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jumelées ou se discuteront dans des salles séparées les problémes
de la Haute Atmosphére et les problémes du Géomagnétisme
interne ou superficiel. Les réunions concernant la Haute Atmo-
sphere sont organisées par le Comité actif que nous avons élu
4 Bruxelles conjointement avec I’Association de Météorologie,
et 'une des réunions prévues est commune avec cette Association.
Ce sera a vous de dire si vous approuvez la nouvelle organisa-
tion, ou sinon de suggérer 4 notre dévoué Secrétaire Général
comment il faudrait la perfectionner pour la préparation de la
prochaine Assemblée,

Une question étroitement liée & la précédente est celle du titre
méme de notre Association. Tout le monde est d’accord pour
maintenir dans ce titre le Magnétisme terrestre, et méme pour
Pabréger en Géomagnétisme. Mais les Météorologistes répugne-
raient & nous voir ajouter quoi que ce soit qui rappelle le mot
d’Atmosphére, méme “haute” ou “supérieure”. Ils suggerent que
notre but est la physique de I'lonosphére, tandis que le Professeur
Chapman nous conceille d’adopter le mot neuf d’Aéronomie. Je
vous en parle surtout pour vous laisser le temps de vous accou-
tumer & ce mot, mais il ne serait pas souhaitable d’ouvrir une
discussion sur le titre de notre Association tant que l'accord ne
serait pas complet sur le domaine qu’elle doit couvrir ; en effet
cette question de titre, qui parait a priori secondaire, souléve les
plus grandes passions et risque, si on la pose d’emblée, de faire
échouer toute la réforme.

Pour répondre 4 I’accroissement de ses responsabilités, notre
Association devra examiner, dés la présente Assemblée, si elle
n’estimerait pas souhaitable d’améliorer son organisation interne,
en particulier la répartition des tiches entre ses divers Comités.
Notre role statutaire consiste a étudier les questions qui con-
cernent le Magnétisme et 'Electricité terrestres en tant que ces
questions exigent une coopération internationale. Ainsi nous
avons d’abord a stimuler et & coordonner les efforts nationaux.
(’est pourquoi nos Comités ont été créés en vue de tiches pré-
cises : obtenir des résultats mieux répartis ou plus comparables,
recueillir et élaborer des données éparses. Quelques uns ont ac-
compli dans cet ordre d’idée un travail énorme : ils peuvent
étre considérés (et sont méme considérés par P'UN.E.S.C.0.)
comme de véritables services internationaux. Je pense surtout
a notre Comité pour la comparaison internationale des étalons
géomagnétiques et 4 notre Comité des caractéres magnétiques.
Par contre, certains de nos Comités remplissent surtout un role
d’information sur les progrés réalisés dans les divers pays, role
dévolu souvent a leur seul Président. Or ces informations de-
vraient déja figurer dans les rapports nationaux, et ceci enléve
un peu d’intérét & une récapitulation par sujets de travail.

Peut-étre serait-il possible de distribuer plus largement la be-
sogne entre les divers Comités Spéciaux et, au sein de chacun
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d’eux, entre les membres qui les composent. Du méme coup, il
semblerait possible de réduire un peu le nombre de nos Comités,
qui était de 5 & la premiére Assemblée de Rome en 1922, qui est
maintenant de 15. Un questionnaire en ce sens a été adressé aux
Présidents des Comités eux-mémes, et nous aurons a discuter
leurs propositions. Cette réduction permettrait éventuellement,
sans alourdir la tiche de notre Secrétaire Général, de donner
satisfaction aux demandes de créations nouvelles, qui vous parai-
traient justifiées. Vous aurez, ici encore, des décisions & prendre.
C’est ainsi qu’on nous a proposé la création d’'un Comité Spécial
du Magnétisme fossile. Pour que vous soyez complétement
éclairés, le Comité Exécutif a désigné le Professeur Nagata
comme rapporteur de cette question. Vous pourrez ainsi juger
dans quelle mesure elle est susceptible d’une action internatio-
nale.

Si j’ai cru devoir mettre I'accent sur notre rdle de coopération
matérielle, il est évident que toute organisation serait vaine si
elle ne considérait simultanément 1’aspect purement scientifique
des problémes a résoudre. Cest a ce titre que, dans I'ordre du
jour de nos Assemblées, une part de plus en plus importante est
consacrée a exposé de travaux scientifiques personnels. Je me
demande si, dans cette voie, nous n’avons pas atteint & Bruxelles
une limite qu’il serait raisonnable de ne pas dépasser. En effet,
nous ne pouvons espérer intéresser ’ensemble de nos membres
4 des discussions de détail ; nous ne pouvons non plus fragmenter
notre Assemblée en un grand nombre de colloques fermés dont
chacun réunirait un petit nombre de spécialistes. De tels col-
loques sont bien entendu de la plus grande utilité. Notre Asso-
ciation se doit d’aider, ou de faire aider par I'UN.E.S.C.0., ceux
dont nos collégues pourraient prendre Iinitiative en dehors de
nos Assemblées triennales, ou a leur occasion, immédiatement
avant ou aprés. A ’Assemblée méme il me semble que certaines
restrictions sont inévitables dans la présentation des communi-
cations. Une telle discipline est déja exercée, dans une mesure
en général assez faible, par les Comités Nationaux. Il me semble
qu’elle serait mieux assurée encore si 'organisation de chacune
de nos séances était confiée a 'un de nos Comités Spéciaux, ou
a4 défaut de Comité compétent, confiée a une personnalité
particuliérement qualifiée. I1 ne s’agirait d’ailleurs pas néces-
sairement de limiter le temps de parole. Au contraire il serait
parfoit nécessaire de provoquer des exposés d’ensemble sur
des points insuffisamment couverts. Un tel role est des main-
tenant assuré par le Comité Spécial de la Haute Atmospheére
dans son propre domaine, qui est pourtant trés vaste, mais il me
semble que la formule pourrait étre généralisée.

La difficulté évidente d’une telle organisation est qu’elle doit
étre envisagée longtemps a l'avance. Cette difficulté ne semble
pas insurmontable. Nous avons tenté un premier pas dans cette
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voie dés la présente session, en groupant, le mieux possible, les
communications prévues et en les rapprochant du rapport pré-
senté par le Comité Spécial qui traite du sujet le plus voisin.
Jen donnerai seulement quelques exemples : — 1°) — Les com-
munications sur le spectre auroral suivront le rapport du Comité
n°2 —2°) — Nous avons demandé au Dr. Martyn de bien vouloir
présenter, apres le rapport du Dr. Egedal concernant les obser-
vations équatoriales organisées par notre Comité n°11, une dis-
cussion scientifique des résultats obtenus — 3°) — D’accord avee
IAssociation de Séismologie, le Professeur Bullard présidera une
séance entiérement consacrée aux recherches théoriques sur les
mouvements dans le noyau terrestre, qui ont commencé il y a
15 ans a peine par le travail d’ Elsasser et qui semblent devoir
résoudre définitivement les questions posées par Iorigine du
champ et sa variation séculaire ; les communications sur ce
sujet qui nous ont été adressées directement ont été transmises
au Professeur Bullard et il en a lui-méme provoqué d’autres, —
4°) — Enfin le Comité n°8 sur la technique des observations
a confié¢ au Professeur Thellier un rapport sur les modes d’en-
registrement 4 adopter au cours de I’Année Géophysique Inter-
nationale pour I’étude des variations rapides, en particulier des
pulsations. J’espére que la lecture de ce rapport aménera de
fructueux échanges de vue, et que des rapports analogues seront
consacrés, lors de prochaines Assemblées, aux perfectionnements
instrumentaux les plus désirables, par exemple aux étalons pri-
maires qui nous font si cruecllement défaut. Bien entendu, la
tiche du Comité n°8 ne s’arréterait pas la, mais il devrait
stimuler, entre les Assemblées I'exécution du programme en-
visageé.

On voit par ces essais encore trés imparfaits ce que pour-
rait étre l'organisation de nos séances par les Comités eux-
mémes. J’ai tenu a présenter de telles suggestions, car je les
crois de nature a développer leur activité et a orienter favorable-
ment la vie méme de notre Association, mais je pense que vous
attendez aussi de moi quelques considérations plus scientifiques.
Je me garderai cependant d’aborder, malgré leur importance,
les questions pour lesquelles nous avons prévu des séances spé-
ciales, en particulier la question de la variation séculaire, bien
que son intérét soit pleinement reconnu en France, puisque ses
principaux aspects seront évoqués par le Professeur Nagata d’une
part, par le Professeur Bullard de I'autre. La question des pul-
sations qui sera traitée par le Professeur Thellier du seul point
de vue instrumental, m’a paru au contraire mériter quelques
mots précédant la discussion sur les appareils qui serviront a
les enregistrer.

Les travaux sur les pulsations pourraient étre médités par
Phistorien des sciences. Car les géophysiciens se sont intéressés
a elles a plusieurs reprises ; des auteurs trés connus ont bien
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décrit leurs propriétés essentielles dans des périodiques répan-
dus. Et pourtant la curiosité soulevée par ces publications s’est
chaque fois rapidement émoussée. Lorsque survenait une nou-
velle crise, peu de chercheurs avaient le courage de fouiller les
vieux textes, et beaucoup retrouvaient des phénomeénes observés
depuis longtemps. Parmi les pionniers dont les observations sont
a relire, il faut rendre hommage a Van Bemmelen, Ebert, Birke-
land, Angenheister, pour ne citer qu’eux parmi bien d’autres.
(La mémoire d’Eschenhagen a été mieux gardée parce que son
nom était souvent associé aux pulsations elles-mémes). Ce devoir
diiment rempli, je me permettrai de ne plus trop me soucier des
priorités ; j’essayerai plutét de voir dans son ensemble la situa-
tion actuelle, et de me tourner un peu vers 'avenir.

Il faudrait définir d’abord ce que nous appellerons des pul-
sations., Ce nom, qui n’est pas le seul & avoir été adopté, mais
qui semble aujourd’hui généralement admis, a été employé dans
des sens trés divers, Dans son sens le plus général, il qualifierait
les variations plus ou moins oscillatoires du champ magnétique
terrestre comportant des composantes spectrales de période com-
prises entre 1/10%=¢ de seconde et 10 minutes par exemple. Bien
entendu des composantes de période plus courte ou plus longue
sont présentes dans n’importe quel phénomeéne magnétique. Mais
un méme enregistrement ne peut les metire en évidence. En ce
sens, notre définition des pulsations est en réalité instrumentale.
Bien plus, la bande de fréquences indiquée est encore trop large
pour la plupart des apparcils. On trie en général plus finement
dans leur spectre. C’est 'origine de quelques contradictions entre
les résultats publiés et ¢’est pourquoi nous devrons faire un effort
pour unifier simultanément nos instruments et notre vocabulaire.

Au dessus de 10 minutes de période, on se trouve dans le do-
maine des enregistreurs classiques ; les variations qui sont ainsi
enregistrées, et que vous connaissez bien, n’ont pas de caractére
oscillatoire marqué. Par contre, la limite inférieure des périodes
semble moins tranchée. Nos collégues Harang d’une part, Sucks-
dorff de I'autre, ont décrit des pulsations de période trop courte
pour étre séparées par les enregistreurs ordinaires. Ces “vibra-
tions” comme les appelle Harang présentent un caractére trés
local. Mais elles se montrent quelques fois aux latitudes moyen-
nes ; on les a vues par exemple lors de la tempéte magnétique du
28 Mars 1946 inscrite a Chambon-la-Forét sur I'enregistreur La
Cour rapide. Cependant il faut étre prudent dans l'interprétation
des données correspondant aux variomeétres non amortis. Ici
j’empiéte un peu, mais trés peu, sur le domaine du Professeur
Thellier : Lors de coups de foudre proches enregistrés sur le
méme appareil en 1953, les oscillations propres des aimants ont
donné a Penregistrement un aspect analogue au préeédent. Or
un variométre amorti, qui n’était pas en service au moment de
la tempéte magnétique précédente, a donné seulement des im-
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pulsions insignifiantes. Ainsi, pour 'observation des pulsations,
Pamortissement est une condition presque aussi importante que
Paccroissement de sensibilité.

Si on veut descendre a des périodes encore plus basses, il faut
admettre un changement complet dans les méthodes de mesure,
et c’est 4 cause de cette modification instrumentale que j’ai eru
pouvoir fixer a4 1/10°=¢ de seconde la limite des pulsations pro-
prement dites. Dans leur domaine, amplitude décroit déja avec
la période, & peu preés constamment de quelques dizaines de
gammas a une fraction de gamma. Mais au dessous de 1/10%me
de seconde cette amplitude devient si faible qu’on perd 'espoir
de mettre en évidence la forme précise des phénoménes. On
détermine seulement I’énergie mise en jeu dans un certain
intervalle de fréquences. Pour une largeur de bande de 1 cycle
par seconde, I’énergie observée est celle qui correspondrait 4 une
amplitude fixe de I'ordre du centiéme de y vers 10 cycles par
seconde, du millieme vers 100 cycles, du dix milliéme vers la
fréquence mille, si on en juge par les trois ou quatre expériences
assez divergentes qui ont été faites jusqu’ici (par Menzel et
Salisbury, Willis, Aarons). On passerait ensuite 4 la gamme des
bruits solaires, beaucoup mieux étudiée mais qui sort franche-
ment de notre sujet.

Si les expériences que je viens de citer ne concordent pas par-
faitement, si les variations de période trés courte ont des niveaux
extrémement variables d’un point 4 Pautre, cela est dii au moins
en partie aux différences géographiques de conductivité du sol,
qui sont déja sensibles dans le domaine des pulsations propre-
ment dites. Dans une comparaison entre deux station francaises
(Chambon-la-Forét et St. Michel I’Observatoire) distantes de
500 Km, ’'amplitude des mouvements ayant des périodes de quel-
ques minutes était le méme, pour autant qu’on pat parler de
période dans ces cas. Au contraire, Pamplitude était supérieure
de 50 % environ 4 Chambon, pour les pulsations ayant une
période de vingt a trente secondes. C’est évidemment & Peffet
pelliculaire (ou skin effect) que 'on doit cette variation : les
courants induits dans le sol par les variations magnétiques
pénétrent a des profondeurs qui croissent avec la période jusqu’a
intéresser toute la crofite, réduisant alors I'importance de la
géologie superficielle. On voit 'intérét d’associer les mesures de
courants telluriques aux mesures de champ. Cagniard a montré
comment, en comparant les deux especes de variation on pourrait
obtenir des données pratiques sur la nature du sous-sol. Inverse-
ment on peut utiliser cette comparaison pour s’affranchir des
conditions locales.

Reprenons la description des pulsations. Pour qu’elles appa-
raissent, il faut que la journée soit un peu agitée. Si elle ne ’est
pas ftrop, et cela quelle que soit la forme d’enregistrement
adoptée, les pulsations se présenteront différemment aux heures
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de jour et de nuit (Fig. 1) : les baies, qui se produisent la nuit,
avec un maximum vers 23 heures, sont en général accompagnées
de pulsations ; c’est le phénoméne des p.s.c., polar or pulsational
sudden — commencements, dont notre Comité n°9 catalogue les
cas les plus importants. D’une station a Pautre les amplitudes de
la baie varient beaucoup et de fagon a4 peu prés indépendante,
au point qu’on enregistre souvent des baies sans pulsations et
des pulsations sans baies. Mais ceci ne doit jamais étre vrai
simultanément pour I'ensemble des stations. Il est probable que
toute pulsation est accompagnée, au moins dans les régions
polaires, de phénoménes a plus grande période.

Le jour, 'agitation est & peu pres incessante, la période des pul-
sations est courte. Cependant il ne faut pas exagérer leur dif-
férence de nature avec les pulsations nocturnes. En comparant
des enregistrements faits au Japon d’une part, au Sahara de
Pautre, Kato et Ossaka ont retrouvé dans I’hémisphére diurne les
pulsations observées du cdté nocturne, trés semblables d’une
station & I'autre. Donc une partie de Pagitation diurne est aussi
attribuable aux baies et il serait important de la séparer. Mais
elle est masquée par des périodes plus courtes qui, elles, n’ap-
paraissent pas pendant la nuit, tout au moins avec la sensibilité
des récepteurs actuels.

Tous les phénoménes dont nous avons parlé jusqu’ici sont en
général trés irréguliers et font simplement penser a4 une turbu-
lence de I'ionosphére comme celle qu’observent les radioélectri-
ciens. Leur étude serait donc justifiable des méthodes stati-
stiques. La comparaison de champs magnétiques ou telluriques
aléatoires en deux stations différentes pose un probléme assez
intéressant de corrélation vectorielle (indépendante des axe de
coordonnées) qui a éte résolu récemment, et on peut espérer
obtenir prochainement des précisions numériques sur cette cor-
rélation.

Ce genre d’¢tudes statistiques, pour indispensable qu’il soit,
paraitra probablement sévére 4 beaucoup d’entre nous. Au con-
traire, ce qui a exité la curiosité des magnéticiens, ce sont les
trains d’oscillations, d’une régularité parfois spectaculaire, qui
apparaissent inopinément dans les enregistrements au milieu de
Pagitation. C’est ce qui se passe dans les régions polaires pour
les pulsations géantes. Vous connaissez bien ces pulsations, qui
font I'objet cette fois des travaux de notre Comité n°5, et vous
savez qu’elles peuvent avoir des amplitudes et des périodes ex-
ceptionnelles. Un exemple extréme est donné par la pulsation
du ler Mars 1942 (Fig. 2) dont la période était de 4 minutes et
demie et qui a été bien observée jusque dans les régions tropi-
cales.

Sur les enregistrements rapides des stations de latitude
moyenne on trouve de méme, parmi les pulsations diurnes, des
oscillations plus ou moins réguliéres, qui parfois durent des
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heures avec une période bien constante autour de 20 secondes
par exemple (Fig. 3) mais qui, plus souvent, comportent seule-
ment ¢a et la des groupes caractéristiques (Fig. 1). On ne peut
hésiter a4 considérer ces groupes comme réguliers et pourtant on
n’est guére en mesure de justifier cette assertion. Comme les

pulsations

réguliéres semblent former la seule catégorie homo-

géne au sein de I’ensemble des pulsations, avec leurs périodes
de Pordre de la demi-minute, il y a 14 une question importante
et délicate, qui serait de trouver une mesure objective du carac-
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tére régulier ou irrégulier de chaque portion d’enregistrement.
Le critére actuel, savoir la présence de quelques oscillations dont
la période soit 4 peu prés constante et 'amplitude lentement
variable, nous met dans la situation des sophistes grecs se deman-
dant quel est le nombre minimum des grains de blé pouvant
constituer un tas.

Contrairement aux pulsations géantes, qui sont en général
restreintes 4 une région voisine de la zone aurorale et extérieure
a celle-ci, les pulsations réguliéres des latitudes moyennes, quoi-
que beaucoup plus faibles, ont une extension bien plus grande.
Les enregistrements telluriques de la Compagnie Générale de
Géophysique montrent parfois les mémes groupes d’ondes en
Europe, en Afrique et en Amérique (Fig. 4). Au cours d’'une pro-
chaine séance M. Kunetz vous donnera des détails a ce sujet.
Dans la comparaison plus modeste entre deux points de France,
dont je parlais tout a I'heure, la plupart des pulsations, régu-
lieres ou irréguliéres, se retrouvaient en général sans difficultés
d’unc station 4 l'autre. Cependant les courtes périodes étaient
favorisées & St. Michel par 'ionosphére locale, au point qu’elles
arrivaient parfois & masquer les périodes plus longues.

Je ne vous parlerai pas des variations observées dans la fré-
quence des pulsations au cours du jour ou de I'année. Vous com-
prenez que le choix des instruments est essentiel, puisqu’il incor-
pore dans les statistiques une portion plus ou moins grande de
pulsations nocturnes dont la période est plus longue. D’ailleurs
Pamplitude, qui est liée & la conductivité de I'ionosphére et du
sol, n’a pas une signification aussi universelle que I’heure ou la
période d’apparition. Peut-étre la différence entre la nuit et le
jour est-elle seulement due aux différences de conductivité de
I’ionosphére. Cela donnerait un intérét particulier aux mesures
faites au moment des éclipses, si la variabilité coutumiére des
pulsations ne risquait de noyer toute variation systématique
observée.

Il faudrait maintenant aborder la théorie des pulsations. Avou-
ons d’emblée qu’elle n’a pas fait un pas depuis cinquante ans.
(Ceci ne doit d’ailleurs pas nous décourager si nous réfléchissons
au temps qui s’est écoulé entre I'inauguration des enregistrements
magnétiques et le moment ofi, pour la premiére fois, un des
phénomenes qu’ils pouvaient faire apparaitre, celui des crochets
magnétiques liés aux éruptions chromosphériques a été bien
identifié.). A vrai dire il n’y aurait peut-étre pas de trés grandes
difficultés a comprendre la présence des pulsations irréguliéres :
les perturbations accidentelles de I’'ionosphére dues aux chutes
de corpuscules dans la zone aurorale, ou méme ailleurs, suf-
firaient & les expliquer. On a parfois placé dans la couche E le
siége de ces perturbations. Mais la scintillation des radio-sources
galactiques observées par Little et Maxwell par exemple conduit
a mettre plutét en cause des fluctuations de structure dans la
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couche F ou dans des couches plus élevées encore. Quelques
résultats de sondages ionosphériques rapides confirmeraient ce
point de vue.

La question la plus irritante est celle de la formation des grou-
pes réguliers, si caractéristiques qu’ils ont donné lieu a des
expressions comme “pulsation en navette” ou “pulsation en
fuseau”. Il serait tentant de faire dériver les pulsations régu-
liéres des pulsation irréguliéres en supposant que celles-ci sont
filtrées par un systéme résonant & bande passante étroite, ou
encore qu'une propagation avec dispersion fait prédominer les
périodes privilégiées qui correspondent & des maximums ou &
des minimums de la vitesse de groupe. Il est possible d’imaginer
dans I'ionosphére des mécanismes de résonance ou de propaga-
tion dispersive ; on a notamment invoqué des oscillations de
plasmas. Mais ces explications, qui se présentent d’elles-mémes,
butent contre la soudaineté et la simultanéité d’apparition des
pulsations réguliéres en des régions écartées.

Si on admet au contraire que les pulsations réguliéres consti-
tuent un phénomeéne original, on est conduit 4 leur chercher une
cause a la fois peu étendue dans son principe, puisque leurs
périodes sont relativement courtes, mais étendue, dans ses effets,
a la Terre entiére. L’explication ancienne qu’en avait donné
Stérmer, savoir la circulation de nuages d’ions autour de la
Terre sur des orbites périodiques, était dans la honne direction.
Elle ne satisfait plus personne aujourd’hui, mais il ne semblerait
pas_impossible de la moderniser. En attendant, on pourrait
P'utiliser, & défaut d’autre guide, pour des projets d’observation.
Par exemple, comme I'a fait remarquer Harang, ces orbites
s’approchent alternativement des deux zones aurorales ; on
pourrait donc examiner pendant la prochaine Année Géophy-
sique si une méme pulsation géante peut intéresser simultané-
ment des régions arctiques et antarctiques.

Si on se rapelle que I'étude des pulsations lides aux baies
nous a conduit 4 souhaiter aussi une comparaison des hémi-
sphéres obscur et éclairé; si 'on considére que la mise en
évidence d’une propagation éventuelle dépend d’observations
bien synchronisées en une chaine de stations proches, chaine
qui figurerait au programme d 'Année Géophysique suivant une
heurcuse proposition de nos collégues allemands. on voit que
la connaissance des variations rapides géomagnétiques exigerait
inpérieusement un effort véritablement mondial. Elles représen-
tent donc un modéle des actions communes que notre Association
se fait gloire d’entreprendre. C’est 14 la raison principale pour
laquelle je désirais vous en parler.

Au travail maintenant! JFespcére, Mesdames, Messieurs, que
dans le cadre imposant préparé par nos collégues italiens vous
tirerez de vos contacts mutuels le hénéfice et Pagrément ordi-
naires. I.’Assemblée de notre Association est ouverte.
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APPENDIX 2

Geophysicists whose deaths have been reported
since the Brussels Assembly 1951

Daniel Lyman Hazard (U.S.A.). D. L. Hazard died on Septem-
ber 21, 1951, at the age of 86. He entered the U.S. Coast and
Geodetic Survey in 1892, and as Chief of the Division of Ter-
restrial Magnetism during many years he contributed largely to
the development of geomagnetic research in the United States.
His “Directions for magnetic measurements” will be well known
to magneticians all over the world.

Bruno Collasius (Argentina). B. Collasius of the Geophysical
Department of the Servicio Meteoroldgico Nacional, Argentina,
died on October 19, 1951, at the age of 57, after nearly 35 years
of service in geophysics. He spent five years at the Orcadas
(Laurie Island) Observatory, four of them as Officer-in-Charge.

Alexander Crichton Mitchell (Great Britain). Dr. A. Crichton
Mitchell died in Edinburgh on April 15, 1952, at the age of 87.
In 1916 he was placed in charge of the Eskdalemuir Observatory
and in 1922 he became the first Superintendent of the newly-
established Meteorological Office in Edinburgh. His principal
interest was terrestrial magnetism, to which discipline he made
outstanding contributions, including a valuable review of the
subject in its historical aspect.

A. Tanakadate (Japan). A. Tanakadate, Professor Emeritus
of Physics, Tokyo University, died on May 21, 1952, in his 96th
year. He was well known internationally and was an authority
on terrestrial magnetism. He attended and took an active interest
in many of the early meetings of the International Union of
Geodesy and Geophysics, and was elected first president of its
Section of Terrestrial Magnetism and Electricity at Brussels in
1919.

Harold Edgar McComb (U.S.A.). I. E. McComb died on Oc-
tober 11, 1952, at the age of 66. He was appointed magnetic
observer in the U.S. Coast and Geodetic Survey in 1909, and
tock an active part in the general magnetic survey of the
country. After the close of World War I he was placed in charge
of the magnetic observatory at Honolulu, where he spent nine
years. In 1948 he became Chief of Geomagnetism Branch of the
Coast and Geodetic Survey. His final important work was the
completion of his “Magnetic Observatory Manual”, published in
1952 shortly after his death.

Hans Benndorf (Austria). Prof. Dr. H. Benndorf of Graz died
on February 11, 1953, at the age of 82. Among geophysicists he
will be remembered for his mechanically recording electrometer,
used in atmospheric electric research. He also made pioneering
contributions in the field of radio-activity, cosmic radiation and
meteorology.
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Rosendo Octavio Sandoval (Mexico). R. O. Sandoval, Chief of
the Magnetic Department, Geophysical Institute of the National
University of Mexico, died on April 2, 1953. He was well known
in the field of terrestrial magnetism to which he contributed
much information pertaining to the values of the magnetic ele-
ments and the secular variation in Mexico.

George Ray Wait (U.S.A.). Dr. G. R. Wait, a leading authority
on atmospheric electricity, died on April 9, 1953, at the age of 66.
He joined the staff of the Department of Terrestrial Magnetism,
Carnegie Institution of Washington, in 1920, and from 1921 to
1924 he was in charge of the Watheroo Magnetic Observatory.
Dr. Wait contributed largely to the discovery of characteristic
features in the diurnal variation of the earth’s electric field.
After his retirement in 1951 he completed an outstanding study
of atmospheric electric observations made at Tucson.

Th. Lessoe Miiller (Denmark). Th. Laessae Miiller, the Danish
instrument-maker, who proposed the optical temperature com-
pensation of magnetic variometers and in consultation with
D. la Cour constructed the monad balance magnet, died on July
10, 1953, in his 77th year.

Nicholas Hunter Heck (U.S.A.). Captain N. H. Heck, Chief of
the Division of Terrestrial Magnetism and Seismology of the
U.S. Coast and Geodetic Survey for 20 years, died on December
21, 1953, at the age of 71. He was a leading authority on seismo-
logy and has published a great number of papers concerning
nautical problems, compensation of the magnetic compass, velo-
city of sound in sea-water, radio-acustic method of determining
position in hydrography and other questions.

APPENDIX 3

Report of the Secretary and Direclor of the
Central Bureau for the period 1951—1954
General

The period under review marked a new and gratifying step
forward along the line of increasing activity that has for so many
years characterized the work of the Association of Terrestrial
Magnetism and Electricity.

The world-wide character of the activity of the Association
becomes more and more pronounced, not only owing to the
steady increase in the number of countries joining the Interna-
tional Union of Geodesy and Geophysics, but also owing to the
fact that an increasing number of these countries are implement-
ing a geomagnetic research programme of their own, for the
planning of which the advice of the Association and its Special
Committees is often requested.

At the same time, and to make allowance for all the varied
aspects of Terrestrial Magnetism and Electricity, the scope of the
Association seems to have become even wider than before. This



REPORT OF THE SECRETARY 57

is illustrated by the fact that at the Brussels Assembly 1951 not
less than 15 Special Committees were established for the coming
three-year period. All of these Special Committees have been
working efficiently as will be seen from the activity reports
presented at the Rome meeting.

According to a resolution passed by the Union at its Brussels
meeting it was left to the Central Bureau of the IATME to get in
touch with all international organizations concerned in order to
obtain within the frames of the IUGG an appropriate and well
defined place for the discussion of problems relating to upper
atmospheric physics. A preliminary agreement has been reached,
which is submitted for the consideration of the Rome Assembly.

At the request of the Special Committee for the International
Geophysical Year, the Bureau of the Association initiated in 1953
a general inquiry among all magnetic observatories and geo-
physical institutions for the purpose of obtaining full information
as to the different types of special instrumental equipment used
for the registration of rapid variations. The material has been
studied by the Chairman of the IATME-Committee on observa-
tional technique, Prof. Thellier, who has prepared for the Rome
Assembly a comprehensive and important report on the subject.

Publications

The Transactions of the Brussels Meeting, IATME Bulletin
No 14, were prepared for printing by the retiring Secretary and
Director of the Central Bureau, Dr. J. W. Joyce, who most gene-
rously took upon himself this arduous task. Although at the
same time Dr. Joyce has had to undertake a steadily increasing
amount of official duties which has caused some delay in the
preparation of the Transactions he succeeded in getting the
volume ready for distribution in July 1954, and it is hoped that
practically all member-countries will have received their copies
in time for the Rome meeting. The main distribution has taken
place through National Committees, with single copies to the
Officers of the Association, to the Chairmen of Special Commit-
tees and to the Secretaries of other Associations. Preliminary
distribution figures are as follows:

To National Committees .......coccveiviiiiiiniiiiniiniinnn, 1055 copies
TorIndividuals el m s et oo s
To the General Secretary IUGG and UNESCO ...... 0=t
Heldiin stock=on et i s et o e 344

Total edition ... 1454 copies

Dr. Joyce has also made the practical arrangements for the
printing and distribution of
Edition
Bulletin 12 f, Geomagnetic Indices K and C, 1951 ......... 600
Bulletin 12 g, Geomagnetic Indices K and C, 1952 ......... 650
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Bulletin 12 h, Geomagnetic Indices K and C, 1953, edition 630
copies, has been printed in Holland under the supervision of
Dr. Veldkamp, Secretary of the IATME Committee on charac-
terization, and thanks to a remarkable effort on the part of the
Committee the Association has succeeded in having also this
volume issued in time for the Rome meeting.

Finances

At the Brussels meeting the Association approved the following
budget for the period January 1, 1951 to December 31, 1953

ESTIMATED RECEIPTS ESTIMATED PAYMENTS
$ $

Cash on hand 1/1 51... 10.530 Management expenses
From Union for period (including  expenses

1/1 51 to 31/12 53, based since 1/1 51) ......... 1.200

on guaranteed mini- Brussels Transactions. . 3.500
mum of £900 per year 7.560 Preparation for Brussels

Total .................. 18.090 (1/1 51 to Assembly). . 600
Preparation for 1954

MEEINE o oo s 700

Subventions:
Outstanding to Journal
of Geophysical Re-

search ............... 170
Magnetic intercompari-
SONS s stais s i wmisn 1.000
Equatorial observations 500
Magnetic aclivity indices 1.250
Lunar studies.......... 1.000
Giant pulsations ....... 250
Instrumental program.. 6.000
Estimated paymenls. ... ~ 16.170 16.170
Estimated balance 31/12
B3 o an s s 1.920

NOTE: Estimated expenditures are $8.610 in excess of estimated income.
No account has been taken of UNESCO grants. These, if received, will
reduce the amount of deficit spending.

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 Washington
sub-account of the Association. The two audited part-statements
will be submitted to the special Budget Committee appointed
for the Rome Assembly.

When the total payments listed in the statement of accounts
seem extraordinary small as compared with those foreseen in
the budget for the period, this is due mainly to the following
special circumstances:
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(1) An unforeseen delay in the preparation of the TATME
publications Bulletin 14 and Bulletin 12 g made it impossible to
have these volumes printed and distributed before the 31st
December 1953. Printing and distribution costs amounting to
abt. $ 1.425 have been defrayed since the 1st January 1954.

(2)Also the disbursement of the subvention $ 1.000 for lunar
studies had to be postponed until early in 1954 and could there-
fore not be included in the statement here submitted.

(3) The instrumental programme for which a sum of $6.000
was set aside in the budget was deferred to await the results
of the latest improvements of the special variograph equipment
which the Association had considered to acquire.

Taking into account the above points (1), (2) and (3), the
formal balance as of 31 December 1953, $16.133,80, is partly
counterbalanced by firm commitments amounting to abt. $ 8.425
so that the amount actually at disposal for further expenditures
will be abt. $7.700 as against abt. $ 10.500 at the beginning of the
period under review.

UNESCO grants-in-aid have again most efficiently contributed
to the furtherance of the programme of the Association. The total
of the grants for the period here considered was § 4.350, including
$ 500 for travel grants to the Brussels meeting. $1.400 was allo-
cated for international comparisons which amount covered air-
transport of QHM-instruments and necessary repairs and com-
pletion of instrumental equipment. To assist in the publication
of the Brussels Transactions a total of $1.400 was granted and
a sum of $1.050 was made available for the publication of geo-
magnetic indices.

As for future expenditures it seems very likely that the plan-
ning of the International Geophysical Year 1957—58 will be
reflected also in the activity of the IATME during the coming
years, so that in preparing the budget for 1954—57 due regard
should be paid to such special requirements as may be expected
in connection with the preparations for the AGI.

Preparations for the Rome meeling

The first circular letter giving an outline of the programme
was sent to National Committees and Officers of the Association
and its Committees in January 1954. It was followed in May 1954
by a second letter giving a provisional agenda for the meeting,
and in July 1954 the detailed agenda was prepared and distri-
buted as Circular Letter No 3. An appendix to Circular Letter
No 3, containing proposals, reports of Special Committees,
abstracts of National Reports and Technical Communications,
has been prepared for distribution in Rome. The appendix has
also been distributed by mail in so far as such a distribution
could be completed in time for the meeting.
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APPENDIX 4
Statement of accounts and Budget

International Association of Terrestrial Magnetism and Electricity
Summary stalement of accounis from 1st January 1951 through 31st December 1953

RECEIPTS US dollars US dollars
Balance 31 December 1950 10530.93
Allocations from the Union:
1951 £ 900 (Dan.ace.) . .ovvninnneeeennnnnn s 2526.78
1952 £ 900 B e SR R T, 30 2526.78
1953 £ 900  » L 2526.7
a ’ il 7580.34
Grants-in-aid from UNESCO:
To Dan. ace. To US acc.
1951 $ 215000 ........... 2150.00
1952 S 400.00 90000 ........... 1300.00
1953 & 500.00 40000 ........... 900.00 "
e 4350.00
Interests:
Danish savings account..................... 83.44
US savings account ......................... 377.97
S 461.41
Sale of publications:
DA QCC o ap i s e e e 11.89
S ACE viniaicsnsvinmmin sie s Eviarsiaise s saisrei e 565 o5 45 209.20
— 221.09

From Temporary Commission for Liquidation
of the Polar Year 1932-33 (For publication of
K/Kp tables for 1932-33 in TATME Bulletin
No.12e) (US ace.). .. oovovviiii i 72.43

Total receipts 23216.20
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PAYMENTS US dollars  US dollars
Subventions:
Page charges, Journal of Geoph. Res. (US acc.) 172.00
Magnetic intercomparisons (Dan. ace.)....... 26.62
Equatorial observations (Dan. acc.).......... 116.65
Magnetic activity indices
Dan. acc. 206.81
US ace. 689.29
TR e o e A §96.10
Giant pulsations (Dan.ace) ................. 39.70
Reprints of Thesaurus of Observatory values
(U S AT e it s T e v a0 14.00 1265.07
Brussels meeting (US ace).............oooiiit, 545.03
Management expenses:
DD ACC o il S s i siarins aon bridoe e o s i s 281.08
Bt g e e SR i ey WA E SR Callo i Sic i 573.1%
s AR 854.20
UNESCO grants-in-aid
1951
Travel grants to Brussels meeting (US acc.) 500.00
Aid in publ. of JATME Bull. 12e (US acc.) 400.00
Intercomparisons of magn. standards (US
QOO e e e e o e s 500.00
Aid in publ. of JATME Bull. 14 (US acc.). 750.00
1952
Aid in publ. of IATME Bull. 12f (US acc.) 250.00
Aid in publ. of IATME Bull. 14 (US acc.). 650.00
Intercomparisons of magn. standards (Dan.
ACC ) s s e s e e 400.00
1953
Aid in publ. of IATME Bull. 12g (US acc.) 400.00
Intercomparison of magn. standards (Dan. i
ACC ) e i s T e e e e el 500.0
TR T 4350.00
Transferred to Prof. C. Stermer for auroral
publications for re-sale (US acc.)......... 65.00
Exchange in transferring § 1000 from Washing-
ton to Copenhagen....................... 3.10
Total payments 7082.40
Balance 31 December 1953
AN ACC e s e N s s el 8001.71
J R st RN N B ee R I e e 32,
US ace 8132.09 16133.80
Total 23216.20

The above statement is summarizing the sub-accounts of the Association,
the US sub-account, audited by A. David Singer, Accountant, Geophysical
Laboratory, Carnegie Institution of Washington, and the Danish sub-account,
audited by B. Hoff-Jessen, Chief Accountant, Danish Meteorological Institute.
In the summary all receipts and payments in Danish crowns have been
converted to US dollars, using as rate of exchange 1 US dollar to 6.8886
Danish crowns. The Danish balance, $§ 8001.71, is the dollar equivalent of

55120.68 Danish crowns.
Charlottenlund, 23rd August 1954

V. LAURSEN
Secretary, IATME,
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Report of Budget Committee

Le Comité de budget se composant de
Dr. Koenigsfeld

Dr. Olsen

Dr, Elvey
Dr. Veldkamp

a examiné le 20 septembre le rapport du Dr. V. Laursen sur le budget du

ler janvier 1951 au 31 décembre 1953.

Ce rapport a été approuvé par tous les membres présents.
Le Comité propose que l'Association de Magnétisme et Electricité
Terrestres remercie le Dr. Laursen pour la clarté du rapport remis et la

bonne gestion des finances.
L. Koenigsfeld  Johannes Olsen

C. T. Elvey J. Veldkamp

Approved budget for the International Association of
Geomagnetism and Aeronomy for the period January 1, 1954,
to December 31, 1956

ESTIMATED RECEIPTS

Cash on hand 1/1 1954.. 16,?30
From Union for period

1/1 1954 to 31/12 1956

(£ 900 a year)....... 7,560
Total .................. 23,690
Estimated payments.... 21,200

Estimated balance 31/12
2,490

ESTIMATED PAYMENTS

"
Management expenses.. 1,300
Brussels Transactions

(expenses 1/1 54 to As-

sembly) ............. 1,200
Rome Transactions..... 3,500
Preparation for Rome

(1/1 54 to Assembly). 1,500
Preparation  for 1957
 $11c1 1) |- 300
Magnetic activity indices 2,000
Magnetic intercompari-

100 1 - S 1,000
Lunar studies (including

$ 1,000 expended sin-

ce 1/1 54) ........... 2,000
International Geophysi-

cal Year (Meetings and

instruments) ........ 8,500
Total .................. 21,200
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APPENDIX 5
Proposals

I

Proposal concerning the position within the IUGG
of the physics of the high atmosphere

At the Brussels meeting 1951 the IUGG passed the following
resolution:

“The means of providing for adequate treatment of the Physics
of the High Atmosphere require further careful consideration.
This Assembly authorises the International Association of Ter-
restrial Magnetism and Electricity to continue discussion with
the other Associations, Joint Commissions and Scientific Unions
concerned, in the hope that a satisfactory solution to the
problem may be reached at the next Assembly of IUGG.”

In pursuance of this resolution the Bureau of the Association
of Terrestrial Magnetism and Electricity initiated a general
inquiry among all international organizations concerned with
the study of upper atmospheric physics, and on the base of the
replies received the two Associations most directly interested,
namely the Association of Meteorology and the present Associa-
tion, agreed upon a proposal which is submitted for the con-
sideration of the Rome Assembly. The proposal was published
in the July 1953 issue of the IUGG News-Letter as the report of
a special Commission appointed to study the item 8 of the agenda
for the Meeting of the Executive Committee of the IUGG, Paris
13—17 April 1953. The official French text of this report is
quoted here for reference together with an English translation.

1. Composition de la Commission :
Président : M. S. Chapman, Président de I'Union
Membres : MM. J. Coulomb, Président de FAIMET
K. R. Ramanathan, Président de I'’AIM
V. Laursen, Secrétaire de PAIMET
J. Van Mieghem, Secrétaire de I’AIM

2. Conclusion de la discussion :

21.1. La Commission estime que les problémes de la physique
de ’'lonosphére et de la luminescence de la haute atmo-
sphére intéressent plus particuliérement PAIMET. Les
travaux relatifs a ces problémes devraient étre pré-
sentés a PAIMET, discutés au sein de cette Association
et publiés par ses soins.



64

2.1.2.

21.3.

2.2.1.

22.2.

22.3.

224,

2.2.6.

2.3.1.

2.3.2.
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La Commission estime que les travaux relatifs 4 'ozone
atmosphérique, aux orages, a la propagation des ondes
sonores et a leur réflexion par la haute atmosphere,
ete. appartiennent au domaine qui intéresse plus direc-
tement I’AIM. Ceux-ci devraient étre présentés a I’AINM,
discutés au sein de cette Association et publiés par ses
soins,

Par contre, les phénoménes de lamésosphereintéressent
les deux Associations. Les problémes situés a la limite
des champs d’activité des deux Associations (météo-
rites, nuages lumineux, vent et turbulence dans la méso-
sphere, etc...) devraient étre discutés au cours des
séances communes des deux Associations.

En vue de coordonner les activités des deux Associa-
tions dans le domaine de la Physique de la Haute Atmo-
sphére et d’établir entre elles une coopération fruc-
tueuse dans ce domaine, il faudrait constituer un
Comité mixte de la Haute Atmosphére dont les mem-
bres seraient élus par les deux Associations.

Le Comité mixte élirait un Président et un Secrétaire
et pourrait s’adjoindre par cooptation de nouveaux
membres, dont la nomination devrait étre ratifiée par
les Associations a4 I’Assemblée Générale suivante.

Le Comité mixte pourrait se réunir sur convocation de
son Président en dehors des sessions de 1’Assemblée
Générale de ’'UGGI, a condition d’en aviser les Bureaux
des deux Associations.

Le Comité mixte établirait le programme de ses acti-
vités et organiserait, au cours des sessions de I’Assem-
blée Générale de I'UGGI les séances de travail con-
sacrées 4 la Physique de la Haute Atmosphére en con-
sultation avee les Secrétaires des deux Associations.

A chaque session de I’Assemblée Générale de P’UGGI,
le Comité mixte présenterait aux deux Associations un
rapport sur son activité au cours de la période triennale
écoulée.

La composition du Comité mixte serait réexaminée a
chaque session de I’Assemblée Génerale, étant entendu
que tout membre sortant est rééligible.

Les travaux du Comité mixte seraient publiés dans les
Procés-Verbaux de I'AIM, de PAIMET, ou des deux
Associations.

Les demandes de subsides du Comité mixte seraient
présentées et appuyées par les deux Associations.
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2.4.1. Si nécessaire, les statuts des deux Associations de-
vraient étre modifiés conformément aux alinéas 2.2.1,,
2.2.2, 2.2.3.

25.1. La Commission propose de substituer I'appellation
I'“Association Internationale de Géomagnétisme et de
Physique de I'Ionosphére” a Pappellation actuelle
d’“Association Internationale de Magnétisme et Electri-
cité Terrestres”. Toutefois, cette proposition n’exclut
pas toute autre suggestion qui pourrait étre faite.

Composition of the Commission:

President: Mr. S. Chapman, President of the Union
Members: Messrs. J. Coulomb, President of the IATME
K. R. Ramanathan, President of the IAM
V. Laursen, Secretary of the IATME
J. Van Mieghem, Secretary of the IAM

Conclusion of the discussion:

2.1.1. The Commission considers that the problems of the
ionospheric physics and the airglow are of a particular
interest to the JATME. Papers concerning these prob-
lems should be presented to the IATME, discussed by
this Association and published under its auspices.

2.1.2. The Commission considers that papers relating to the
atmospheric ozone, to the thunderstorms, to the propa-
gation of sound wawes and to their reflexion by the
upper atmosphere ete. fall into the domain that inter-
ests more directly the IAM. Such papers should be pre-
sented to the IAM, discussed by this Association and
published under its auspices.

2.1.3. On the other hand the phenomena of the mesosphere
will be of interest to both Associations. Problems situ-
ated on the borderline between the fields of activity
of the two Associations (meteorites, luminous night
clouds, wind and turbulence in the mesosphere etc.)
should be discussed at joint meetings of the two Asso-
ciations.

2.2.1. In order to coordinate the activities of the two Associa-
tions within the domain of the upper atmospheric
physics, and to establish within this domain a fruitful
cooperation between them, a joint Committee on the
upper atmosphere should be appointed, the members
of which should be nominated by the two Associations.

2.2.2, The joint Committee should elect a President and a
Secretary, and should have the power to supplement
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2.2.3.

2.24.

225.

2.2.6.

2.3.1.

2.3.2.

24.1.

25.1.
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itself by cooptation of new members; the nomination
of such members should be approved by the Associa-
tions at the following General Assembly.

The joint Committee could be convened by its Presi-
dent to meet at times outside the sessions of the General
Assembly of the IUGG, provided that the bureaus of
the two Associations have been duly informed of such
meetings.

The joint Committee should establish the programme
of its activities and organize during the sessions of the
General Assembly of the IUGG working meetings on
upper atmospheric physics in consultation with the
Secretaries of the two Associations.

At each session of the General Assembly of the IUGG,
the joint Committee should present to the two Associa-
tions a report of its activity during the past triennial
period.

The composition of the joint Committee should be
revised at each session of the General Assembly it being
understood that each retiring member is reeligible.

The papers of the joint Committee should be published
in the Transactions of the IAM, of the IATME or of both
Associations.

Requests for subventions made by the joint Committee
should be presented and supported by the two Associa-
tions.

If necessary the statutes of the two Associations should
be modified in accordance with paragraphs 2.2.1., 2.2.2.,
2.23.

The Commission proposes that the actual name “Inter-
national Association of Terrestrial Magnetism and
Electricity” be replaced by the name “International
Association of Geomagnetism and Ionospheric Physics”.
This proposal, however, does not exclude any other
suggestion that may be made.

If the Assembly approves the above proposal in principle a
decision will have to be taken as to the future name of our
Association. In the last paragraph of the proposal the name
“Association Internationale de Géomagnétisme et de Physique
de I'lonosphére”, “International Association of Geomagnetism
and Ionospheric Physics”, has been tentatively suggested and
such a change of name would necessitate a modification of the
first paragraph of the statutes of the Association. The paragraph
actually reads:



PROPOSALS 67

“L’Association a pour objets :

(1) d’étudier des questions qui concernent le magnétisme
et Iélectricité terrestres en tant que ces questions exi-
gent la coopération internationale pour en assurer
I’étude effective.

() E Gl e e L RO ”

“The objects of the Association are:

(1) The study of questions relating to terrestrial magnetism
and electricity in so far as these questions require inter-
national cooperation for their effective investigation.

() A S e T ?

and in case the above name is adopted the following modified
text is submitted for consideration:

“L’Association a pour objets :

(1) d’étudier des questions qui concernent le géomagné-
tisme et la physique de I'ionosphére (au sens large) en
tant que ces questions exigent la coopération interna-
tionale pour en assurer I’étude effective.

BY it i hi e s e »

“The objects of the Associations are:

(1) The study of questions relating to geomagnetism and
ionospheric physics (broadly interpreted) in so far as
these questions require international cooperation for
their effective investigation.

(2) s e R e "

It should be noted that any change in the official name of the
Association will affect the by-laws of the Union, so that an early
decision is required if it is deemed desirable to have the question
finally settled at the Rome Assembly.

IT
Proposal concerning a change of statutes

In paragraph 5(c) of the by-laws of the IUGG the following
rule has been established:

“Le Président de I'Union peut, de sa propre initiative, ou a la
demande du Président d’'une Association ou d’un Comité natio-
nal, inviter 4 assister aux séances de I’Assemblée Générale
certaines personnes, soit 4 titre personnel soit a titre de repré-
sentant d’une organisation scientifique. Les personnes invitées
ne participent pas aux votes.”
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“The President of the Union may, on his own initiative or at
the request of the President of an Association or at the request
of a National Committee, invite representatives of scientific
bodies or individuals to attend a General Assembly as guests.
Guests will not vote.”

In order to bring about conformity with the Union rules on
that point it seems necessary to change the wording of para-
graph 17 of the statutes of the Association of Terrestrial Magne-
tism and Electricity. It is suggested that the actual text:

“Avec le consentement du Comité Exécutif, le Président peut
inviter comme hotes des représentants d’institutions ou d’autres
personnes intéressées A assister aux séances d’une assemblée
générale.”

“With the consent of the Executive Committee, the President
may invite as guests representatives of institutions or other
interested persons to be present at meetings of a general as-
sembly.”

be modified into:

“Le Président peut proposer au Président de 'Union d’inviter
comme hotes des représentants d’institutions ou d’autres per-
sonnes intéressées a assister aux séances d’une assemblée
générale.”

“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 as-
sembly.”

AFPPENDIX 6

Meetings of the Executive Committee

First meeting

The Execcutive Committee met on September 14, at 1600, The
following members were present: Prof. Coulomb, Prof. Bartels,
Prof. Kaplan, Dr. Rayner, and Mr. Laursen, Prof. Nicolet was
present by invitation in his capacity of Secretary of the Com-
mittee on Upper Atmosphere.

The Executive Committee first prepared tentative lists of
names to be submitted to the Association as suggested members
of the temporary committees of the Rome meeting, namely the
Committees on Nomination, on Resolutions and on Budget. Cor-
responding recommendations were prepared as to the represen-
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tation of the Association on the Mixed Commission on the Iono-
sphere and the Mixed Commission on Solar and Terrestrial
Relationships.

The possibilities of a simplification of the system of Special
Committees within the IATME were thoroughly discussed, and
so was a proposal submitted to the Executive Committee by Dr.
F. T. Davies:

1) That the first open meeting of IATME be asked for pro-
posals for chairmen of committees.

2) That the Nominations Committee discuss with the chairmen
they select the names of members of committees, then
submit their recommendations to open meeting.

As to the publication of the Rome Transactions it was decided
to continue the procedure adopted at Brussels in 1951, according
to which technical communications should be printed in abstract
only.

The Executive Committee finally studied a project submitted
by the General Secretary of the Union and aiming at a trans-
formation of some of the Association activities namely the
publication of magnetic indices and the comparison of magnetic
standards in so-called Permanent Services.

The meeting adjourned at 1730,

Second meeting

September 22 at 17800

The meeting was attended also by most members of the new
Executive Committee. Present were Prof. Coulomb, Prof. Bartels,
Prof. Nagata (for Prof. Hasegawa), Prof. Kaplan, Dr. Rayner,
Dr. Roberts, Prof. Nicolet, Prof. Slaucitajs, Mr. Laursen.

A note had been received from the Secretary of the Inter-
national Meteorological Association stating that the following
had been nominated IAM representatives in the joint Com-
mittees with the JATME:

Joint Committee on Upper Atmosphere
W. W. Kellog (U.S.A.)
M. Nicolet (Belgium)
E. Palmén (Finland)
E. Vassy (France)
Joint Committee on Atmospheric Electricity
J. Bricard (France)
H. R. Byers (U.S.A.)
Ross Gunn (U.S.A.)
T. W. Wormell (Great Britain)
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In consultation with the Nominations Committee it was
recommended that the following be nominated IATME repre-
sentatives in the same two committees:

Upper Atmosphere
D. Barbier (France)
T'. R. Kaiser (Great Britain)
H. E. Newell (U.S.A)
J. Kaplan (U.S.A.)

Atmospheric Electricity
L. Koenigsfeld (Belgium)
H. Norinder (Sweden)
P.S. Nolan (Ireland)
A. J. Yriberry (Argentine)

The Executive Committee agreed to an arrangement with the
IAM that Prof. Nicolet be nominated Chairman of the Joint
Committee on Upper Atmosphere and that Dr. L. Koenigsfeld
be nominated Chairman of the Joint Committee on Atmospheric
Electricity.

The Executive Committee decided that subject to the consent
of the Union the new name of the Association should become
effective from the closure of the Rome Assembly.

A draft budget for the period 1/1 1954—31/12 1956 was pre-
pared. This budget was submitted to the plenary session on the
23th September and approved without amendments. Details of
the budget are given on p. 62.

The meeting adjourned at 18:00.

Third meeting

After the final plenary session of the Association the Exccutive
Committee met on the 23th September at 17°00. Present were
Prof. Coulomb, Prof. Kaplan, Prof. Bartels, Dr. Rayner, Dr.
Roberts, Prof. Nicolet, Prof. Slaucitajs and Mr. Laursen.

The resolutions which had just been adopted by the General
Assembly were reviewed in order to decide what further action
would be required by the Association to carry out the decisions
and recommendations laid down in the resolutions.

The meeting adjourned at 17445,
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Statutes

Statuts de I'Association de Géomagnétisme et d’Aéronomie
de 'Union Géodésique et Géophysique Internaltionale

I. Objets de ’Association

1. L’Association a pour objets :

(1) d’étudier des questions qui concernent le géomagné-
tisme et ’aéronomie en tant que ces questions exigent
la coopération internationale pour en assurer I'étude
effective ;

(2) d’encourager I'étude de ces sujets par les différents
pays, institutions, ou les particuliers.

II. Membres de I’Association

2. Les pays qui adhérent & I'Union Géodésique et Géophysique
Internationale auront le droit de s’inscrire comme membres de
I’Association et de nommer des délégués pour se faire représenter
aux réunions de I’Association.

III. Comités Nationaux

3. Avec approbation de son Comité National de I'Union Géo-
désique et Géophysique Internationale, chacun des pays, en
devenant membre de I’Association, peut eréer un Comité National
pour faire progresser les objets de ’Association dans son propre
territoire. Ces Comités Nationaux auront le droit de déterminer
leur propre constitution et de régler leurs affaires en accord avec
ces statuts et ceux de I'Union Géodésique et Géophysique Inter-
nationale. Ils auront aussi le droit de nommer des délégués a
chaque réunion de I’Association et de soumettre & ces réunions
des questions 2 discuter, pourvu que ces questions soient par-
venues au Secrétaire de I’Association au moins quatre mois avant
la réunion de ’Assemblée ou elles sont a discuter.

4. La correspondance entre un Comité National de I’Associa-
tion et le Comité Exécutif de I’Association sera conduite par le
Comité National local de I'Union Géodésique et Géophysique
Internationale.
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IV. Administration de ’Association

5. Les travaux de P'Association seront dirigés par Iassemblée
geénérale des délégués choisis par les Comités Nationaux de ’As-
sociation.

6. L’Association aura un Comité Exécutif élu par Iassemblée
générale.

7. L’intervalle entre la cldture d’une assemblée générale et
la cloture de la suivante sera appelé, pour les buts de ces statuts,
une période. Le Comité Exécutif comprend le Président, deux
Vice-Présidents, le Secrétaire qui est en méme temps directeur
du Bureau Central de I’Association, cinq autres membres, enfin
le Président sortant s’il y en a un.

8. Le Président et les Vice-Présidents sont élus pour une
période et rééligibles une seule fois. Le Secrétaire est élu pour
deux périodes et rééligible par périodes successives. Les cing
membres additionnels sont élus pour une période et rééligibles
par périodes successives. Le Président sortant est membre de
droit pour une période seulement.

9. Le Comité Exécutif aura le droit de pourvoir aux vacances
qui surviendraient dans son sein pendant 'intervalle entre deux
assemblées générales. Toute personne désignée dans ces condi-
tions restera en fonctions jusqu’a I'assemblée générale suivante
et sa rééligibilité par conséquent ne sera pas affectée. Si la
vacance est celle du Président, le Comité Exécutif nommera un
des Vice-Présidents pour le remplacer jusqu’a Iassemblée géné-
rale suivante.

10. Le Président présidera toutes les assemblées générales et
les séances du Comité Exécutif et, en conférence avee le Secré-
taire, réglera les affaires de I’Association entre les assemblées
générales.

11. Les Vice-Présidents, 'un ou Tautre, conformément aux
dispositions que prendra le Comité Exécutif, présideront les
assemblées générales en Iabsence du Président.

12, Les fonctions du Secrétaire seront les suivantes : (1) D’ex-
pédier toute correspondance relative aux affaires de I’Associa-
tion ; (2) de recevoir et de gérer les sommes qui peuvent étre
allouées par I’'Union Géodésique et Géophysique Internationale
ou d’autre provenance; (3) de débourser telles sommes con-
formément aux décisions de 'assemblée générale ou aux instruc-
tions du Comité Exécutif ; (4) de tenir le compte de tout 'argent
recu et dépensé et de soumettre ce compte, certifié par un comp-
table qualifi¢, & I'examen d’un comité financier nommé a cet
effet par P'assemblée générale; (5) de rédiger et publier les
comptes-rendus de I’'Association et de procéder A leur distribu-
tion selon les directives de ’'assemblée générale,
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13. Soumis aux directives générales et spéciales de 'assemblée
générale, le Comité Exécutif aura le droit: (1) de fixer 'ordre
du jour de chaque assemblée générale; (2) de confier a des
commissions spéciales ou a4 des particuliers la préparation de
rapports sur des sujets rentrant dans la compétence de I’Associa-
tion ; (3) de choisir et de consulter des personnes et des institu-
tions représentatives des pays qui n’adhérent pas a I’Association,
ces personnes ou institutions étant considérées comme membres
correspondants de I’Association.

14. Si, pour un motif qui semblerait bon et suffisant, le Comité
Exécutif considére nécessaire ou désirable de s’écarter de la
décision ou des instructions de I’'assemblée générale ou bien de
Pinterprétation formelle de ces statuts, il en aura le droit pourvu
qu'un exposé¢ de Paction réalisée ou non réalisée, appuyé des
motifs, soit présenté a I'assemblée générale suivante.

V. Assemblées de I’Association

15. Une assemblée générale ordinaire se tiendra & I'occasion
de Passemblée générale ordinaire de I'Union Géodésique et Géo-
physique Internationale.

16. Le Président peut, avec 'approbation du Comité Exécutif,
convoquer une assemblée générale extraordinaire de 1I’Associa-
tion. Il sera tenu de le faire a la demande d’au moins la moitié
des voix des pays adhérents a I’Association, exprimée par leurs
Comités Nationaux.

17. Le Président peut proposer au Président de 'Union d’in-
viter comme hotes des représentants d’institutions ou d’autres
personnes intéressées a assister aux séances d’une assemblée
générale.

18. Sauf dans le cas de modification de ces statuts ou de
questions financiéres, toutes les questions présentées a une as-
semblée générale seront décidées a la majorité des voix des
délégués. Sur les questions relatives a la modification de ces
statuts, chaque pays représenté dans 'assemblée générale aura
une voix, laquelle sera donnée par un représentant choisi par
les délégués du pays considéré. En ce qui concerne les questions
financiéres, le scrutin se fera selon les statuts de I'Union Géo-
désique et Géophysique Internationale. Dans tout cas ne con-
cernant pas une modification aux statuts, s'il y a égalité de voix,
celle du Président sera prépondérante.

19. L’ordre du jour d'une assemblée générale sera préparé
par le Secrétaire et communiqué aux membres de I'assemblée
générale au moins trois mois avant Pouverture de la session.
Il y figurera toutes les questions qui auront été soumises par les
Comités Nationaux pour étre discutées & I’assemblée générale,
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avec d’autres questions qui peuvent étre mises a Pordre du jour
par le Comité Exécutif. Toute question qui n’a pas été ainsi com-
muniquée ne peut étre prise en considération qu'avec Passenti-
ment de I'assemblée générale,

VI. Budget

20. Le Secrétaire préparera un budget de prévision de recettes
et dépenses pour la période comprise entre deux assemblées géné-
rales ordinaires successives. Il présentera ce budget au Comité
Exécutif au cours des sessions de 'assemblée générale qui pré-
céde immédiatement cette période et, aprés en avoir recu I'appro-
bation, il peut procéder au déboursement des fonds conformé-
ment a cette approbation.

21. A chaque assemblée générale ordinaire, un Comité sera
institué pour examiner les comptes et présenter a ’Association
un rapport sur les résultats de cet examen.

VIL. Interprétation et modification des statuts

22. Le présent texte francais servira exclusivement pour
I'interprétation & donner & ces statuts.

23. Aucun changement ne pourra y étre apporté sauf dans le
cas ol :

(1) Un pays, par intermédiaire de son Comité National,
fait savoir son intention de proposer une modification
— cette intention ayant été communiquée au Secrétaire
au moins six mois avant 'assemblée générale a laquelle
la question doit étre étudiée.

(2) Le changement recoit Papprobation d’au moins deux
tiers du nombre des pays appartenant & I’Association.

Statutes of the Association of Geomagnetism and Aeronomy
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
acronomy 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. With 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 hefore 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-officio 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 clected 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 Secrctary shall comprise the folloving:
(1) To carry on al 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 be 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 dishurse-
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 be discussed.

By the approval of at least two-thirds of the number
of countries included in the Association.
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National Reports

ARGENTINA

National Report on Geomagnetism and Atmospheric Electricity

I. — Geomagnetism.

A. The Servicio Meteorologico Nacional has carried out the
following activities:

a) Field work. During the reference period 90 stations were
surveyed completely, 36 of which were occupied for the first
time, the remaining 54 being repeat stations, some of which
were occupied for the fifth time; the distribution by years is
as follows:

Years 1951 1952 1953 1954 Total
new stations 6 12 14 4 36
repeat stations 1 23 19 6 54
Total 7 40 33 10 90

At all stations a full set of magnetic measurements was taken,
comprising D, H and I; at about 10 % of the stations daily
variations were determined.

b) Observatory work. Routine work was continued at the Pilar,
La Quiaca and Orcadas Observatories. Work at Pilar was inter-
rupted on the 21¢* of November 1951 by a heavy storm which
destroved the major part of the installations and equipment.
Nevertheless absolute observations could be reassumed after
only ten days, and about the middle of 1953 photographic record-
ings were taken up again. The absolute instruments which were
badly damaged could be repaired completely in the workshop
of the S.M.N,, and it is expected that they will be in operation
very soon. Plans for rebuilding the Pilar Observatory on its old
site are well under way; it is hoped that every feature of modern
observatory technique can be incorporated in the new obser-
vatory.

Although no new observatories were installed a special 9
months program of observations was run on Deception Island

R PR |
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(Antartida Argentina) from April to December, 1951, comprising
periodical absolute observations, measurements of daily varia-
tions in D, H, and I during selected days, as well as a general
survey of the Island covering 6 points. :

¢) Equipment. Beside the complete repair of the Pilar absolute
instruments (one Kew magnetometer, earth inductor and Eschen-
hagen galvanoscope) three quariz fibre magnetometers of the
Q.H.M. type were built and it is hoped that they can be in opera-
tion within two months.

d) Publications. In “Meteoros” of July 1951, a paper was
published on a new method for reducing field observations; this
procedure is being used in reducing the data for the magnetic
maps of the Argentine Republic. In December 1951 magnetic
data for the Orcadas observatory were published for interna-
tional quiet and disturbed days of two typical years of different
solar activity, as well as monthly and yearly summaries. In the
second 1954 issue of “Meteoros” a summary of the above men-
tioned observations from Deception Island will be published.
Complete magnetic data from Pilar covering the period 1940
to 1949 have been processed for publication and it is expected
that they can be released late in 1954.

B. The Astronomical Observatory of the University of Eva
Perén (La Plata) has been active as follows:

1) Field work on the continent. During the second half of 1951,
determinations of D, H and I were made at three secular stations
in the Province of Buenos Aires, paying special attention to the
rapid change focus of H near Bahia Blanca City. During 1952
seven points were surveyed paying attention specially to rapid
Z variations. Five of these points were in Patagonia and Tierra
del Fuego, one near Bahia Blanca and one near Eva Per6n City.
In 1953, 12 stations in the central and northern parts of Argentina
were surveyed taking D, H, and Z values. Some of these were
repeat stations.

2) Antarctic activities. During the summer of 1953—54 a
special Commission was sent to the Argentina Antarctic Sector
where D, H, and Z measurements were made at 8 new stations
and 4 reoccupations, including one surveyed by 0. Nordenskjéld
in 1901—03. Fourteen auxiliary points were also surveyed with
H and Z readings. In all this work Danish QHM and BMZ instru-
ments were used successfully.

3) New station. Plans are being matured for the establishment
of the proposed geophysical observatory (including a magnetic
section) near Lake Viedma (50° S, 72° W). Two complete sets
of Ruska variometers and recorders are already at hand for
that installation.
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1. — Atmospheric Electricity.
A. Activities of the Servicio Meteoroldogico Nacional:

At the present time the following stations are carrying out
work on atmospheric electricity with equipment slightly varying
in each case: Buenos Aires, Pilar (Cordoba), Mendoza, Tucuman
and La Quiaca; the head office of the Section of Atmospheric
Electricity is located at the Buenos Aires Observatory.

As this is the first report on atmospheric electricity in Argen-
tina a brief account of earlier work will be given for each station.

Observatorio Geofisico de Pilar:

Latitude: 31° 40/ 087 S.
Longitude: 63° 53 007 W.G.
height above sea level: 338 m.

It is located on the right bank of the Rio Segundo, in plain
territory close to the Sierras de Cérdoba.

Routine observations of the electrical potential with photo-
graphic recording have been made at this observatory since
1924. A water collector was used until 1938 and was afterwards
replaced by a radioactive collector. For observations of the ion
content of the air a wooden shelter is available, built in ac-
cordance with the ancient Observatorio del Ebro type which
permits observations at a height of about one meter. An Elster
and Geitel equipment for obtaining the coefficient of electrical
dissipation has been in operation since 1924; an Ebert ion aspi-
rator for obtaining the number and mobility of ions and the
conductivity has been in use since 1928. Up to 1938 one daily
observation of air ionization was made at eleven o’clock Mean
Local Time. Beginning in 1940 observations were taken at 8, 10,
12, 14 and 16 o’clock Mean Meridian Time, 60° W., and beginning
in 1952 the daily schedule of observations was changed to 4, 8,
12, 16, 20 and 24 o’clock Mean Meridian Time, 60° W.

Observatorio Central Buenos Aires:

Latitude: 34° 35" 30~ S.
Longitude: 58° 29/ 00”7 W.G.
height above sea level: 25 m.

Although it is situated in an urban district general conditions
for observation are fairly satisfactory as it is surrounded by a
large park belonging to the Faculty of Agronomy and Veterinary
Sciences.

Since 1941 an Elster and Geitel equipment for atmospheric
dissipation, an Ebert ion counter, and a Gerdien conductivity
meter are in operation in a shelter similar to the one used at
Pilar. Until 1950 daily observations were taken at 8, 10, 12,
14 and 16 o’clock Mean Meridian Time, 60° W. Later on the
schedule was changed to cover the 24 hour interval with six
observations.

6
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Observatorio de Mendoza:

Latitude: 32° 54/ 18~ S.
Longitude: 68° 51/ 517 W.G.
height above sea level: 827 m.

Situated in the San Martin Park in the city of Mendoza it is
in operation since 1952 utilizing an Elster and Geitel dissipation
equipment and an Ebert ion counter installed in an Ebro type
shelter. Readings are taken at 8, 12, and 16 o’clock Mean Meridian
Time, 60° W.

Observatorio de Tucuman:

Latitude: 26° 48 S.
Longitude: 65° 12 W.G.
height above sea level: 481 m.

The observatory is located far from the populated area, close
to the Experimental Field of the School of Agriculture. Work
was taken up in 1952 with an Elster and Geitel equipment and
an Ebert ion counter. Readings are taken at 8, 12 and 16 o’clock
Mean Meridian Time, 60° W. .

Observatorio de La Quiaca:

Latitude: 22° 06/ 10~ S.
Longitude: 65° 36’ 16”7 W.G.
height above sea level: 3458 m.

Same period, equipment and observations as Tucuman and
Mendoza.

At all observatories additional observations of atmospheric
nuclei were made by means of Aitken counters. A summary of
the Pilar electrical observations was given in two publications,
issued in 1952 and 1953, covering the periods from 1924 to 1936
and 1937 to 1950, respectively. In these papers a tentative pro-
cedure for processing atmospheric potential data is described.

Steps have been taken to install shelters for recorders of the
electrical properties of the air at Buenos Aires and Pilar. These
shelters will be ready for use in a near future. Five quadrant
electrometers are available for installation at Buenos Aires, and
the lay-out is being prepared for putting them in operation.
Photographic recorders will be used and it is planned to include
observations of medium and heavy ions. Similar observations
are expected to start at Pilar Observatory within a short time.

B. The Observatorio de Fisica Césmica de San Miguel put in
operation in June 1951 its new Geoelectric Section where con-
tinuous automatic records are being made since then of the
following elements:
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1 — Fair weather atmospheric potential gradient

2 — Conductivity of the air (Gerdien method)

3 — Light ion density (2 counters Ebert type)

4 — Large ion density (one counter alternates positive and
negative readings)

5 — Stormy weather electric field and lightning analyzing
recorder

6 — Total lightning activity recorder (Records are available
since 1950)

7 — Aitken nucleus counts (manual, once a day)

Results of items n° 1, 2, 3, 4, and 7 are published regularly in
the Boletin Mensual of the Observatory which tries to distribute
information within the year. A special Memoir giving all details
of this section has also been published at the end of 1952.

During the summers of 1951—52 and 1953—54 special studies
of lightning and other atmospheric electric elements were made
with portable recording fieldmills, conductivity apparatus and
ion counters, in the mountains (23° 50/ S — 66° 05 W.G.) at
3500 m. height in a region remarkable for its severe lightning
storms.

C. Atmospherics. The Servicio Meteorolégico Nacional has
installed a net-of three stations, one near Buenos Aires (at San
Miguel Observatory), one in Coérdoba City and one in Bahia
Blanca City. At each station there is a direction finder, a maxi-
mum field strength recorder and an average “spherics” number
recorder. All instruments are Lugeon type. During 1952 the
equipment was run experimentally and since 1953 it operates
regularly. Although these instruments are planned and used
principally for weather forecasting they may be useful for some
other atmospheric electric research programs.

I11. — Earth Currents.

These have been recorded regularly at the San Miguel Obser-
vatory since 1950 and results of the N—S and E—W readings
giving hourly values, type of curves, etc. are published regularly
in its Boletin Mensual. Description of layout and instruments
has been reported in the Memoir n° 1, La Seccion Geoeléctrica.
Some other short time studies have been made with portable
recording instruments at other points but those results are not
yet published.

IV. — Ionosphere.

The Argentine Navy has been making hourly ionosphere
observations since the middle of 1950 in Buenos Aires. In the
Argentine Antarctic Sector, at Decepcion (63.0° S — 60.7° W.G.)

6*
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observations were made during the first half of 1951, and since
the beginning of 1952 this service is continuous. Equipment is
as follows: At Buenos Aires two automatic recorders, observa-
tions made hourly, 1 to 25 Mc automatic sweep in 30 seconds.
At Decepcién, hourly observations, 1.5 to 16 Mc manual sweep
in 15 minutes. New semi-automatic equipment is being prepared
for Decepcion which will be ready for the next southern summer.
Two more stations are planned, one in the northern part of
Argentina (about 23° S.Lat.) and the other intermediate be-
tween Buenos Aires and Decepcién (about 50° S.Lat.). Obser-
vations are sent to the U.R.S.I. and regularly published and
distributed to interested parties. Although the actual program
contemplates only radio propagation forecast, the stations are
ready to cooperate in special geophysical projects if required.

V. — Cosmic Radiation.

The Observatorio de Fisica Césmica de San Miguel has had
the following equipment in service during the summers of 1952—
93 and 1953—54 in one of the ships of the Argentine Antarctic
Research Expeditions. One three point cosmic shower coin-
cidence recorder and two, 3 coincidence, anticoincidence shielded
telescopes for cosmic activity recording. Continuous records were
made those summers since the ship left port, covering latitudes
between 35° and 68° S. The same equipment was sent on a trip
to Northern Europe with continuous recording on the way over
and back.

This same Observatory is preparing a Wilson non-magnetic
cloud chamber for automatic observations in a temperature
regulated chamber, controlled by coincidence and anticoinci-
dence Geiger-Miiller tubes. The unit is planned for automatic
recording of various cosmic ray activity determinations and it
is hoped to have it ready for operation before the middle of 1955.
More equipment could be prepared if required for the Interna-
tional Geophysical Year.

The Atomic Energy Commission and the Universidad de Cuyo
have also been active in various cosmic ray investigations in
different parts of the country.

VI. — Papers published.

A. By the Servicio Meteorolégico Nacional:

Otto Schneider. — Acerca de la variacion geomagnética de dias tranquilos,
en Pilar ; en “Meteoros” ; afio II, n® 3—4, pag. 149—166,

Otto Schneider. — Rastros de un efecto lunar no eliminado en los indices
¥3_de 1z:itélti'.'idad geomagnética ; en “Meteoros” ; aiio III, n° 23, pag.

5—140.

Carlos A. Martinoli. — Nuevo método para la determinacién de la relacién
de capacidades eléctricas en el aspirador Gerdien ; en “Meteoros” ; afio
III, n® 4, pag, 429—433.
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Resumen y Analisis de observaciones de Electricidad Atmosférica, (Pilar),
afios 1924—1936 ; Publicacién de la Direccion General del Servicio Me-
teorologico Nacional ; Serie B; 2a, Seccidn, 3a. Parte, n° 1, Buenos
Aires, 1952,

Resumen y Andlisis de observaciones de Electricidad Atmosférica, (Pilar),
afios 1937—1950 ; Publicacion de la Direccién General del Servicio Me-
teorolégico Nacional ; Serie B; 2a. Seccion, 3a. Parte, n° 2, Buenos
Aires, 1953.

Datos climatolégicos y geomagnéticos, Islas Orcadas del Sur, Periodo
1903—1950 ; Publicacion de la Direccion General del Servicio Meteoro-
légico Nacional ; Serie B ; 1a. Seccion, 1a. Parte, n°® 11, Buenos Aires,
1951.

B. By the Astronomical Observatory of the Universidad de Eva Perdn
(La Plata):

Lednidas Slaucitajs. — La observacion del campo geomagnético ; Publ.
Observatorio Astronomica La Plata ; Ser. espec. 13, La Plata, 1951.
Ledénidas Slaucitajs. — Resumen de las investigaciones geomagnéticas

efectuadas en la Antartida Argentina en el afio 1951 ; Mem. I Congreso
Nacional de Cartografia, Buenos Aires, 1952.

Lednidas Slaucitajs. — La variacién secular geomagnética ; Rev. Cart. 1,
Buenos Aires, 1952,
Leonidas Slaucitajs. — Resultados de las investigaciones geomagnéticas

efectuadas en el afio 1952 en Tierra del Fuego y parte Sur de Patagonia ;
lguhl. O*i)sezrvatorio Astronomico Eva Peron, Serie Geofisica VII, 2, Eva
eron, 1952,

Leonidas Slaucitajs. — El origen fisico del campo geomagnético ; Publ.
Observatorio Astronémico Eva Peron, Ser. espec. 19, Eva Perdn, 1953.
Leodnidas Slaucitajs. — Uber die zeitlichen Storungen der magnetischen

Deklination im Gebiete Nordeurasiens und Gronlands; Geof. pura e
appl., Vol XXVIII, Milano, 1954.

C. By the Observatorio de Fisica Cosmica de San Miguel:

A. J. Yriberry. — Memoria n° 1, La Seccion Geoeléctrica, Observatorio
de Fisica Cosmica de San Miguel, 1952,
A. J. Yriberry. — Registro del campo electrostatico tormentoso en San

Miguel y en Kew ; Acta Scientifica, Observatorio de Fisica Cosmica,
Cuaderno n° 2, 1954.

AUSTRALIA

Report presented by the Australian National
Committee. 1.A.T.M.E.

PART I

Report on geomagnetic variations and upper atmosphere
research

(1) Administration.

Work on the ionosphere is carried out mainly by the perma-
nent staff of the Radio Research Board, and by University and
Government Departments associated with the Board, particularly
The Ionospheric Prediction Service of the Commonwealth Ob-
servatory.
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(2) Ionosphere Research in Australia 1952—54.

In this section is outlined the scope of the ionospheric re-
searches at present being conducted in Australia. A detailed
bibliography follows, (§ 3).

lonospheric Winds.

The study of winds, or moving irregularities in the ionosphere
continues. At the University of Adelaide a particularly powerful
method of measuring winds in the lower ionosphere, by means
of radar echoes from meteor trails, is now in regular operation.
It seems likely that the results obtained by this method (for the
lower ionosphere) will be free from the difficulties of inter-
pretation which accompany other methods of observation in
higher regions. Work continues, at Sydney, Brisbane, and Perth,
on travelling F2 region irregularities.

As a result of these investigations, taken in conjunction with
measurements in other countries, the rough outlines of the world
pattern of ionospheric drift has now emerged.

In the F region at moderate latitudes (> 40° geomagnetic)
movement is towards the east by day, and to the west by night:
In summer, by day, the movement of irregularities is predomi-
nantly towards the poles; in winter, by day, towards the equator.

It has been shown that many of the complex patterns obtained
occasionally on ionospheric P’-f records are simply ascribable
to a horizontally moving corrugation or bulge in the ionisation
contours of the F2 region.

In Tasmania Z echoes have been subjected to accurate direc-
tion-finding, and it has been established that they occur when
a rugosity on the surface of the F2 region permits the incident
ray to travel along the direction of the geomagnetic field. This
interesting result may throw light on a long-standing contro-
versial issue — the origin of the second echo sometimes received
from the F2 region at frequencies below the gyro-frequency. (cf.
Martyn & Munro: Terr. Mag; p. 1, March 1939). These authors had
argued that such echoes must travel along the geomagnetic field;
Ellis’ observations of higher frequencies show that corrugations
on the surface of the F2 region make this possible.

Extensive work has been done on the “dynamo theory” of the
magnetic variations. In a series of papers the fundamentals of
Balfour Stewart’s theory, as developed quantitatively by Schuster
and Chapman, have been examined afresh. It has been found
that the Hall conductivity is vitally important, and that the
polarization set up by Hall current increases the effective con-
ductivity substantially above the “Pedersen” conductivity, so
permitting quantitative reconciliation of the known wind velo-
cities and ionisation densities in the ionosphere with the require-
ments of Stewart’s theory, as propounded qualitatively some 70
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years ago. It must be almost unprecedented for a theory to
endure so many vicissitudes as has the “dynamo theory”. Where-
as several discoveries in atmospheric physics might have seemed
to establish the theory, each has been followed by one which
created fresh difficulties. At this juncture, when the matter
again seems to be settled in favour, it is interesting to recall
that Balfour Stewart’s interest in physics was first aroused nearly
a century ago, when he made a voyage to Australia, in the employ
of a Scottish mercantile company, and that he published his
first paper in Australia.

An important by-product of the recent development of
Stewart’s theory is that there should exist, near the magnetic
equators, a narrow ionospheric belt, some hundreds of miles
wide, possessed of exceptionally high conductivity. This accounts
for the existence of the equatorial “electro-jet”, a phenomenon
unknown to Stewart.

The above work has been extended to include detailed cal-
culations of the horizontal and vertical drift of ionisation in the
ionosphere, under the influence either of air winds or of electric
fields. It has been emphasized on many occasions (e.g. Martyn.
Proc. Ion. Conf. Pennsylvania 1950) that the observed movements
of ionisation in the ionosphere do not necessarily indicate the
atmospheric wind vector. An attempt was made to lay the
foundations of the theory of the relations between horizontal
winds (or electric fields), and the resulting motions of distin-
guishable patches of ionisation. It is found that the motion of a
“blob” of ionisation which differed in density from the sur-
rounding medium had certain peculiarities, if Hall conductivity
were important, and it seems unlikely that such “blobs”, em-
bedded in a medium of this type, will have stability of motion.
Besides being important for the interpretation of measured
“winds” in the ionosphere these findings may be significant for
the theory of the production of “sporadic E” ionisation.

Considerable work has been done on the morphology of iono-
spheric disturbance, particularly in the F2 region, which is
specially susceptible. In this work the methods developed by
geomagneticians, such as Chapman, for the study of geomagnetic
storms, were largely followed. At an early stage however an
important departure from geomagnetic practice was adopted.
Magnetic storms start abruptly and simultaneously all over the
earth; ionospheric storms begin gradually, and it is difficult to
assess the initial instant or zero of “storm-time”. Preliminary
studies had suggested that all or nearly all ionospheric storms
were accompanied by magnetic storms. “Storm-time, ionosphe-
ric” was tentatively measured from the “commencement” of the
accompanying magnetic storm, if this were “sudden”. This
method of timing proved highly successful, and showed imme-
diately that ionospheric storms started certainly within an hour
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of the magnetic storm “sudden commencement”, and possibly
within minutes of the latter. This discovery was surprising, in
view of the impression which had gained currency during the
War that ionospheric storms occurred independently of magnetic
storms, and that they first appeared near the auroral zones,
and moved, (like migratory cyclones) to lower latitudes. All the
Australian results are opposed to the latter view, and lead to
the almost inevitable conclusion that ionospheric storms, like
geomagnetic storms, have a unitary character, and develop
almost simultaneously with the magnetic storm over the whole
earth. During the recent “Symposium on Ionospheric Storms” in
Japan it became clear that Japan’s radio-scientists are currently
of a like opinion, but it would be well to point out that these
views are not necessarily accepted in other countries at the
present time.

Another important discovery, which ensued from a direct
following of the statistical methods earlier developed by geo-
magneticians, was that the solar diurnal. (SD) component of
ionospheric storms was exceptionally large in proportion to the
storm-time (Dst) component, and that SD was fully developed
in a time less than one hour after the geomagnetic “sudden
commencement”. The SD and Dst components of ionospheric
storms have now been derived for some nine representative
latitudes, ranging from Clyde (completely within the auroral
zone) to Huancayo, very near the magnetic equator, and for the
three seasons. The results of this work are at present being
applied to the practical forecasting of the best operating circuits
from time to time during the course of the storm.

In addition a theory of ionospheric storms has been developed.
This starts from the novel viewpoint that such storms do not
arise from local bombardment by solar particles, but are due to
the presence throughout the ionosphere of an electrostatic field
created by the intense currents in the auroral zones. The field
which almost necessarily accompanies these currents is found
to have the amplitude and form required to produce not only
SD (ionospheric), but also SD (geomagnetic) by causing currents
to flow in the F2 and lower (E) ionosphere, respectively. Ten-
latively, the view is held that Dst (ionospheric) is simply a
necessary accompaniment of the disturbance produced in the
F2 region by SD (ionospheric), and is not due, as probably is
Dst (geomagnetic), to a separate current system lying outside
the earth’s atmosphere. No evidence is found which would sup-
port classification of ionospheric storms, by latitude, as of “posi-
tive” or “negative” initial phase. The occurrence of such phases
in particular storms appears almost certainly to depend on the
local time of commencement, the curve of A foF2 beginning
almost immediately to follow the course of the SD curve appro-
priate to the latitude, local time, and season, at a given locality.
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F2 Region Anomalies.

Much work has been done on the elucidation of the morpho-
logy of the F2 region and its time variations. It is believed that
the main features of the seasonal, geomagnetic, and sunspot
control of this region are now fairly well known.

In parallel with this investigation the “drift” theory has been
extended and applied, in a detailed quantitative attempt to
account for the peculiarities of F2 region behaviour. Earlier
attempts to apply the theory had been only partially successful.
It is now realized that the principal hindrance was imperfect
understanding and knowledge of the horizontal polarization
field associated with the production of the main current system
in the “dynamo” region, which lies in or near the E region. This
field controls the drift in the F2 region, and is therefore mainly
responsible for the F2 anomalies. As a result of the “dynamo”
investigation earlier described it is now realized that the polari-
zation field in the dynamo region is very different in form and
magnitude from that earlier deduced by Schuster and by Chap-
man, who took no account of Hall conductivity in developing
Stewart’s theory. The resulting changes in field pattern and
magnitude appear to have removed the major difficulties for-
merly encountered in applying the “drift” theory to interpret
the F2 region; at the time of writing all major F2 anomalies
appear quantitatively explicable by the drift theory. This work
will be presented during August and September this year at the
various meetings of U.R.S.I,, the Mixed Commission on the Iono-
sphere, LU.G.G. and at the “Physics of the Ionosphere” con-
ference to be conducted by the Physical Society of London, at
Cambridge. Various detailed applications of the “drift theory”,
in its earlier form, have been made (see Bibliography below).
These have helped to draw attention to both the adequacies and
inadequacies of the drift theory in its older form, and have
thrown light on the relative importance of the various factors
such as recombination, ion production, drift, and their height
gradients.

Meteoric Dust, Noctilucent Clouds, and Rainfall.

Pre-war work in Australia had shown that in certain seasons
there appeared to be a correlation between the day to day varia-
tions of ionospheric parameters and the meteorological condi-
tions at the ground. In the past year an attempt has been made
to correlate meteor showers with world-wide days of exceptional
rainfall, and with the occurrence of noctilucent clouds. The cor-
relation of the latter occurrences with meteor showers, first
suggested by Vestine, now seems certain. Later work (see Biblio-
graphy) has cast doubts on the validity of a suggested correlation
between meteor showers and world-wide days of excessive rain,
and also on the reality of the existence of such days.
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PART II

Statement of magnetic surveys in Australia and
Sub-Antarctic Islands 1951—1953

by L. S. Prior

Abstract

This report summarises the activities of the Geophysical Sec-
tion of the Bureau of Mineral Resources, Geology and Geophy-
sics of the Department of National Development in so far as the
magnetic secular variation at stations under its control is con-
cerned. It is a continuation of previous reports submitted to the
International Union of Geodesy and Geophysics, the last of which
covered activities during the years 1948—51.

Absolute field observations.

A programme has been drawn up for the re-occupation and/or
establishment of some 500 absolute magnetic field stations
throughout Australia and its dependencies. During 1952, part
of this programme was carried out and the stations re-occupied
or established are listed in Appendix 1. Of the 48 stations at
which observations were made 29 were in Tasmania and the
remaining 19 selected around the border of the Australian main-
land. In Tasmania, 18 completely new stations were established,
the remainder being proximate or close re-occupations of pre-
vious C.I.W. stations, On the continent 7 new stations were
created while 12 were exact or close re-occupations of stations
previously established by C.I.W. or North Australian Surveys.

It is intended to commence a re-survey of Victoria shortly
when it is expected that between 30 and 40 stations will be
either established or re-occupied. The survey will then be ex-
tended through New South Wales and Queensland. Consideration
is also being given to a re-survey of C.ILW. stations on the
Canning Stock Route in Western Australia.
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Magnetic maps of Australia.

As a result of the above survey an isogonic map of Australia
for epoch 1955.5 was prepared. The main points to note about
this map, when compared with the previous one produced for
epoch 1950.5 are:

(i) That the declination over Tasmania is from two-thirds to
three-quarters of a degree more easterly than would have
been expected from the 1950.5 map.

(ii) The annual rate of change of declination over the south-
eastern part of Australia shows an increased positive or
easterly value.

(iii) The annual rate of change of declination over the north-
western part of the mainland now shows a small negative
or westerly value instead of the small positive value shown
in previous years.

Magnetic maps of Tasmania for declination, horizontal inten-
sity and inclination are in course of preparation.

Magnetic observatories.

Magnetic observatories at Watheroo (Lat. 30° 19 S, Long.
115° 53 E) and Toolangi (Lat. 37° 32’ S, Long. 145° 28/ E)
have been maintained and all observations carried out to ensure
adequate base line and temperature control of variometers.
Intercomparisons of absolute equipment at these observatories
have been made with C.LW. Magnetometer No 18 and with
QHM’s on world circuit.

Magnetic observatories at Heard Island (Lat. 53° 02’ S, Long.
73° 22" E) and Macquarie Island (Lat. 54° 30’ S, Long. 158° 57" E)
have been established on full-time basis and since March 1952
continuous recording of the earth’s magnetic field and requisite
instrumental control have been maintained.

An observer has accompanied the Australian National Ant-
arctic Research Expedition to the Antarctic continent and he
will set up an absolute magnetic field station during the ship’s
stay in Antarctic waters. Provision has been made for declination
observations to be taken with a compass-theodolite by a member
of the party during sledging trips to be undertaken in the next
year. A search will also be made for a site suitable for the
establishment of a magnetic observatory.

A site suitable for the establishment of a magnetic observatory
in New Guinea has been found about eight miles south-east of
Port Moresby. Negotiations are now taking place for the acquisi-
tion of the land and it is hoped to commence regular absolute
observations during 1954.

Since September 1952 the Department of National Develop-
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ment has been issuing each month the “Geophysical Observatory
Report” containing magnetic disturbance indices and prelimi-
nary mean monthly values of the magnetic elements reported
from the observatories under its control. The report is distributed
to 100 collaborating observatories and institutions.

In Appendix 2 are listed:

Provisional Values of the Magnetic Elements for Watheroo
1951—52—53.

Provisional Values of the Magnetic Elements for Toolangi
1951—52—53.

Absolute observations made at Heard Island 1951—52.

Absolute observations made at Isles de Kerguelen 1952.

Final Values of the Magnetic Elements at Heard Island 1952.

Provisional Values of the Magnetic Elements at Heard Island
1953.

Final Values of Declination at Macquarie Island 1952.

Provisional Values of Horizontal Intensity and Vertical Intensity
at Macquarie Island 1952.

Provisional Values of the Magnetic Elements at Macquarie Island
1953.

Aeromagnetic surveys.

During the report period, approximately 24.000 sq. miles of
the continent have been surveyed magnetically from the air.
This area is made up of seven smaller areas ranging from 1.000
sq. miles to 9.000 sq. miles. Only changes in total force have been
measured so far, but steps are being taken to develop a tech-
nique to determine three components of the field intensity
during flight.

Reports issued.

“Geophysical Observatory Report” issued at monthly intervals.

Observations of Terrestrial Magnetism at Heard, Kerguelen
and Macquarie Islands 1947—48 — N. G. Chamberlain. :

A Provisional Isogonic Map of Australia and New Guinea —
F. W. Wood and I. B. Everingham.

Magnetic Observations at Heard, Kerguelen and Macquarie
Islands 1947—51 — F. Jacka (Australian National Antarctic
Research Expedition).

Reports in preparation.

Magnetic Results from Heard Island 1952 — L. N. Ingall.
Magnetic Results from Macquarie Island 1952 —P.M.Mc Gregor.
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APPENDIX 2

Provisional values of magnetic elements at Watheroo, 1951-53

Dat Daalintion West Intensity
e eclination Wes
iy Horizontal | Vertical
1951 Degrees Minutes Gammas Gammas
January 02 48.9 24849 —52088
February 02 48.8 24842 —52065
March 02 48.4 24840 —52067
April 02 49.0 24832 —52067
May 02 48.1 24832 —52085
June 02 49.3 24838 —52062
July 02 48.4 24836 l —52059
August 02 48.4 24839 [ —52098
September 02 48.4 24819 —52126
October 02 48.6 24834 —52158
November 02 48.7 24853 —52110
December 02 48.4 24848 —52103
Annual Mean 02 48.6 24838 —52091
Dat Declination West Intensity
e eclination Wes : 5
& Horizontal Vertical
1952 Degrees Minutes Gammas Gammas
January 02 48.5 24850 —521117
February 02 48.2 24844 —52112
March 02 48.0 24841 —52122
April 02 48.2 24833 -—52103
May 02 47.6 24842 —52128
June 02 47.4 24841 —32121
July 02 47.3 24855 — 52136
August 02 41.5 24848 —52113
September 02 47.2 24838 —52106
October 02 47.9 24846 —52108
November 02 474 24859 —52119
December 02 47.5 24858 —52129
Annual Mean 02 47.7 24846 —52118
Intensit
Date Declination West : y :
Horizontal Vertical
1953 Degrees Minutes Gammas Gammas
January 02 46.8 24854 —52112
February 02 47.0 24865 —52159
March 02 47.6 24848 —52133
April 02 46.8 24848 —52121
May 02 46.5 24841, —a2131
June 02 46.9 24856 —52140
July 02 46.6 24850 —52146
August 02 46.1 24841 —52135
September 02 46.9 248317 —52152
Qctober 02 47.0 24864 —52163
November 02 41.1 24867 , —52184
December 02 46.9 24874 | —52150
Annual Mean 02 46.9 24854 l —52144

7*
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Provisional values of magnetic elements at Toolangi, 1951-53

o Intensity

Date Declination East : _
Horizontal | Vertical
1951 Degrees Minutes Gammas Gammas
January 09 36.5 22825 —56374
February 09 31.3 22814 —56385
March 09 3179 22807 —56391
April 09 38.4 22796 —56392
May 09 39.0 22796 —56401
June 09 39.3 22805 —56402
July 09 39.6 22803 —56410
August 09 39.9 22801 [ —56410
September 09 40.4 22783 —56415
October 09 40.6 22792 —56413
November 09 40.6 22801 —56411
December 09 40.9 22803 —56409
Annual Mean 09 39.2 22802 ‘ —56401

Date Declination East - Inteinsrty :
Horizontal | Vertical
1952 Degrees Minutes Gammas Gammas
January 09 41.3 22798 —56412
February 09 42.1 221790 —56413
March 09 42.9 22787 —56428
April 09 43.2 22718 —56429
May 09 43.7 22780 — 56434
June 09 44.1 221787 —56426
July 09 44,9 22785 —56423
August 09 45.1 22788 i —56422
September 09 45.4 221781 —56428
October 09 46.0 22784 —56427
November 09 46.4 22794 —56427
December 09 46.3 22794 —56431
Annual Mean 09 44.3 22781 —56425

Date Declination East : Gty -
Horizontal Vertical
1953 Degrees Minutes Gammas Gammas
January 09 46.8 22796 —56438
February 09 47.5 22798 —56426
March 09 48.0 22780 —56434
April 09 48.7 22780 —56434
May 09 49.0 22774 —56443
June 09 49,2 22779 —56427
July 09 49.5 22715 —56434
August 09 49.9 22714 —56439
September 09 50.3 22768 —56442
October 09 50.8 22774 —56429
November 09 51.1 227176 —56414
December 09 51.1 22791 —56431
Annual Mean 09 49.3 22780 —56433
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Absolute magnetic observations at Heard Island and the
Isles de Kerguelen

(i) Heard Island

1951—1952
Date Declination West |Horizontal Intensity Inclination
1951 Degrees Minutes Gammas Degrees Minutes
27 July 49 40.3
30 , —69 34.5
31 49 43.9
17 August —68 33.9
8= 18467
4 October —68 31.5
6 ,, 49 48.4 18460
21 November 49 44.1 18462 —68 35.7
1952
22 January 49 46.8 18483 —68 33.1
(ii) Isles de Kerguelen
1952
Date Declination West | Horizontal Intensily Inclination
1952 Degrees Minutes Gammas Degrees Minutes
5 March 48 34.0 18208

Final values of magnetic elements at Heard Island 1952

Month Declination West : talEhsy -

Horizontal Vertical

Degrees Minutes Gammas Gammas

March 49 54.4 18450 —47077
April 49 57.4 18432 —47081
May 49 57.1 18445 —47088
June 49 56.0 18463 —47102
July 49 51.2 18467 —47109
August 49 58.3 18470 —47114
September 49 59.8 18460 —47117
October 49 59.9 18466 —47120
November 50 00.1 18477 —47136
December 50 00.7 © 18478 —47142




102 PART III. — NATIONAL REPORTS

Provisional values of magnetic elements at Heard Island 1953

Lo Intensity
Month Declination West = - =

Horizontal | Vertical

Degrees Minutes Gammas Gammas

January 50 01.4 18483 —47150
February 50 03.6 18470 —47151
March 50 06.3 18461 | —47158
April 50 06.9 18472 — 7S
May 50 07.6 18473 —47181
June 50 08.1 18482 —47189
July 50 09.4 18477 —47196
August 50 10.4 18476 —47205
September 50 12.1 18470 —47210
October 50 12.2 18479 [ —47213
November 50 12.2 18489 | —47227
December S0 12.8 18496 | —47231
Annual Mean 50 08.6 18477 | —47190

Final values of declination and provisional values of horizonlal
intensily and verlical intensity at Macquarie Island 1952

Declination East Intensity
Month n]gina] Horizontal | Vertical
Provisional Provisional

Degrees Minutes Gammas | Gammas

April 24 02.9 13345 —64556
May 24 03.2 13336 —64557
June 24 03.9 13351 E —64555
July 24 05.0 13355 | —64544
August 24 05.2 13375 [ —64545
September 24 05.3 13346 i —64548
October 24 05.6 13344 [ —64537
Noverber 24 06.4 13354 | —64532
December 24 08.0 13352 |  —64538

Provisional values of magnetic elements at Macquarie Island 1953

e Intensity
Month Declination East - ‘ -

Horizontal | Vertical

Degrees Minutes Gammas Gammas

January 24 08.0 13350 —64543
February 24 09.3 13348 —64540
March 24 11.1 13330 —64539
April 24 11.1 13345 | —64534
May 24 12.9 13345 | —64539
June 24 13.7 13360 | —64535
July 24 15.4 13355 i — 64536
August 24 16.7 13345 | — 64536
September 24 17.1 13335 | —64534
QOctober 24 19.0 13332 —64536
November 24 20.4 13343 —64518
December 24 18.1 13367 —64513
Annual Mean 24 14.4 13346 | —64534
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AUSTRIA

Bericht iiber erdmagnetische Arbeiten der Zentralanstalt
fiir Meteorologie und Geodynamik, Wien

Observatorium: Ende Juni 1952 musste der Betrieb des erd-
magnetischen Observatoriums Wien-Auhof (p = 48° 121, 2 =
16° 14/1) cingestellt werden, da durch die Errichtung des grossen
Umspannwerkes Wien-West in unmittelbarer Nachbarschaft die
dadurch erzeugten technischen Stérungen jedes ertragliche Mass
weit Giberschritten hatten.

Als Ersatz wurde wihrend 1953 das neue Observatorium
Wien-Kobenzl (p = 48° 151, 2 = 16° 191) erbaut. Es liegt
zwischen Reisenberg und Latisberg am Nordwestrand von Wien
innerhalb des die Stadt umgebenden Wald- und Wiesengiirtels
und ist von der Zentralanstalt fiir Meteorologie und Geodynamik,
der das Observatorium unterstellt ist, bequem und in kurzer
Zeit zu erreichen. Der Betrieb soll im Laufe des Jahres 1954
begonnen werden. Die zeitlichen Verinderungen sollen durch
zwei Registriersitze aufgezeichnet werden, von denen einer
auch fallweise zur Schnellregistrierung eingesetzt werden kann.
Spiiter soll auch die Registrierung von dH/dt aufgenommen wer-
den. Die Absolutwerte sollen nach zwei verschiedenen Methoden
(Theodolit, Erdinduktor, HTM, BMZ) abgeleitet werden.

Vermessungstitigkeit: In den Jahren 1951—53 wurden an
weiteren 1936 Punkten des Priizisionsnivellements Messungen
der Vertikalintensitit mit der Schmidtschen Feldwaage ausge-
fithrt. Insgesamt sind nun seit Beginn dieser Arbeit 3554 Neu-
punkte bestimmt worden. Die Arbeiten werden auch heuer fort-
gesetzt.

Publikationen:

M. TOPERCZER: Der Verlauf der erdmagnetischen Elemente in Wien
1851 bis 1950, Archiv f. Meteorologie, Geophysik u. Bioklimatologie,
Serie A, Band 5 (1952).

M. TOPERCZER: Der sikulare Verlauf der erdmagnetischen Elemente zu
Wien 1851—1950, Jahrbuch d. Zentralanst. f. Met. u. Geod. Wien 1951,
Anhang 4, (1952).

M. TOPERCZER: Der tigliche Gang der erdmagnetischen Elemente zu
Wien 1933—1934, Jahrbuch d. Zentralanst, f. Met. u. Geod. Wien 1952,
Anhang 7 (1953).

M. TOPERCZER: Der Verlauf der magnetischen Deklination zu Wien
1851—1950, Festschrift Eduard Dolezal 1952.
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BELGIUM
Rapport National de la Belgique
Par Edm. Lahaye

Enregistrements du champ magnétique terrestre.

Pendant le période 1951—1954 la station magnétique de I'Uni-
versité de Liége a4 Manhay a fonctionné normalement ; les
enregistrements de D, H et Z ont été faits d’une maniére con-
tinue. Un ensemble de variomeétres la Cour avec enregistreur a
marche rapide est installé. Les observations de 1951 et 1952 vont
bientdt paraitre.

La station magnétique de I'Institut Royal Météorologique a
Uccle a continué a enregistrer la déclinaison jusqu’au début
de 1953.

En mars 1952, le Centre de Physique du Globe établi & Dourbes
par I'Institut Royal Météorologique a commencé Penregistrement
de D, H et Z au moyen de variométres la Cour avec enregistreurs
4 marche normale et 4 marche rapide. Ces enregistrements se
sont poursuivis d’'une maniére ininterrompue, sauf pour Ienregi-
streur & marche rapide qui est en cours de revision, et il sera
bientdt remis en fonction et la sensibilité des variométres H et
Z correspondants sera fortement accrue. Les observations seront
publiées a partir de 1955.0.

Comparaisons des instruments.

Des mesures de comparaison ont été faites entre Manhay,
Cape Town, Copenhague et Elisabethville.

Levé magnélique de la Belgique.

Grace a4 la mise en fonction des installations magnétiques du
Centre de Physique du Globe & Dourbes, le levé magnétique de
la Belgique a commencé en juillet 1952 et s’est poursuivi au
cours de 1953. Actuellement, les valeurs de H et Z ont été
mesurées en 400 stations, sur les 550 prévues. Les mesures ont
été faites en chaque station par 2 membres du personnel scien-
tifique au moyen de deux balances BMZ et de deux QHM. Les
appareils ont été contrdlés réguliérement 4 Dourbes au moyen
d’appareils absolus. Les stations de variation séculaire ont été
réoccupées en 1952 et 1953. Le levé de D sera fait aprés celui
de H et Z.

Prospections géomagnétiques.

Un levé magnétique détaillé du massif du Serpont a été
effectué de septembre & décembre 1951 par MM. Hoge et Gaibar-
Puertas. Il a mis en évidence une anomalie assez étendue et
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certaines anomalies locales trés élevées (12.000 y en Z sur une
distance de 13 métres). Ce sont les plus importantes anomalies
actuellement connues en Belgique. Des sondages peu profonds
(80 métres) ont révélés la présence de minéralisation en pyrrho-
tine.

Une autre prospection a été faite par M. J. Raynaud du massif
de la Gette.

Ces prospections ont fait 'objet de publications.

Centre de Physique du Globe ¢ Dourbes.

La réalisation de ce centre, créé par I'Institut Royal Météoro-
logique de Belgique, s’est activement poursuivie. Actuellement,
les pavillons des mesures magnétiques sont en fonction et dis-
posent de la majeur partie des appareils prévus; ils seront
complétement équipés pour 'automne 1954. Le Pavillon des
mesures ionosphériques est & peu prés terminé et le sondeur
ionosphérique pourra bientot étre installé. Le Pavillon d’études
et de rayonnement solaire sera terminé pour la fin de 1954.
Il comportera notamment les installations de distribution de
Iheure, les enregistreurs des courants telluriques, les enregi-
streurs du champ électromagnétique, les enregistreurs du rayon-
nement cosmique, les enregistrements du rayonnement solaire,
les laboratoires pour le contrdle et les étalonnages électroniques
et électrostatiques. Il lui est adjoint une cave souterraine indé-
pendante pouvant étre équipée de neuf séismographes ; elle sera
mise en fonction fin 1954. Deux tours, I'une qui abritera un radio-
goniographe Lugeon-Nobile pour le repérage en azimut des
foyers orageux, I'autre un appareil étalon pour la mesure des
champs électromagnétiques, sont en construction et pourront étre
mises en fonction pour la fin de 1954. Enfin la construction du
Pavillon des mesures électriques atmosphériques (gradient du
potentiel, conductibilités, nombres d’ions) sera entamée au cours
de I'été 1954.

Electricité atmosphérique.

Les enregistrements continus du gradient du potentiel au voisi-
nage du sol se sont poursuivis sans interruption a Uccle. 11 a
élé procédé également 4 des mesures du gradient en altitude
griace 4 'adaptation a la radiosonde du procédé électrométrique
électronique mis au point par MM. Koenigsfeld et Piraux. Le
nombre de ces sondages a été progressivement accru: il s’est
élevé a une centaine enfre décembre 1953 et avril 1954.

Au cours de I’éclipse solaire totale du 25 février 1952, M. Koe-
nigsfeld a fait au Congo Belge des observations de gradient au
sol et en altitude. Des variations importantes résultant de I’éclipse
ont été mises en évidence.

Des mesures du gradient en campagne ont été faites au moyen
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de Pélectrométre électronique établi par MM. Koenigsfeld et
Piraux. Ces observations ont donné des résultats encourageants.

Un radiogoniographe Lugeon-Nobile, pour I’enregistrement de
la direction des foyers d’atmosphériques, a été mis provisoire-
ment en fonction, mais a titre expérimental, la tour qui doit
Pabriter n’étant pas terminée.

Physique de la haute atmosphére.

Ce domaine a fait 'objet de recherches de M. Nicolet, qui ont
porté notamment sur le probléme de ’émission spectrale du ciel
nocturne et des aurores, sur ’azote atmosphérique et moléculaire
dans la haute atmosphére (en collaboration avee M. Pastiels),
sur la fréquence de collision des électrons dans I'ionosphére, sur
les mouvements atmosphériques et la dissociation de I'oxygéne
dans la haute atmosphére, sur la diffusion des atoms d’azote et
des molécules d’oxygéne dans la région F ; ces recherches ont
été publiées.

CANADA

National Report on Terrestrial Magnetism
and Electricity

Magnetic Work of the Dominion Observatory
Magnetic Surveys. '

Two hundred and forty-one magnetic stations, of which 94 were
repeat and 147 new, were occupied in an area extending 37 de-
grees in latitude and 86 degrees in longitude or more specifically
between latitudes 42° N and 79° N and longitudes 56° W and
142° W. An average of twenty stations were occupied in each of
the territorial divisions of Canada. The average number of com-
plete sets of observations for each of the elements D, I, and F,
was 15 at each station extending over a two-day period. These
observations were made with the electrical type magnetometers
designed and constructed by the Dominion Observatory whereby
a complete set of observations for the determination of any one
element may be made in four minutes of time.

In addition to the regular magnetic survey operations, inten-
sive vertical intensity surveys were made in two areas. A sus-
pected meteor crater of possibly paleozoic age situated near
Brent, Ontario, was investigated and 125 stations occupied. The
environs of Meanook Magnetic Observatory, Alberta, were sur-
veyed and 249 stations occupied. This latter survey was under-
taken to supply essential data for use in standardizing airborne
magnetometers in flight since, for obvious reasons, it is not al-
ways possible with a four-engine aircraft at a height of 2,500 feet
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(762 m.) to approach from a distance of 20 miles (32.2 km.) and
pursue an undeviating line so as to pass exactly over a magnetic
observatory. The survey will continue until an area of 25 miles
radius (40.3 km.) from Meanook has been surveyed for D and H
in addition to Z.

The Universal Airborne Magnetometer, designed and con-
structed by the Dominion Observatory, was employed in regular
survey operations in September, 1953. Continuous measurements,
expressed in absolute values of D, H, and Z, were maintained
during flights totalling 15,000 miles (24,155 km.) which followed,
approximately, the perimeter of Canada. The average height of
the aircraft above the ground was 8,000 feet (2.4 km.).

Magnetic Maps.

All magnetic field and observatory results were reduced to
1955.0 in preparation of the publication of isomagnetic maps of
Canada applying to that epoch. The H and I maps were com-
pleted and the processing of data for the D, Z, F, and X and Y
components for final draughting neared completion.

Magnetic data applying to topographical map sheets and ma-
rine and air navigation charts were supplied for a total of 3,878
items. Of these, 2,093 were for the Department of Mines and
Technical Surveys, 1,530 for the Department of National Defence,
and 255 for other than governmental agencies.

Statistical data do not give a complete presentation of the re-
search and time necessary to derive the particular type of mag-
netic maps required for specific purposes. Marine and air navi-
gation charts require somewhat rigorously smoothed values ex-
cept in the cases of approaches to harbours and landing fields.
Agencies engaged in geophysical prospecting require magnetic
maps depicting a mass of detail since every local anomaly may
be significant whether on the surface or at depth.

It has become apparent that an urgent necessity has arisen for
magnetic anomaly maps of Canada and a beginning was made
on the construction of a declination anomaly map of the Province
of Alberta. Once these maps are produced they will need no
revision except when additional information becomes available.
The patterns of the isomagnetic lines should persist as they are
associated with the geology of the area.

Magnetic Observatories.

The four Canadian magnetic observatories situated at Agin-
court, Ontario; Meanook, Alberta; and Baker Lake and Reso-
lute Bay, Northwest Territories; were in continuous operation
throughout the period. The geographical and geomagnetic co-
ordinates of the observatories are:
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Geographical Geomagnetic
o ! o 4 o (o]
Agincourt, Ontario 43 47N 79 16W 550N 13.0W
Meanook, Alberta 54 37 113 20 61.8 59.0
Baker Lake, NW.T. 64 19 96 02 73.7 44.7
Resolute Bay, NW.T. 74 41 94 51 83.0 71.0

The approximate mean values of the magnetic elements ap-
plying to the period under review were as follows:

D H Z I
Dl gammas gammas ° /
Agincourt 715W 15,491 56,224 74 36
Meanook 24 0E 12,900 59,000 77 40
Baker Lake 239E 3,735 60,200 86 27
Resolute Bay 94 00 W 950 57,500 89 03

Relevant information appertaining to the magnetic observa-
tories is as follows.

At Agincourt, additional land was purchased to prevent en-
croachment by new highways and housing projects. A complete
set of Ruska photographic recording variometers was purchased
to replace the obsolete Kew type variometers. The Ruska set
when installed will be supplementary to the la Cour set of
standard sensitivity.,

At Resolute Bay a set of Ruska photographic recording vario-
meters was installed in 1953. Hitherto continuous records of D,
I, and Z were maintained by electrical type variometers and D
by a la Cour photographic recording declinometer and Z by an
Askania type vertical force magnetometer adapted for photo-
graphic recording. The Ruska variometers record changes in Z
and the X and Y components and are giving very satisfactory
performance.

At Meanook, a new non-magnetic observatory building was
constructed to replace the old observatory built in 1916. The new
building is entirely above ground and measures approximately
110 by 22 feet (34 by 7 m.). The absolute room measures 60 by
20 feet (18 by 6 m.) and the variometer room 30 by 20 feet (9 by
6 m.), approximately. Both rooms are temperature controlled,
being heated by specially designed non-magnetic furnaces em-
ploying propane gas as fuel. In the variometer room each set
of variometers is located in a separate insulated compartment
measuring 7 by 7 feet (2 by 2 m.), which, by the situation of the
recording drums, do not need to be entered when changing
photographic papers: The two sets of la Cour variometers have
been moved to the new building. The absolute instrumentation
was increased by an electrical type magnetometer, designed and
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constructed by the Observatory, whereby measurements of D,
I, F, H, and Z may be made independently and rapidly. QHM
No. 258 was installed for base-line determinations.

The scaling of magnetograms was kept up-to-date at all obser-
vatories. Tabulations of the three-hour K-indices were sent
monthly to research centres in the Netherlands, Germany, the
United States of America, and Canada. Similar K-indices were
measured for the two Arctic magnetic observatories and in future
these will be made available for distribution. For the Arctic
observatories, the value K, = 2,500 gammas has been chosen for
Baker Lake and 1,500 gammas for Resolute Bay. It has been
noted that for these observatories situated within the area cir-
cumscribed by the northern limit of the auroral zone, the
majority of K values lie in the middle of the range which might
indicate an integrated effect on disturbances.

Photostats of observatory magnetograms were made available
to all major geophysical prospecting agencies operating in Ca-
nada and all magnetic results were made available for detailed
analyses on request. The congestion of unpublished magnetic
observatory results was somewhat relieved by making the results
of ten years ready for publication.

Magnetic Laboratory.

The major effort of the Laboratory was the completion and
testing of the Dominion Observatory Universal Airborne Mag-
netometer. Test flights were made between August 30th and
September 17th, 1953. The magnetometer was installed in the
National Research Council’s de-icing research North Star air-
craft and flown by the Experimental and Proving Establishment
of the Royal Canadian Air Force. The aircraft was swung over
Agincourt and Meanook magnetic observatories to determine
the coefficients representing the induced and permanent fields.
A swing consisted of eight flights over the observatory on differ-
ent headings at a height of 2,500 feet (762 m.). From the coeffi-
cients thus determined, correction curves were computed and
used to correct the measured values of the direction and inten-
sity of the earth’s magnetic field in all parts of Canada. During
the 77 hours flying time the magnetometer was out of operation
for a total of three hours owing to failure of electrical compo-
nents. This performance was considered satisfactory in view of
the large number of electronic tubes employed numbering about
three hundred. The stabilized platform supporting the magneto-
meter head was steady to three minutes of arc under good flying
conditions which was about 75 % of the time.

Following these test flights, modifications were made in the
magnetometer circuits to ensure operation in all parts of the
world.
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Aeromagnetic Work by the Geological Survey of Canada

Since September, 1951, the Geological Survey of Canada has
flown approximately 100,000 line miles of aeromagnetic total
force protiles. The majority of this work has been over potential
mineral bearing areas rather than over the sedimentary areas
because the oil companies have had most of the potential oil-
bearing areas in Canada flown commercially. In mineral work,
the proportion of government to commercial flying is about one
to three.

There have been no finds which have been directly attributable
to these surveys since 1949 when a large magnetic body was
found under a thin cover of Palacozoic rocks at Marmora in the
province of Ontario.

It has, however, been observed that prospecting interest is
greatly stimulated in areas where aeromagnetic information has
been made available to the public. Three large base metal hodies
in the province of New Brunswick were found when interest was
aroused in geological structure indicated by aeromagnetic maps.

Geologists are finding aeromagnetic information more useful
in helping them map geologic structure and trace rock contacts
under lakes and overburden rather than as a direct prospect-
ing aid.

It is interesting to note that in over 300,000 line miles flown
by the Geological Survey in Canada over rocks of all ages, nega-
tive anomalies recorded number less than ten. Field investigation
of the rocks causing these anomalies has just been started.

A Review of Canadian Work
in the Field of Atmospheric Ionization
during the Period 1951—5%

This report includes a bibliography of Canadian publications
which have a bearing on the subject of atmospheric ionization.
The material is divided into the different fields which contribute
to our knowledge of atmospheric ionization and related pheno-
mena.

lonospheric and Magnetic Research.

Considerable progress has been made in recording and cor-
relating the various aspects of a disturbance in the upper atmo-
sphere. Mr. J. H. Meek of the Defence Research Telecommunica-
tions Establishment, presently at the University of Saskatchewan,
has studied the relationship between magnetic bays, conditions
in the ionosphere and the presence and position of the aurora
as seen from Saskatoon. It is found that during magnetically
quiet periods the aurora is either absent or located near the
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northern horizon at an elevation of less than 20°. When a posi-
tive magnetic bay appears (always before local midnight) bright
aurora is seen to the north at low elevations, while ionospheric
soundings show intense sporadic-E ionization to the north and
overhead. The presence of a negative magnetic bay is accom-
panied by aurora which extends from the north to the zenith,
an increase of high frequency radio absorption and sporadic-E
with a maximum reflection frequency of over 6 Mc/s.

Magnetic records from Meanook, Baker Lake and Resolute Bay
have been studied and the occurrence of magnetic bays compared
with the predictions of Martyn’s theory. It appears that the mag-
netic changes observed at Meanook can be explained in terms
of Martyn’s theory, but this is not the case at Baker Lake and
Resolute Bay.

An analysis of the records from the Canadian ionospheric
stations has yielded useful information on F-region frequencies
during disturbed periods. The maximum depression of f,F, is
at local noon, often with a secondary dip near 1800 LMT. The
region of maximum depression of f,F. in North America, is a
band roughly parallel to but just south of the zone of most
frequent occurrence of auroral light. A longitude effect exists,
with deeper depressions over Newfoundland and the Alecutians.
Abnormal absorption is most frequent before local noon and
shows a longitude effect.

A preliminary study of ionospheric blackouts at high latitudes
has been completed. It is found that blackouts are most frequent
in the morning hours, and that the time of a blackout is a linear
function of latitude, being later at higher latitudes. The curve
showing the number of blackouts as a function of latitude
appears to have a maximum and a minimum near the latitudes
of Churchill and Baker Lake respectively, the number increasing
again at still higher latitudes.

A theoretical study has been made of the origin of the D-region,
and the lowering of reflection height of very low frequency
waves from this region prior to ground sunrise. It appears that
the only theoretically acceptable process which can form the
D-region is the ionization of nitric oxide by Lyman-alpha radia-
tion. From the geometry of the pre-sunrise situation it can be
shown that normal daytime ionization of atmospheric particles
is not responsible for the lowering of reflection height. The con-
clusion is that the effect is due to the release of electrons from
negative ions by visible and infrared radiation.

An analysis of the true heights of maximum ionization in the
F-region above Churchill and Prince Rupert has yielded inter-
esting results. The diurnal variation of electron density has been
determined at several heights and the rates of electron produc-
tion computed.

A preliminary study of the effect of lunar tides on the height
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of the E-layer during a three month period has been made at
Ottawa. The amplitude of the variation is some 1.5 km: and the
phase of the variation differs by six hours from that predicted
by Martyn’s theory.

Winds in the upper atmosphere are being investigated using
the spaced receiver method. It has been established that there
are regular diurnal and seasonal variations in the winds, and it
appears that a real transport of the ionized gases is taking place.
Although the observed effects are due to irregularities in ioniza-
tion, it has not been determined to what extent if any the wind
motions of amplitude 50 to 100 meters/sec. contribute directly
to the irregularities. Some evidence has been obtained of an
increase in wind velocity during disturbed periods, when the
irregularities in ionization are also much more pronounced.

Meteoric Ionization.

The ionization produced in the upper atmosphere by meteors
is being studied with optical, radar and radio equipment at the
Dominion Observatory, the National Research Council and the
Radio Physics Laboratory.

Dr. P. Millman has reported that the mean height of the night
time meteors at Ottawa is 97.8 km and the total ionization rate
due to all meteors is 5/cm?® hour. This is too small to account for
the night time ionization in the D-region and an additional
source of nocturnal ionization must be present.

Radio signals at frequencies near 50 Mc/s propagated over
path lengths of the order of 1000 km have been recorded for
a period of one year. These are forward scattered signals from
meteor trails. Information is accumulating on the diurnal and
seasonal variations in the incidence of sporadic meteors and in
the rate of decay of the signals from meteor trails.

Radar Studies of the Aurora.

Radar has proved to be a useful tool for determining the
density and geometry of the electrons in the aurora. Three radar
sets of frequencies 56, 106 and 3000 Mc/s have been used at the
University of Saskatchewan, and it appears that radio energy is
returned from the aurora by a reflection rather than a scattering
process. If this is so, then the electron density in the reflecting
region is at least 10%/cm?®. It is unlikely that the high ionization
is produced in localized regions. It has been found also that a
frequency of 56 Mc/s is weakly scattered from a region which
may be in or below the normal E-layer, and it is likely that
this same region is responsible for the scatter which makes long
distance VHF communication possible. A good deal of informa.
tion has been obtained regarding the diurnal variation and lati-
tude distribution of auroral radar echoes. The evidence favours
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the occurrence of aurora during daylight hours. The 106 Mc/s
echoes are found to occur most frequently within the auroral
zone and the 56 Me/s echoes some distance to the south. It
follows that centres in auroral displays with high electron densi-
ties become more frequent as the auroral zone is approached.

The emission from the aurora of short-lived bursts of 3000 Mc/s
radiation observed in 1949, has been searched for with improved
equipment. No emissions were found during 1951 and 1952,
possibly due to the decrease of the intensity of auroral displays
and of sunspot activity.

Auroral, Twilight and Airglow Spectroscopy.

A number of auroral spectrographs have been constructed and
put in operation during the past three years. These instruments
make use of plane gratings and Schmidt cameras; the camera
speeds vary between 0.8 and 2.5, and the dispersions in the
third order spectra are between 40 and 7 A/mm.

The analysis of spectra secured with these instruments has
cleared up the uncertainties regarding the identification of all
but the weakest auroral spectral features. Average intensities
of the major features have been determined, and progress made
in understanding the exitation of the aurora. It is now clear that
both primary protons and either or both primary and secondary
electrons produce certain of the auroral radiations, the proton
and electron effects being partially separable.

The relatively high dispersion spectra secured with these spec-
trographs have made possible a better determination of the
rotational temperatures of nitrogen band systems. Although
work remains to be done on this problem, it appears that the
low temperature values obtained earlier from low dispersion
spectra are incorrect, and that these newer values agree reason-
ably well with the rocket results.

Infrared auroral and airglow spectra in the wave-length inter-
val 1—2 microns have for the first time been secured with
reasonable resolution. A lead sulphide cell was inserted in the
Schmidt camera of one of the auroral spectrographs. The main
features of the airglow spectrum in this wave-length region are
OH bands.

A photomultiplier scanning spectrometer developed at the
University of Saskatchewan has proved to be successful in de-
tecting changes in the auroral spectrum. It has been used also
to record hydrogen lines in the spectra, to analyze the lower
red borders associated with certain displays and to record the
profiles of nitrogen bands from which rotational temperatures
may be determined. This latter development is especially pro-
mising, since it is possible to scan across an auroral structure
and measure the temperature as a function of height. The twilight
enhancement of the sodium radiation is being investigated with

8
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the scanning equipment and information obtained on the height
of the sodium emission.

The appearance of the 3914A band of N2+ in the twilight has
been studied with one of the spectrographs. This radiation has
been detected only during disturbed periods and the evidence
is that N2+ jons do not exist in appreciable numbers in the
E-region. An unsuccessful search has been made in the twilight
for the forbidden NI line at 5200A, and we must conclude that
during the observation period of some two months few nitrogen
atoms were present in the E-region.

Spectra of the airglow in the region 3400—3800A were secured
from Resolute Bay during January and February 1954. The
results indicate that there is little or no atmospheric emission in
the spectral region studied, which is perhaps not surprising in
view of the fact that the section of the atmosphere examined had
not been exposed to sunlight for a long period of time.

Cosmic Rays.

Experiments have continued at the University of Montreal on
the fabrication and flight testing of high altitude balloons. Poly-
thene has been used with considerable success and heights of
25 km reached. The use of nylon and newer plastics produced
by Dupont appears to be promising for the production of bal-
loons, and it seems feasible to reach heights of some 40 km.

Continuous records of the intensity of cosmic rays continue to
be taken at Ottawa and Resolute Bay. On a few occasions sudden
changes in intensity have taken place during solar flares and it
is important that this work continue for some time.

Radio Astronomy.

A start has been made on the problem of studying the radiation
from “radio stars”. The twinkling of these sources due to changing
diffraction patterns from moving electron clouds gives informa-
tion on the fine structure of the ionosphere and the motions of
this structure. One equipment operating at a frequency of 50
Me/s is installed at Ottawa and a second is being builf at the
University of Saskatchewan. Both will record continuously the
radiation from the radio star in Cassiopeia.
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CZECHOSLOVAKIA

Rapport du Comité National de Géodésie
et de Géophysique prés de I'Académie Tchécoslovaque
des Sciences

PART I
Report on Magnetic Work
By J. Bouska

The magnetic observatory at Pruhonice (near Prague) ¢ =
49° 597 187, 1 = 14° 32 347, geomagnetic coordinates @ = 49° 54/,
A = 97° 18, = 17° 55’ has started its work in 1946 and has
functioned with interruptions during the period from 1946—

8*
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1953. Annual values of geomagnetic elements at the observatory
are shown in the following table:

Year D H Z Remarks

1946 2°28,7 19427 42631 incompl. July-November
1947 2°22,5 19427 42674 % April-November
1948 2°14,8' 19427 42704 »  May-August

1949 2°07,9 19430 42733 i January-November
1950 2°00,9" 19440 42780 preliminary values

1951 1°53,7" 19452 42826 7 E

1952 1°47,0' 19463 42856 ,, ”

1953 1°41,3' 19477 42883 s g

From 1953 the observatory Pruhonice sends quarterly reports
containing K-indices and data about special effects (storm sud-
den commencements sse, polar or pulsational commencements
psc, sudden impulses si, solar-flare effects sfe) to the C+K-center
at De Bilt.

K-indices and special effects were derived already for the
vears 1950—1952.

Tables of principal magnetic storms (beginning and ending
storm-time, type and amplitudes of sudden commencement, de-
gree of activity, maximum activity on K-scale 0 to 9 and ranges
of D, H, Z) were prepared for the years 1948 1953.

The net of secular-variation stations in Czechoslovakia in-
cludes the following 10 stations:

Name of station . (E) @ H‘zeg;{tleilé?ve Type of station
As 12°12'48" 50°13'18" 734 m Sec. Var. Station
Cierna p.C. Geogr. coordinates not 103 m Contemplated Sec.

yel estimated Var. Station
Frydlant 15°03'30" 50°56"11" 351 m Sec. Var. Station
Hurbanovo, formerly| 18°11'24" 47°52'30" 114 m Magn. Observatory
St. Dala (Ogyalla)
Lanzhot 16°58'47" 48°44'13" 175 m Sec. Var. Station
Mor. Ostrava 18°16'25" 49°55'04" 267 m Sec. Var. Station
Policka 16°15'56" 49°44'03" 603 m Sec. Var. Station
Pruhonice 14°32'34" | 49°59'18" 329 m Magn. Observatory
Strba 20°03'42" 49°04'12" 926 m Contemplated Sec.

Var. Station

Vyssi Brod 14°19'19” 48°36'47” 593 m Sec. Var. Stat.

At secular-variation stations measurements of all magnetic
components are performed every second year. These measure-
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ments began at As in the year 1946, at Frydlant v Cechach,
Lanzhot, Policka, Vyssi Brod in 1947, at Mor. Ostrava in 1948.

The stations Cierna p. C. and Strba started their work in 1951.

The Institute of Geophysics in Prague organized magnetic
surveys in Bohemia and Moravia-Silesia. Field observations have
been made in the years 1946—1948 at 161 stations. The new
geomagnetic measurements have been performed with the con-
sent of the National Geodetic and Geophysical Committee. The
execution of the field work was made possible by the generous
help of the Military Geographical Institute in Prague. The
observed values of the geomagnetic elements were reduced to
the epoch 1950,0 according to the magnetograms of the Pruhonice
observatory. The construction of the magnetic charts of isogones,
isoclines, isodynams H, X, Y, Z and T was carried out using the
compensational method of eylindrical representation, which pre-
served the lengths of the meridians and of the parallel ¢ = 49°
45’ N. The author gives also the average yearly changes of geo-
magnetic elements, derived from the results of Pruhonice Obser-
vatory and the secular-variation stations in the interval between
1946 and 1952.

Corresponding work is done in Slovakia by the Geophysical
Observatory SAV in Hurbanovo (previously Stara Dala).

International comparisons. — The Czechoslovak Academy of
Sciences extended 1953 an invitation to the Hungarian geophysi-
cists Dr. S. Haaz, Dr. G. Barta and M. Killman of the Roland
Eotvos Geophysical Institute in Budapest, who brought to Cze-
choslovakia instruments of Danish manufacture QHM 227 and
BMZ 59. Comparative measurements were carried out on July
10, 11 and 28 at Pruhonice, and on July 20 and 21, 1953 at the
Geophysical Laboratory of the Slovak Academy of Sciences at
Hurbanovo. — In January 1954, the Czechoslovak Academy of
Sciences enabled Dr. J. Bouska, K. Bodlak and B. Peclinovsky,
members of the Geomagnetic Department of the Geophysical
Institute of the Academy to perform comparative measurements
at the Niemegk observatory in the German Democratic Republic.
The comparative measurements in Niemegk were carried out on
January 6, 7 and 9, 1954. After the performance of comparative
measurements with the Hungarian geophysicists and at the
observatory in Niemegk, we have adopted for Pruhonice the
corrections AD = +0.5’, AH = —84 y and AZ = —183 y.

PART @I

Recherches sur l'influence de Uactivité solaire
sur le magnétisme terrestre
Une partie de la section géomagnétique de I'Institut Géophy-
sique de I’Académie tchécoslovaque des Sciences s’occupe des
recherches sur I'influence de I'ativité solaire sur le magnétisme
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terrestre, en employant des valeurs trouvées a l’observatoire
Pruhonice. Au premier stage de ces études, supposée la validité
de la théorie corpusculaire, on cherche les sources des courants
de corpuscules, qui viennent du soleil dans ’atmosphére terrestre.

Basé sur les faits qui résultent de nos travaux et qui exigent
des observations encore plus complétes que ceux d’auparavant
et surtout les observations spéciales des protubérances, de leurs
positions, de leurs formes et de leur développement, nous pro-
posons & I'Union Géodésique et Géophysique Internationale de
faire appel 4 I'Union Astronomique Internationale et a la
Commission pour I'étude des relations entre les phénoménes
solaires et terrestres, pour que les observations des protubérances
soient publiées de la maniére dont s’est servi M. le Prof. Brunner
dans les Astronomische Mitteilungen, c’est 4 dire jour par jour
et les bords est et ouest séparément, et s’il est possible, encore
mieux qu’on publie de nouveau les “Immagini spettroscopiche
del bordo solare” comme on 1’a fait avant 1934.

Publicalions:

B. Bednarova: Srovnani slunecni a geomagneticke aktivity /Comparaison
de Pactivité solaire et géomagnétique/, Geofysikalni shornik 1953, No
11, CSAV.

B. Bednarova, M. Karnik: Pozorovani slunecnich protuberanci a jejich
pouziti pri studiu zmen vnejsiho pole geomagnetickeho /Observations
des protubérances solaires et leur application a ’étude des changements
du champ magnétique terrestre extérieur./

B. Bednarova: Srovnani slunecni a geomagneticke aktivity za leta 1950,
1951 a 1952, cast II. Rozpravy CSAV /préparée pour 'impression/ /La
comparaison de l'activité solaire et géomagnétique pendant les années
1950, 1951 et 1952, Ile partie./

Bouska J.: Vysledky geomagnetickyvch mereni na observatori Pruhonice
u Praha za rok 1952 /Results of Geomagnetic Measurements at the Ob-
}'Sr\'atory Pruhonice near Prague for the Year 1952/. — CSAV, Praha

53.

Bouska J.: Vysledky geomagnetickych mereni na observatori Pruhonice
u Praha za rok 1953 /Results of Geomagnetic Measurements at the Ob-
servatory Pruhonice near Prague for the Year 1953/, — CSAV, v tisku.

Bouska J. Bodlak K.: Mezinarodni srovnavaci mereni /International
Comparative Measurements/.

Bouska J.: Rozlozeni geomagnetickeho pole v ceskych zemich k epose
1950,0. /Distribution of the Geomagnetic Field in Bohemia and Moravia-
Silesia, epoch 1950,0/. — CSAV, v. tisku.

Pavluchova M.: Sledovani geomagneticke aktivity methodou K-indexu
f)Gelornagnetic Activity by K-Indices/. — Geofysikalni sbornik 1953,

raha.

DENMARK

Report on magnetic work in the years 1951—1953
by J. Egedal, V. Laursen and J. Olsen
The magnetic observatory at Rude Skov has functioned without
interruptions during the period 1951—1953. For further informa-
tion see the report to the Brussels meeting (1951).



DENMARK 119

Field observations have been made in Jutland in the years
1951, 1952 and 1953.

The results of the observations at Rude Skov are published
by the Danish Meteorological Institute in the Annuaire Mag-
nétique 1% Partie. The yearbook for 1951 contains the results
of a determination of the Iunar-diurnal variation of the magnetic
declination at Rude Skov in the years 1941—1951. In “Communi-
cations Magnétiques, ete.” No 21 an account is given of the
lunar-diurnal variation of the declination at Rude Skov in the
years 1908—1951.

The Rude Skov observatory has continued to serve as a center
for the international comparison programme carried out under
the auspices of the LA'T.M.E. by means of travelling QHM-
magnetometers. The staff of the observatory has further been
heavily engaged in the adjustment and routine calibration of a
great number of La Cour instruments supplied to foreign institu-
tions. Studies of QHM have resulted in the following paper by
K. Thiesen: On the determination of D by means of QHM. Geo-
physica 5: 2, Helsingfors 1954.

At Godhavn, Greenland, the magnetic observatory has been in
continuous operation during the period under review. Mr. K.
Lassen has been in charge of the station, replaced during his
vacation in Denmark in the summer of 1952 by Mr. H. Neltrup.
At the same time Mr. Johannes Olsen visited the observatory for
inspection.

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, Le Groenland,
of which the volumes covering 1942, 1943, 1944, 1945, 1946, 1947
and 1948 have been completed and published during the period.

The cosmic-ray observatory at Godhavn, established in 1938
has continued in operation. The records are being sent to the
Carnegie Institution of Washington for examination.

A regular Ionospheric Sounding Station was established at
Godhavn in the autumn of 1951 on the initiative of the Danish
National Committee for U.R.S.I. The equipment used is placed
at disposal by the National Bureau of Standards, Washington.
The magnetic observatory, the cosmic-ray observatory and the
ionospheric station now form parts of the Geophysical Observa-
tory, Godhavn, operated under the authority of the Danish
Meteorological Institute.

Owing to unforeseen artificial perturbations the observations
at the magnetic observatory at Thule, Greenland, had to be dis-
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continued in 1952. The station will be replaced by a new observa-
tory situated some 100 kilometers farther north (in 89° geomag-
netic latitude) where the necessary buildings are already under
construction and where routine observations will probably get
started sometime during 1955. The observations made at the old
site from 1947 to 1952 are being prepared for publication in the
Annuaire Magnétique. :

FINLAND

Report of the Finnish National Commiltee
1951—1954

By E. Sucksdorff

A. Geophysical Observatory, Sodankyli.

Extensive repairing works were performed in the magnetic
variation house of the observatory in June 1953. In conjunction
with them, a quick-run recorder (180 mm/h) and a slow-running
(abt. 2 mm/h) insensitive storm recording set were installed in
the house to supplement the already existing normal recording
set (15 mm/h) All variometers and recorders are of la Cour-
type, manufactured by Andersson & Serensen, Copenhagen. The
scale values of the records are of the order 4, 30 and 10 y/mm,
respectively.

It is planned to establish at Sodankyld, in good time before
the International Geophysical Year, also a recording earth cur-
rent station for which the electrodes and cables already exist.

During the years 1951—1954, Mr. E. Kataja, M. A., acted as
observer-in-charge at Sodankyli.

B. Magnetic Observatory, Nurmijdrvi.

This new observatory is situated about 40 km NNW of Helsinki,
on the southern shore of a small lake (60° 30’ N, 24° 39’ E). The
construction of the variation house and the absolute house was
completed in the autumn of 1951, as mentioned in our report for
the Brussels meeting,

The variation house is built of non-magnetic bricks, with
double walls, and dug half-way into a slope. The variometer-
stands resemble chimneys in shape and are covered with marble
squares. They are built of limestone bricks. The house is heated
electrically. The temperature in the recording room is kept
constant (in winter 10°, in summer 18° C) by means of a ther-
mostat arrangement. A boarded partition divides the room into
two parts: the variometers are located in the inner part, the
recorders run and are cared for in the outer part. Besides, the
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variation house has a small anteroom for the central clock, accu-
mulators, relays etc.

In the variation house there are installed three recording sets
of la Cour-type: a normal, a quick-run and a storm recording
set, with time-scales similar to those in Sodankyld. The scale-
values are of the order 8, 3 and 25 y/mm, respectively. The
recorders run since April 1952.

According to tests performed, the magnets of the variometers
lie fairly well in their regular directions. In the normal recording
set the temperature coefficients are exceedingly small. The
change of the base-line values goes on slowly and steadily in
one direction.

The absolute house is a wooden building on the top of a small
hill, some 35 m off the variation house. There are three limestone
pillars for the magnetometers. Also this house is heated elec-
trically. As absolute instruments the Askania theodolite-mag-
netometer Nr. 5113998, whose constants were determined by Dr.
F. Burmeister in Fiirstenfeldbruck, Germany, and a Wild-
Edelmann earth-inductor are used. — The base values of the
H- and Z-variometers were, however, in most cases determined
by using the la Cour magnetometers QHM Nr. 84, 85 and 86,
and the BMZ Nr. 25, whose constants have been yearly deter-
mined in the magnetic observatory Rude Skov, Denmark.

The declination mire is erected on the northern (opposite)
shore of the lake, at a distance of 680 m from the main pillar
of the absolute house. The mire is cast of concrete and grounded
carefully; it has on a white square three black pointing marks
which form a triangle.

The total costs of the observatory and of its equipment, ex-
clusive of the already existing earth-inductor, a BMZ-magneto-
meter, the central-clock and three QHMs amount to:

U.S. dollars
Two magnetic buildings .......ccccecoveneeninns 6,710.—
Electric power-lines and installations ...... 2,946.—
Recording instruments .........cooieeiiiiiinnnn. 2,978 —
Absolute instruments .........ccovviriiieinnnnnn. 2,988.—
Road construction .........cocovvveviiieeninnnnnns 260.—
Miscellaneotis it ioiss cossssissarvesnsibassissas 81—

Total § ... 15,963.—

The observatory Nurmijarvi is designed to work as a first-
order geomagnetic station. So far, however, it lacks permanent
personnel and a dwelling-house (with study, dark-room, lahora-
tory ete.) for the staff. It is to be hoped that this serious deficiency
will soon be remedied.

In September of 1952 the new observatory was inaugurated in
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a five-day Nordic geomagnetic conference and through a com-
parison of magnetic observation instruments, with participants
from Denmark, Norway, Sweden and Finland.

C. Field work performed by the Finnish Meteorological Office.

During the summers of 1951, 1952 and 1953, 5, 23 and 23
magnetic secular stations, respectively, were re-measured. As
instruments were used the magnetometers QHM Nr. 84, 85 and 86,
the BMZ Nr. 25 and the theodolite-magnetometer Chasselon
Nr. 82; likewise the horizontal circle Andersson & Sérensen
Nr. 11. The observation instruments were compared before
and after the expeditions in the observatories Sodankyli, Nurmi-
jirvi and, in the summer of 1953, Tromso.

Since many of the oldest Finnish secular stations are located
in the immediate neighbourhood of towns, some of them, during
the past few years, had to be moved farther into the countryside.
In this connection it is worth while to point out that the secular
stations should preferably be placed at locations that are as
inhospitable — but, of course, magnetically homogeneous — as
practicable, not very far from the main roads, yet so far from
the towns that the places have the chance to stay incolonized
for at least many decades ahead.

D. Auroral observations.

Some photographs of auroral ares have been taken in Sodan-
kyld. Also visual observations are made there and on numerous
climatological stations all over the country.

E. Plans for ionospheric investigations.

An automatic multifrequency ionospheric recording device is
under construction and will be placed at Nurmijérvi. Another
similar equipment is designed for Sodankyld and will probably
be ready for use during the International Geophysical Year.

F. Publications.

Ergebnisse der magnetischen Beobachtungen des Observatoriums zu
Sodankyld im Jahre 1940,

Ergebnisse ............ im Jahre 1941,
Ergebnisse ............ im Jahre 1942,
Ergebnisse ............ in den Jahren 1933—1934 (in print).

E. Sucksdorff: Vom Polarlicht.

E. Sucksdorff: The Geophysical Observatory Sodankyli.

E. Sucksdorff: The Magnetic Observatory Nurmijirvi,

In collaboration with Danish, Norwegian and Swedish magneticians: The
Variation of the Compass, Magnetic Declination 1950.0,

Finnish Meteorological Office
Helsinki, April 1954
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FRANCE

Rapport National

Ce rapport est un inventaire sommaire des travaux intéressant
la Section de Magnétisme et Electricité terrestres, exécutés en
France pendant les années 1951, 1952, 1953. Un certain nombre
de publications de année 1951, déja mentionnées dans le rapport
présenté a ’Assemblée de Bruxelles, ne seront pas rappelées.

I. — Magnétisme Terrestre
A. Mesures géomagnéltiques.
— Appareils.

Divers dispositifs ont été mis au point, ou perfectionnés, pour
Pétude des pulsations magnétiques. En Algérie, G. Grenet a
développé les variomeétres 4 aimant mobile inducteur dont il
avait proposé le principe ; deux de ces appareils sont en fonction-
nement continu (D et H) a I'observatoire de Tamanrasset (46).
A Paris, un variomeétre utilisant le méme principe a été mis au
point par I. Ozdogan pour la composante verticale ; 'aimant-
balance utilisé, nécessairement volumineux avec ce procédé, est
suspendu par de minces lamelles évidées (144). H. Diirschner a
imaginé et construit un magnétométre photoélectrique, & com-
pensation, avec enregistrement plume-papier du courant de com-
pensation (77).

A Pobservatoire de Chambon-la-Forét, en plus d’un enregistre-
ment La Cour rapide ordinaire & 3 composantes, fonctionne en
service régulier un enregistrement (La Cour rapide aussi), d’'un
magnétometre de H construit par G. Gibault (99). D’autre part,
ont eu lieu les premiers essais d'un variometre pour D, construit
par G. Dupouy et A. Cecchini, utilisant une trés longue barre de
métal a grande perméabilité coupée par un entrefer magnéto-
phonique ; on réalise ainsi, sur ruban magnétique, un enregistre-
ment direct des variations du champ terrestre.

En ce qui concerne la mesure des éléments du champ terrestre,
un nouveau type de sonde a été imaginé et construit par H.
Gondet (101); c’est un appareil de zéro constitué¢ par un long
noyau droit entouré d’une bobine et coupé par un entrefer dans
lequel tourne & grande vitesse un noyau dont la longueur est
presque égale a celle de I'entrefer. En principe, la f.e.m. induite
dans la bobine est nulle lorsque la composante du champ suivant
I’axe du noyau est exactement annulée. Des essais sont en cours
pour effectuer des mesures magnétiques en avion au moyen de
cette sonde.

— Observatoires.

Durant I'expédition antarctique francaise 1951—1952 en Terre
Adélie, P. Mayaud a pu effectuer des enregisirements mag-
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nétiques (D, H, Z) s’étendant sur 9 mois, 4 la base de Port-
Martin (137).

L’installation, par I'O.R.S.T.O.M., d’une station magnétique
permanente a Bangui (A.E.F.) est en cours. Une nouvelle station
magnétique est en voie d’équipement en Algérie, 4 Médéa, a
100 km au Sud d’Alger.

— Réseaux magnétiques généraux.

Les stations du réseau francais de répétition ont été réoccupées
pendant I’été 1952 par E. Selzer.

Le réseau magnétique de la Corse, prélude probable a la
reprise du réseau magnétique de la France, a été exécuté pendant
Pété 1953 ; il a comporté 99 stations (E. Selzer, A. Cecchini, G.
Jobert et Mme N. Jobert).

Un certain nombre de stations magnétiques ont été occupées en
A.O.F. et AEF. par les géophysiciens de I’O.R.S.T.0.M. qui
devront peu a peu exécuter le réseau magnétique de ces régions.
D’autres mesures ont été effectuées par P. Mayaud sur la cote
et I'inlandsis de la Terre Adélie, par G. Bidault au Maroc oriental
et, en divers points des cotes de I'Union francaise, par le Service
Hydrographique de la Marine.

— Réseaux de prospection.

Des mesures a la balance de Schmidt, souvent appuyées sur un
réseau & grande maille 4 la B.M.Z., ont été effectuées par les
géophysiciens de 'O.R.S.T.0.M. ; en particulier, Melle Crenn a
fait une étude magnétique, en méme temps que gravimétrique,
tres détaillée de la Nouvelle-Calédonie (568); d’autre part, les
équipes de la Compagnie Générale de Géophysique (C.G.G.) ont
effectué des réseaux étendus, principalement en Aquitaine, au
Sahara et au Maroc. E. Le Borgne a étudié en Bretagne centrale
trois anomalies magnétiques dont I'une est du type inversé (122);

R. Godefroy a donné les résultats d’une prospection magnétique
(100).

B. Etudes sur les variations du champ terrestre.
— Variations réguliéres et irréguliéres du champ instantané.

J. Denisse, J. Steinberg et S. Zisler, distingant entre les taches
solaires celles qui sont fortement émettrices de bruit radio-
électrique, observent que leur passage au méridien central se
marque statistiquement par une augmentation de activité mag-
nétique avec un retard de un a deux jours (67); J. F. Denisse
poursuivant cette étude remarque que les orages magnétiques
correspondants sont surtout & début brusque (65) et il tente une
explication du phénomeéne (66).

P. Bernard a étudié la relation éruption chromosphérique-
crochet magnétique en insistant sur les tres grandes éruptions
dites “blanches” (29).
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E. Selzer a étudié de grandes oscillations observées pendant
certains orages magnétiques. Le phénomeéne n’est pas strictement
local, mais il ne se présente avec une grande amplitude que dans
une portion limitée du globe et dans un intervalle étroit d’heures
locales ce qui conduit auteur a le relier a4 une instabilité acci-
dentelle de l'ionosphére (159).

G. Gibault a signalé des pulsations rapides au cours d’un orage
magnétique (98) et il a étudié les pulsations réguliéres, de courte
période, qui sont observées de jour presque quotidiennement
(99).

Les enregistrements effectués & Tamanrasset pendant les an-
nées 1950 et 1951 avec des variomeétres de Grenet ont été analysés:
G. Billaud a étudié pour ces deux années les perturbations du
type p.s.c. (39); J. Castet a étudié I'amplitude et la période des
pulsations réguliéres de jour (57); G. Grenet enfin a comparé
des oscillations qu’il désigne par la notation Pu enregistrées a la
fois & Tamanrasset et Chambon-la-Forét (103).

M. Matschinski développe des calculs relatifs a 1a propagation
des perturbations magnétiques dans le “trifeuille” auquel il
assimile I'atmosphére terrestre comprise entre les conducteurs
sol et haute atmosphére ; il est amené a discuter les opinions
émises sur la simultanéité mondiale des phénomeénes magné-
tiques brusques (134).

— Variations du champ moyen.

P. Bernard a étudié la variation undécennale de la composante
H sur le globe; il considére que I’explication habituelle par I’'effet
de post-perturbation est insuffisante et il propose une explication
& partir des vents généraux de la haute-atmosphére (27, 28).

P. Mayaud utilisant les résultats de ses observations (133) et
des observations antérieures dans Pantarctique a cherché une
localisation du pole magnétique sud actuel (136); il a ensuite
tenté de décrire les variations des poles magnétiques nord et sud
depuis un siécle, d’aprés ’ensemble des observations faites dans
les régions polaires (138).

N. Stoyko a émis I’hypothése d’une relation entre les variations
de la vitesse de rotation de la Terre et les variations du champ
moyen. Sa démonstration appuyée d’abord sur des faits mag-
nétiques trop locaux (162) a été reprise avec un caractére plus
mondial, la variation de I'intensité totale du champ en un certain
nombre de stations (163). Poursuivant ses déductions, 'auteur
croit pouvoir expliquer les inversions du champ terrestre dans
le passé géologique (164).

— Champ terrestre fossile.

Melle J. Roquet a poursuivi sur des corps définis (sesquioxyde
de fer et magnétite en grains dispersés) I’étude des propriétés
qui sont a la base des recherches en paléomagnétisme ; elle a
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¢tudié dans une échelle de champs trés étendue Iacquisition des
aimantations rémanente isotherme et thermorémanente et les
propriétés de ces aimantations, trop souvent méconnues des
utilisateurs (158). E. Le Borgne ayant observé que le sol, dans
sa couche tout a fait superficiclle, est souvent beaucoup plus
magnétique que le sous-sol qu’il recouvre, a entrepris une étude
approfondie de pédologie magnétique qui se relie aux problémes
des latérites magnétiques et de Daltération magnétique des
roches (123); avec S. Hénin il a émis I’hypothése que le consti-
tuant magnétique des sols était le sesquioxyde de fer y (110).

A. Roche a poursuivi son étude de ’aimantation rémanente de
nombreuses formations volcaniques d’Auvergne, soit par pro-
spection magnétique, soit par prélévement d’échantillons. Il a
rencontré de sérieuses difficultés venant de Dinstabilité des
aimantations de beaucoup d’échantillons et des possibilités d’ai-
mantation par les courants de la foudre, dont il a fait d’ailleurs
une étude préliminaire intéressante. Admettant que certains
échantillons portent encore leur aimantation originelle, il conclut
a des renversements du champ terrestre A certaines époques
géologiques (154, 155, 156).

Pour la période historique, les terres cuites offrent un matériel
d’é¢tude beaucoup plus sir que les roches. E. Thellier et Mme
Thellier ont pour la premiére fois utilisé des parois de fours
restées en place, ce qui donne la déclinaison et I’inclinaison du
champ passé. Les résultats actuellement publiés portent sur des
fours puniques et romains 4 Carthage (168) et sur des fours
romains dans la région de Tréves (169).

L. Néel a continué a s’intéresser 4 la théorie des phénomeénes
fondamentaux du paléomagnétisme. Observant I'incompatibilité
des conclusions obtenues a partir des roches sédimentaires et des
roches volcaniques pour le lointain passé géologique, il envisage
la possibilité pour certains minéraux d’acquérir des aimantations
thermorémanentes de sens opposé au champ inducteur et il en
montre la possibilit¢ an moins théorique (141). Le fait ayant
été observé expérimentalement au Japon, L. Néel discute ce
phénoméne paradoxal de I'aimantation inverse (142, 143).

II. — Electricité tellurique

L. Cagniard a publié¢ la partie théorique de la nouvelle méthode
de prospection qu’il a proposée et qui a fait 'objet de demandes
de brevets en différents pays. Cette méthode dite magnéto-
tellurique s’appuie sur la relation qu’il a étudiée entre les varia-
tions du champ électrique tellurique et les variations du champ
magnétique horizontal mesurées au méme endroit. Cette relation
dépend des propriétés électriques du sous-sol, la couche pra-
tiquement intéressée étant d’autant plus épaisse que la fréquence
de la composante périodique que 'on considére est plus faible.
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L’auteur souligne que sa méthode doit permettre une investiga-
tion trés profonde (53).

Dans une étude sur la géophysique de la mer, Y. Le Grand et
ses collaborateurs étudient les courants telluriques en mer et les
f.e.m. induites par le déplacement de I’eau de mer dans le champ
terrestre (126).

La Compagnie Générale de Géophysique a poursuivi d’impor-
tantes campagnes de prospection électrique tellurique en diverses
régions (Bresse, Aquitaine, Algérie, Maroc, Sahara, Gabon, Mada-
gascar). Mais cette compagnie a d’autre part participé activement
a des études de recherche pure sur les courants telluriques; par
exemple, a 'occasion de I’éclipse solaire de Février 1952, elle a
fait procéder a un enregistrement continu, & grande vitesse de
déroulement, pendant 24 heures, simultanément en Aquitaine,
Sicile, Sahara, Gabon, Vénézuela et Louisiane. Le fait important
découvert par M. Schlumberger et G. Kunetz d'une corrélation
entre les variations telluriques (et évidemment aussi magnétiques)
trés rapides en des points éloignés du globe a été précisé par
de nouvelles études de G. Kunetz et H. Richard (121), Melle Beau-
fils (25), et Melle Beaufils, G. Gibault et G. Kunetz (26) et enfin
G. Kunetz (118).

Des discussions sur les méthodes de prospection électrique ou
des exemples de prospection ont été présentés par A. Roger et
Chereau (157), par la S.N.R.E.P.A.L. et R. Bouchon (160), par
G. Kunetz et J. Chastenet de Gery (119, 120), par J. Breusse (45)
et par M. Guerrier (104).

III. — Electricité troposphérique

A. Dauvillier a effectué un enregistrement continu du gradient
de potentiel atmosphérique & Khartoum au moment de ’éclipse
totale de soleil (59). Au Groénland, P. Pluvinage et P. Stahl ont
effectué des observations sur la conductibilité électrique de l’air
avec un appareil & deux tubes permettant la mesure directe de
la différence des conductibilités positive et négative (146). En
Terre Adélie, M. Barré a fait des observations étendues sur les
charges électriques apportées par le blizzard sur des antennes
horizontales (19). M. Sourdillon poursuivant ses recherches sur
Ia foudre a étudié des éclairs entre nuage et air, soit isolés, soit
accompagnant un coup de foudre & cime horizontale (161).
R. Guizonnier a cherché une explication de la variation diurne
du gradient de potentiel (105).

En ce qui concerne la radioactivité de la troposphére, H. Gar-
rigue a poursuivi son étude des anomalies du contenu radioactif
de I'air libre au sommet du Puy-de-Ddme et en avion (90, 91, 93,
94, 95); et M. Abribat et J. Pouradier ont suivi I’évolution des
radio-éléments artificiels de l'air de la région parisienne (1);
d’autre part, R. Lecolazet et Mme A, Hée ont étudié la mesure
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en avion de la radioactivité de I’air au moyen d’'un gamma-
métre (124).

IV. — Radioélectricité de la haute almosphére

— Parasites atmosphériques

Au L.N.R., a4 Bagneux, la cadence de succession des atmosphé-
riques est enregistrée sur les longueurs d’ondes suivantes: 60 m,
et en km: 1,6; 5; 11; 24; 35; 57 et 70; le champ électrique moyen
des atmosphériques défini par F. Carbenay est enregistré en
permanence sur 11; 35 et 50 km. Le radiogoniomeétre pour trés
longues ondes est maintenant réglé sur 57 km.

Au point de vue technique et théorique, 'action des atmosphé-
riques sur un récepteur a été analysée par F. Carbenay (54) et
d’'une fagon étendue par E. Fromy (86, 87, 88) et G. Foldeés
(84, 85) ; R. Bureau et R. Bost ont décrit une méthode permettant
la localisation des atmosphériques avee un seul goniométre et
ils ont analysé les résultats obtenus (48, 49). F. Carbenay a ob-
servé la correspondance entre le niveau moyen des atmosphé-
riques et le degré d’intelligibilité d’une liaison radioélectrique
sur ondes longues (55) et étudié les méthodes d’étalonnement
dans I'enregistrement des atmosphériques (56).

Au cours de ses croisieres antarctiques le navire polaire “Com-
mandant Charcot”, équipé par le L.N.R., a effectué ’enregistre-
ment du niveau moyen des atmosphériques sur 11.000 m et,
durant la campagne 1950—1951, des observations au goniométre
cathodique. Les résultats des observations et leur analyse ont
été donnés par M. Barré pour la campagne 1948—1949 (18) et
par R. Bureau et J. Vaury (50) et J. Vaury et R. Bost (170) pour
celle de 1950—1951. M. Barré a rendu compte d’autre part de la
longue série d’observations qu’il a faites pendant la campagne
1951—1952 & Port-Martin ot il a pu assurer le fonctionnement
d’un enregistreur de niveau moyen et d’'un radiogoniométre
cathodique (20). Au symposium mondial sur les parasites atmo-
sphériques (Zurich 1953), R. Bost a présenté des observations sur
la mise en application du nouveau code des atmosphériques (42)
et R. Bureau sur les messages A.T.M.0.S. (47).

— Sondages ionosphériques

La France entretient un nombre relativement important de
stations de sondage en fonctionnement continu ou en installa-
tion: stations du Bureau Ionosphérique Francais de Poitiers,
Casablanca, Tamanrasset, et Bangui, avec la station expérimen-
tale de Domont (et une station provisoire en Terre Adélie);
stations du Service de Prévisions Ionosphériques militaire de
Fribourg, Dakar, Djibouti, Tananarive, Kerguelen et Nha-Trang
(et une station provisoire sur le Commandant Charcot). Les
résultats des observations sont diffusées dans les Bulletins d’infor-
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mation du B.LLF. et du S.P.LM. Au point de vue technique, on
peut signaler la réalisation d'un simulateur d’échos ionosphé-
riques par S. Estrabaud, H. Chazenfus et R. Grosjean (80), 'amé-
lioration des sondeurs du S.P.LLM. par E. Harnischmacher (106)
et K. Bibl (36). Dans une étude étendue J. Doublet a discuté le
probléme du passage des hauteurs virtuelles de réflexion aux
hauteurs réelles et proposé une technique simple d’application
de la méthode de Rydbeck (68).

Des résultats d’observations ont été analysés par F. Delobeau,
E. Harnischmacher et F. Oboril pour Dakar (64), par J. Le Gall,
B. Mongin et H. Munier pour les Kerguélen (125). Des résultats
détaillés ont été donnés dans des mémoires étendus par A. Hau-
bert pour un an et demi d’observations a Casablanca (109) et
par J. Bouquin pour un an d’observations en Terre Adélie (44).

— Les régions ionosphériques et leurs variations

R. Eyfrig a analysé I'influence des orages magnétiques sur F,
et montré que la diminution d’ionisation n’est pas mondiale (81);
il a étudié une période de forte absorption ionosphérique (83);
M. Barré et K. Rawer ont décrit les anomalies observées dans des
sondages effectués devant la Terre Adélie (21, 22); D'effet dit
de longitude sur l'ionisation de F. a été analysé & nouveau par
K. Rawer (147). R. Rivault a fait une discussion étendue sur les
stratifications des régions E et F d’ot1 il conclut a la nécessité
d’une révision de la nomenclature (152). F. Delobeau a effectué
des sondages a4 Gao, pendant I'éclipse du 25 Février 1952 (63)
et il a étudié une stratification fréquente dans les régions tro-
picales entre F, et F, (62). K. Bibl a observé des phénoménes
transitoires d’ionisation se propageant de haut en bas sur des
[ilms d’ionogrammes projetés en accéléré (37). S. Estrabaud a
étudié d’apres ses observations de Bangui 'effet d’une éclipse
solaire sur la région F, équatoriale (78) et sur la région E (79);
K. Rawer a décrit la structure de la couche Eg dans les régions
équatoriales magnétiques (148); E. Theissen est revenu sur
I’étude des caractéristiques de la couche F;, (167). R. Eyfrig a
montré une variation lunaire de 'altitude du centre de la région
F. & Huancayo (82); K. Bibl a étudié la variation diurne de la
fréquence critique de E (35). Melle J. Ardillon a entrepris une
étude étendue sur les perturbations ionosphériques; ses premiers
résultats portent sur les effets diurnes (heures locales de début
des chutes de fréquences critiques et variation diurne de 'ampli-
tude des perturbations sur les fréquences critiques et les hauteurs
virtuelles) (2), puis sur les orages ionosphériques (3).

P. Lejay et D. Lepechinsky proposent une explication re-
marquablement simple des propriétés de la région F, en exami-
nant, dans le cadre de la théorie de Chapman de la formation
des régions ionisées, 'effet de changements de température (129,
130). K. Rawer et E. Argence ont discuté de 'origine de I’ionisa-

9



130 PART III. — NATIONAL REPORTS

tion de la région E (149, 150) et K. Rawer, K. Bibl et E. Argence
ont tenté de déduire le nombre des chocs dans les régions E et F
de 'amplitude des échos multiples (151). J. Gauzit a discuté de
la température de la haute atmosphére (96, 97) et R. Gallet a
proposé une interprétation de la couche Eg (89). R. Michard a
¢tudié Peffet du rayonnement ultra violet solaire sur I'iono-
sphere (140). R. Jancel et Th. Kahan reprennent la théorie des
propriétés d’un gaz ionisé soumis & un champ électrique oscillant,
en présence d'un champ magnétique, et appliquent leurs résul-
tats au cas de Iionosphére (113, 114, 115, 117, 116); le méme
probléme a été examiné par M. Bayet, J. L. Deleroix et J. F. De-
nisse (24).

— Propagation radioélectrique

Différents aspects de la théorie de la propagation des ondes
radioélectriques dans I'ionosphére (géométrie des rais et absorp-
tion) ont été traités par K. Bibl (34), E. Argence (4, 5, 6, 7), E. Ar-
gence, K. Rawer et K. Suchy (8) et G. Dupouy (76).

N. Stoyko et Mme Stoyko ont essayé de concilier les observa-
tions faites sur les variations de fréquence et de vitesse apparente
de propagation des signaux radioélectriques (166, 165); E. Har-
nischmacher et K. Rawer ont étudié le probléme des liaisons anti-
podes et proposé une explication des faits expérimentaux (108);
K. Bibl, K. Rawer et E. Theissen ont fait une étude étendue du
phénomeéne de T'occultation des ondes décamétriques par la ré-
gion E (38) et E. Harnischmacher a montré I'importance des
trajets mixtes pour les propagations a tres grande distance (107).

P. Lejay, Melle Ardillon et G. Bertaux ont comparé I'intensité
du champ re¢u de 'émetteur WWV avec agitation magnétique
et ionosphérique (127, 128). Melle Pillet a comparé aux prévisions
du B.LF. les résultats d’écoute continue des émetteurs WWV
et WWVH, faites en France et en Terre Adélie (145). J. Bouchard
a rendu compte d’écoutes faites dans les régions arctiques (43) et
R. Busch a comparé prévisions et observations pour la liaison
Paris-Alger (51). M. Barré, K. Rawer et E. Argence ont suivi les
variations de la propagation entre Nouméa et la Terre Adélie
(23). J. Maire, enfin, a établi et discuté des résultats d’observa-
tions, portant sur plus d'un cycle solaire, faites dans I’exploita-
tion des grandes liaisons radioélectriques intercontinentales (131,
132).

V.— Optique de la haute atmosphére
— Aurores polaires
Mme R. Herman a interprété et reproduit des bandes nouvelles
infra-rouges de Meinel (111, 112); D. Barbier et Miss Pettit ont
fait en Alaska des observations sur la brillance du ciel auroral,

au moyen d'un photométre photoélectrique automatique de
Roach (17).
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— Lumiére du ciel crépusculaire

J. E. Blamont et A. Kastler ont construit un photomeétre photo-
électrique pour I'étude de la raie D crépusculaire et 'ont utilisé
pour déterminer la répartition en altitude des atomes émis-
sifs (41) et J. E. Blamont a proposé une nouvelle méthode d’ana-
lyse de la raie D atmosphérique, dans laquelle le rayonnement
observé est filtré par une cuve a résonance optique ot I'on pro-
voque un déplacement Zeeman variable au moyen d’un champ
magnétique (40). M. Dufay a observé et interprété une raie inter-
dite de I'atome neutre d’azote dans les spectres du ciel cré-
pusculaire et nocturne (73, 74); il s’est livré d’autre part a une
¢tude étendue de I'émission crépusculaire des bandes de la molé-
cule d’azote ionisée et de la raie 5199 A de 'atome neutre d’azote
(75). R. Robley a tenté le calcul de la polarisation de la lumiére
du ciel erépusculaire au zénith et a comparé les résultats calculés
et observés (153). R. Grandmontagne trouve dans les observa-
tions de la température de la haute atmospheére faites au moyen
de fusées une confirmation d’'une de ses hypothéses antérieures
(102). P. Berthier a étudié la dissymétrie des crépuscules du
matin et du soir pour les raies rouges de 'oxygéne et confirmé
Iexistence d’un faible renforcement, au crépuscule du soir, des
bandes infra-rouges de O, et OH (31, 32).

— Lumdiére du ciel nocturne

M. Dufay a observé une nouvelle bande de la molécule OH
dans le spectre infra-rouge (72) ; J. Dufay montre que les radia-
tions observées entre 9.000 et 11.000 A s’interpretent par une
émission de la molécule OH découverte par Meinel (69).

H. Garrigue a déerit un photomeétre visuel qui est un perfec-
‘tionnement d’un appareil antérieur (92); G. Déjardin, J. Janin
et M. Peyron ont fait des observations au laboratoire sur les ban-
des de vibration-rotation de la molécule OH (60, 61). D. Barbier
a donné de nouveaux modes de calcul des corrections de diffu-
sion et discuté le probléme de la détermination de I'altitude des
couches émettrices (10) et M. Mayot a établi des tables facilitant
I’application de la méthode de Barbier dans le calcul des correc-
tions de diffusion (139); avec J. Dufay et D. Williams, D. Bar-
bier a effectué, et discuté d'une facon trés poussée, des mesures
photométriques relatives aux radiations 5577 et 5180 A (16);
enfin, il a poursuivi I’étude de la région UV de la lumiére du
ciel nocturne au moyen d’un photomeétre photoélectrique auto-
matique construit a P'Institut d’Astrophysique (12, 13, 14). Ce
photométre a été décrit par A. Baillet, D. Barbier, F. Bosson,
A. Lallemand et J. Maguery (9).

P. Berthier a étudié le rapport des infensités des composantes
du doublet du sodium (30) et déterminé l'altitude d’émission
des bandes infrarouges de O, et OH (33); J. Dufay, P. Berthier

g*
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et B. Morignat ont fait par photométrie photographique de
nouvelles déterminations de l'altitude d’émission de la raie
verte de 0, (71). Des mises au point sur diverses questions ont
été données par J. Cabannes (52), J. Dufay (70) et D. Barbier
(15, 11).
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N° 156, 1952, 33 p.
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BUNDESREPUBLIK DEUTSCHLAND

A. Fachgebiet Erdmagnetismus
von F. Errulat

1) In den Observatorien Fiirstenfeldbruck und Wingst wurden
die erdmagnetischen Registrierungen fortgesetzt; das Geophysi-
kalische Institut in Go6ttingen nahm sie in dem von Gauss begriin-
deten Observatorium wieder auf. Alle 3 Observatorien arbeiteten
sowohl mit hochempfindlichen Variometern als auch mit Sturm-
variometern.

Vom Observatorium Wingst wurde fiir 1952 erstmalig die
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Reproduktion der Magnetogramme in einem Sonderheft ver-
offentlicht, um den Vergleich der Registrierungen spezieller
Effekte mit denen anderer Observatorien zu ermdoglichen. Uber
die Beobachtungsergebnisse in Miinchen (1841—1926), Maisach
(1927—32), Fiirstenfeldbruck (1939—53) gab F. Burmeister eine
Zusammenfassung; von Wingst liegen die Jahrbiicher bis 1950,
die Monats- und Jahresberichte bis 1953 vor (F. Errulat und
0. Meyer).

Zur Sicherung der Basiswerte von H wurden mit Unter-
stiitzung der IATME mittels drei QHM Vergleichsmessungen
zwischen Rude Skov, Fiirstenfeldbruck und Wingst durchge-
tihrt. Es ergab sich eine Basisdifferenz Wingst—Rude Skov =
4,7y und Furstenfeldbruck—Rude Skov = 5,8 y (vgl. Laursen,
Jahr. d. Obs. Wingst, Nr. 6, 1953).

Vergleichsmessungen Wingst—Fiirstenfeldbruck gaben bisher
folgende Werte: 1939,7 (Methode v. Lamont): 0 y; 1941 (QHM):
+ 3 »; 1949,9 (Lamont u. QHM): — 1 y; 1950,2 u. 1952,2 (QHM):
— 1 9;1952,6 (3 QHM der JATME): — 1 y.

J. Bartels (Gottingen) fand eine bemerkenswerte Forminde-
rung des winterlichen S, in Potsdam im Verlaufe eines Sonnen-
fleckenzyklus; die zusiitzliche Wellenstrahlung W, die von der
fleckenreichen Sonne ausgeht, scheint tiefer in die Ionosphire
einzudringen, als diejenige der fleckenfreien Sonne (vgl. Zeit-
schr. der Meteorologie, 5, 236—239. 1951). Im Report des Com-
mittee Nr. 13 wird von ihm iiber die Neuberechnung von S und L
fir H in Huancayo 1922—1947 berichtet.

2) Eine wesentliche Erginzung erfuhr die Registrierung von
Pulsationen sowie deren Auswertung durch den Einsatz von
Induktionsvariographen verschiedener Typen in Gottingen, Fiir-
stenfeldbruck und Wingst. G. Angenheister (jun.) fasst die Got-
tinger Ergebnisse in einer Dissertation zusammen (1953). Nach
den Registrierungen in Wingst kann man eine allgemeine Tages-
unruhe mit Perioden unter 30 sec und Maximalwerten der Am-
plitude bei ca. 9—10 Uhr MOZ, von Pulsationen mit Perioden
von 30—60 sec unterscheiden, die nachts ihr Maximum haben
und mit P-Strahlung zusammenhiingen miissen.

Fiir Fiirstenfeldbruck berichtet K. Burkhart im wesentlichen
dhnliche Ergebnisse; er machte weiter darauf aufmerksam, dass
der Tagesgang der ersten Gruppe (10—30 sec) dem Tagesgang
der Grenzfrequenz in E und F, gleicht. Da die Maxima dieser
Gruppe scharf und ohne Ubergiinge auftreten, bringt er sie in
Zusammenhang mit Resonanzeffekten in den E- und F-Schichten.

U. Fleischer (Godttingen) schloss auf Grund von Registrierun-
gen von Baystérungen mit dem transportablen Askania-Vario-
graphen auf einen induzierten Erdstrom im tieferen Untergrund
Norddeutschlands (Naturwissenschaften, Bd. 41, 114, 1954). Eine
umfassende Verarbeitung des Problems der natiirlichen Erd-
strome ist von R. Bock aufgenommen worden.
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3) Die Potsdamer 3-stiindigen Kennziffern und die aus ihnen
abgeleiteten Werte wurden von den drei genannten Observa-
torien laufend mitgeteilt. Die Auswertung und Sammlung von
planetarischen Kennziffern Kp betreute J. Bartels (Report
IATME, Committee 9). Zehntigige Ionosphirenberichte, vom
Deutschen Wetterdienst und der Arbeitsgemeinschaft Tonosphiire
gemeinsam herausgegeben, ermoglichten die schnelle Bekannt-
gabe der tiglichen Beobachtungen iiber Sonnentitigkeit, Tono-
sphire, erdmagnetische Aktivitat, Ultrastrahlung und Langst-
wellen. Thr Zweck ist die eventuelle Prognose der 27-tagig wieder-
kehrenden Erscheinungen.

Besondere Beachtung fanden die speziellen magnetischen
Effekte: s.c., s.f.e., und p.s.c.; auf die letzteren machte O. Meyer
besonders aufmerksam (Deutsche Hydrogr. Zeitschr., Bd. 4,
1951, S. 61).

Uber die Fachsparte Ionosphirenforschung gibt W. Dieminger
einen Sonderbericht (vgl. B).

Im Meteorologischen Institut Koln untersuchte H. Berg in
mehreren Verdffentlichungen die Korrelationen zwischen erd-
magnetischen Daten und biologischen Vorgingen sowie die
Struktur des erdmagnetischen Storungscharakters. (Vgl. Zeitschr.
f. Geophysik, Sonderband 1953, S. 12—20).

4) Vermessungen und Kartographie: R. Bock ergiinzte die
Karte der magnetischen Deklination in den Niederlanden durch
die deutschen Messungen aus dem Jahre 1944 in den Nieder-
landen wie im deutschen Grenzgebiet und berichtete {iber deut-
sche D-Messungen in Frankreich 1940—44 (Annales de I'Institut
de Physique du Globe, Bd. XXVI, 1952). Er veréffentlichte eine
Karte der Deklination in Hessen fiir 1922,5 (Notizblatt des Hes-
sischen Landesamts fiir Bodenforschung, Bd. 81, S. 43—45—47,
1953). Uber den Mitteleuropiischen Anteil am paneuropéischen
Normalfeld von Z erschien eine Arbeit desselben Verfassers im
Geologischen Jahrbuch 66, S. 671, 684, 1952, iiber den franzosi-
schen Anteil in Ann. de I'Inst. de Phys. du Globe, Bd. XXVI,
S. 66—69, 1952.

Die magnetische Vermessung II. Ordnung von Bayern durch
F. Burmeister machte weitere Fortschritte, das Gebiet siidlich
der Donau, d. h. etwa 14 von Bayern ist mit mehr als 300 Mess-
punkten fast abgeschlossen. Es wurden die drei Elemente D, H
(mit einem QHM) und Z (mit der Feldwaage) gemessen.

Eine neue Missweisungskarte 1:10° fiir 1954,0 wurde von
F. Burmeister bearbeitet; Karten von D, H, Z fir 1950,5 von
Westdeutschland gab F. Errulat im Jahrbuch Nr. 3 des Obser-
vatoriums Wingst. Im Auftrage des Deutschen Hydrographischen
Instituts bearbeitete J. Saldukas das Normalfeld und die Ano-
?Imlien der Vertikalintensitit im Ostseegebiet (Jahrbuch Wingst,

r. 4).




142 PART III. — NATIONAL REPORTS

5) Angewandte Magnetik: Das Institut fiir angewandte Geo-
physik in Miinchen (H. Reich) berichtet iiber folgende Arbeiten:

1. Erdmagnetische Untersuchungen im Nérdlinger Ries von
W. Horrix. Z- und H-Messungen.
Ergebnis: Feststellung anormal magnetisierter Basalte im
Untergrund des Rieskessels und Feststellung eines Schlotes
dieser anormal magnetisierten Basalte.

2. Erdmagnetische Untersuchungen in der Rhén durch R.
Dizviux. Einige 1000 Stationen mit Z- und H-Messungen
wurden dazu benutzt, um die anormale Magnetisierung der
Basalte und die Magnetisierungsrichtung in verschiedenen
geologischen Epochen festzulegen. Die Magnetisierung der
verschiedenen Basalte in der Rhén wurde an geeigneten
Proben auch bei hohen Temperaturen (Curie-Punkt) unter-
sucht.

3. Durch einige 100 magnetischer Z- und H-Messungen wurden
Ziige magnetischer Gesteine im Bayerischen Wald in der
Gegend von Bodenmais und Zwiesel im Anschluss an die
bekannten Magnetkies-Lagerstitten durch R. Paulus unter-
sucht.

4. Das Gebiet der grossen regionalen Stérung in der Gegend
von Reichenhall wurde durch R. Gaenger mit einigen 100
Stationen in Z vermessen.

Bei allen diesen Untersuchungen wurde Anschluss an das
Vermessungsnetz I. Ordnung durchgefiihrt.

Das Amt fiir Bodenforschung in Hannover liess folgende mag-
netische Aufnahmen durchfiihren:

1. Regionalmessungen (Stationsabstand 1—3 km) im Hohen
Venn, im Rheinischen Schiefergebirge rechts des Rheins
und im Kniillgebirge (Hessen) (1092 Stationen unter 1 km
Stationsabstand).

2. Spezialmessungen (Stationsabstand bis 1 m) im Siegerlin-
der Eisenerzbezirk (iiber und unter Tage), im Hohen Venn
(350 Messpunkte), im Fichtelgebirge (600 Messpunkte) und
im Hessischen Eisenerzgebiet (15000 Messpunkte). Nach
Mitteilung von K. Jung gelang es, im Dillgebiet, mit sehr
engmaschigen Messungen die geologische Kartierung we-
sentlich zu unterstiitzen. Es wurde damit der Magnetik ein
Arbeitsgebiet erdffnet, in dem sie bisher wegen der sehr
komplizierten geologischen Verhiltnisse nicht Fuss fassen
konnte.

Vom Deutschen Hydrographischen Institut wurden im Jahre
1952 die Versuche zur Vermessung der Vertikalintensitiit auf Sce
wieder aufgenommen. Dabei wurde eine Férstersonde in einer
Tauchkugel oder im getaucht geschleppten Stromlinienkérper



GERMANY 143

verwandt. Bei den Schleppversuchen betrug infolge haufiger
Kabelbriiche die Sicherheit von Z etwa =+ 100 y, in der getauch-
ten Kugel wurden =50 y erreicht. Die Versuche werden fort-
gesetzt,

6) Uber luftelektrische Arbeiten gibt Herr Miihleisen einen
Sonderbericht (vgl. C).

H. Israél legt fir die gemeinsame Sitzung der erdmagnetischen
und meteorologischen Association einen Sonderbericht mit Vor-
schligen fiir das Internationale Geophysikalische Jahr wvor,
welche die luftelektrische Synopsis, apparative Verbesserungen,
Atmospherics und Weltgewittertitigkeit betreffen.

7) J. Bartels zeichnete als Herausgeber fiir den Teil Geophysik
des Werkes Landolt Bornstein: Zahlenwerte und Funktionen aus
Physik usw., 6. Aufl. Bd. 3, 1952 und bearbeitete mit F. Burmei-
ster die erdmagnetischen Abschnitte; die magnetischen Eigen-
schaften von Mineralien, Erzen, Gesteinen wurden von M. Réssi-
ger dargestellt. H. Israél bearbeitete den Artikel iiber Luftelek-
trizitat. W. Dieminger den iiber die Ionosphére. Uber die mag-
netischen Arbeiten des Deutschen Hydrographischen Instituts
einschliesslich Observatorium Wingst vergleiche die Jahres-
berichte Nr. 6, 7, 8 (1951 bis 1953) dieses Instituts.

Die Deutsche Geophysikalische Gesellschaft gab aus Anlass
ihres dreissigjihrigen Bestehens einen Sonderband unter Redak-
tion von B. Brockamp heraus.

B. Fachgebiet Ionosphdre
von W. Dieminger
I. Forschungsstellen und Arbeitsgebiele.

Die Bundesrepublik verfiigt nur iiber eine voll ausgeriistete
Tonosphiérenstation, die vom Institut fiir Ionosphirenforschung
in der M.P.G. in Lindau am Harz betrieben wird.

Ausserdem befassen sich mit Problemen der Ionosphirenfor-
schung folgende Stellen:

Fernmeldetechnisches Zentralamt in Darmstadt

(Dr. Beckmann).
Tonospharenforschungsgruppe Koln (Dr. Krautkrdmer).
Elektrophys. Institut der T. H. Miinchen (Prof. Schumann).

1) Das Institut fiir Ionosphéirenforschung fiihrt folgende Rou-
tinebeobachtungen durch:

a) Echolotungen mit verdnderlicher Frequenz bei senkrech-
tem Einfall. Frequenzbereich 1—16 MHz, Leistung 10 kW,
Messungen in % stiindlichem Abstand.

b) Echolotungen auf 1,65 MHz bei senkrechtem Einfall.

¢) Registrierung der Feldstirke von Funksendern auf 2,6;
2,9 und 3,6 MHz.

d) Registrierung der Horizontalkomponente des erdmagneti-
schen Feldes.
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Die Routinebeobachtungen werden erginzt durch Echolotun-
gen bei schrigem Einfall tiber eine Entfernung von 450 km. Fre-
quenzbereich 1—16 MHz.

Die Aufnahme regelmissiger Absorptionsmessungen ist fir
Mitte 1954 vorgesehen.

Ausserdem werden in Zusammenarbeit mit dem NVDR Re-
flexionsmessungen auf 971 kHz bei schriger Inzidenz durch-
gefiihrt.

Die Arbeit des Instituts konzentriert sich z. Zt. auf Tonosphé-
renstiirme, Echos aus der D-Schicht und Feinstruktur der Iono-
sphire.

2) Das FTZ beschiftigt sich in erster Linie mit den Zusammen-
héingen zwischen dem Zustand der Ionosphire und dem Funk-
verkehr. Es unterhilt eine Abteilung Funkwetterdienst, deren
Aufgabe es ist, Prognosen der Funkausbreitungsbhedingungen auf-
zustellen. Diese werden als Monats-, Wochen- und Halbtages-
prognosen ausgegeben. Die Langfristvorhersagen werden auf
Grund der Periodizititen in der Ionosphire, die Kurzfristpro-
gnosen nach synoptischen Methoden aufgestellt. Dazu werden
Beobachtungen der Sonne, der kosmischen Ultrastrahlung, des
erdmagnetischen Feldes, der Ionosphiire und des Funkverkehrs
herangezogen, die téglich beim Funkwetterdienst zusammen-
laufen (pro Tag etwa 1000 Werte).

3) Die Forschungsgruppe Kéln fithrt im Rahmen internatio-
naler Verabredungen Windmessungen in der Ionosphire nach der
Methode von Krautkrdmer — Mitra durch. Theoretische Arbeiten
der Gruppe befassen sich mit der Deutung der Beobachtungen
und mit Fragen der Wellenausbreitung in der Ionosphiire.

4) Im Elektrophysikalischen Institut der T. H. Miinchen wird
vor allem der Einfluss der Tonosphiire auf die Ausbreitung sehr
langer Wellen (Z > 10 km) untersucht. Hierzu werden laufend
Feldstirkeregistrierungen von entfernten Lingstwellensendern
durchgefiihrt. Die Ergebnisse werden mit den Echolotungen und
mit anderen geophysikalischen Daten verglichen. Theoretische
Arbeiten befassen sich mit dem Verhalten des Systems Erde—
Atmosphire—Ionosphire bei Anregung durch sehr lange Wel-
len. Fiir die Berechnung von Strahlwegen bei der Ausbreitung
von Kurzwellen in der Ionosphire wurde cin graphisches Ver-
fahren entwickelt.

II. Ursigramme.

Auf Grund einer Vereinbarung, die im April 1951 in Paris
getroffen wurde, beteiligt sich die Bundesrepublik am europai-
schen Ursigrammdienst. Die Ursigramme werden in Paris aus
Beobachtungen deutscher, franzosischer und niederlindischer
Institute zusammengestellt und iiber den Sender Pontoise mehr-
mals téglich auf verschiedenen Frequenzen ausgestrahlt. Die
Sammlung und Weiterleitung der deutschen Beitriige hat der
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Funkwetterdienst der Bundespost iibernommen. Diese Stelle
iibermittelt auch die Ursigramme tiglich auf dem Drahtweg den
daran interessierten deutschen geophysikalischen Instituten.

ITI. Organisation.

Die deutschen Institute und Wissenschaftler, die an der Iono-
sphiirenforschung interessiert sind, haben sich zu der “Arbeits-
gemeinschaft Ionosphiire der deutschen geophysikalischen Insti-
tute” zusammengeschlossen. Diese Arbeitsgemeinschaft bildet
seit der Aufnahme der Bundesrepublik in die URSI im Jahre
1952 den Grundstock des deutschen URSI-Landesausschusses und
hilt gleichzeitig mit diesem einmal im Jahr eine Arbeitstagung ab.

C. Fachgebiet Luftelektrizitdt
von R. Miihleisen

Es besteht seit langem der Wunsch, auf dem Weg iiber luft-
elektrische Dauerregistrierungen die Stirke der Weltgewitter-
tatigkeit zu verfolgen, und so den téglichen und jahrlichen Ver-
lauf zu erhalten. Dies schien moglich, nachdem man erkannt
hatte, dass der Ursprung des elekirischen Feldes in der Atmo-
sphiire bei Schonwetter in der elektrischen Ladungstrennung in
den Gewitterwolken zu suchen ist, und dass sich diese Ladungen
in Schichten iiber 40—60 km Hdohe und in der Erdoberfliche in
kiirzester Zeit tiber den Erdball verteilen. So ist die Tatsache
zu verstehen, dass wegen der zeitlich fast konstanten elektrischen
Leitfahigkeit der Luft iiber den Ozeanen dort der Gang des luft-
elektrischen Potentialgradienten parallel zum Gang der Gewit-
tertatigkeit . ist.

An den luftelektrischen Untersuchungsstellen auf dem Kon-
tinent wurden aber Tagesgiinge registriert, die einen Zusammen-
hang mit der Weltgewittertatigkeit nicht mehr erkennen liessen.
Das hat seine Ursachen einmal in den starken Leitfihigkeits-
schwankungen der kontinentalen Luft der unteren Troposphiire,
die wiederum von dem téglichen Gang der Dichte der Konden-
sationskerne abhingt. Deren Verteilung richtet sich stark nach
dem vertikalen Luftmassenaustausch. Wenn dadurch Leitfihig-
keitsinderungen eintreten, so verindern sie damit nur den unter-
sten Teil des Siulenwiderstandes, und es diirfte eine Anderung
des vertikalen Leitungsstromes nur im geringen Umfang ein-
treten. Weil dieses aber an den meisten Stationen nicht gefunden
wird, sondern der Tagesgang des Vertikalstromes ebenfalls
starke Schwankungen aufweist, mussten {iber Land noch weitere
Ursachen als Quellen fiir Iuftelektrische Felder vermutet werden.

An der Entdeckung dieser Ursachen haben wir gearbeitet und
schon eine grossere Anzahl Ergebnisse erhalten. Zu diesem
Zweck sind von uns einmal zuverlissige und leicht transportable,
also mechanisch unempfindliche Messgerite entwickelt worden

10
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zur Messung des Potentialgradienten, des Vertikalstroms, der
elektrischen Raumladungsdichte und der Zahl der Kleinionen.
Mit diesen Geriiten wurden nun luftelektrische Messungen dort
angestellt, wo die grossten Stérungen der luftelektrischen Ele-
mente erwartet wurden, namlich in der Grossstadt, an Verkehrs-
knotenpunkten der Eisenbahn, der Kraftwagen und in Industrie-
bezirken.

Das wichtigste Ergebnis all dieser Untersuchungen ist, dass
neben der starken Kernproduktion dieser Gebiete eine Menge
geladener Teilchen, ndmlich Grossionen, in die Luft gesandt
werden, die zu betrichtlichen, grosstenteils positiven Raumladun-
gen fiithren, weil sie positives Vorzeichen haben. Sie erhdéhen so
das vom Potential der Ausgleichsschicht herrithrende Feld am
Erdboden und fithren ausserdem zu starken Schwankungen des
Feldes am Erdboden. Negative Raumladungen wurden ebenfalls
gefunden. Ihr Ursprungsort ist z. T. in den chemischen Fabriken
und Laboratorien zu suchen oder an Stellen bei ungeniigender
Verbrennung.

Die Raumladungen haben grosse Bestindigkeit und Lebens-
dauer in der Grossenordnung von Stunden und werden deshalb
vom Wind weit fortgetragen.

Quellen solcher Raumladungen sind auch ausserhalb der
Grossstiidte, Verkehrszentren u. a. zu erwarten, bis jetzt aber
erst zum Teil bekannt. So verursachen Hochspannungsleitungen
sehr unregelmiissige, aber weitreichende Stérungen mit grossen
Amplituden. Andere Storungen werden vermutlich von Stellen
ausgehen, an denen die Ionisierungsstirke ortlich oder zeitlich
stark wechselt, z. B. an der Grenze von Ackerland, Wildern und
Seen.

Diese Untersuchungen sollen fortgesetzt werden. Schon mit den
bisherigen Erfahrungen lassen sich viele friihere Registrierun-
gen, insbesondere in der Nachbarschaft von Grossstidten, erkli-
ren. Die hohen Werte der Feldstirke am Vormittag zwischen
6 und 8 Uhr Ortszeit entstehen, weil um diese Zeit viele Ofen in
Wohnungen und Industrie angeheizt oder geschiirt werden, der
Kraftverkehr stark einsetzt usw. Im Winter zeigt die Mittagszeit
wieder hohe Werte wegen der Herdfeuerungen, wihrend im
Sommer die gerade iiber der Grossstadt kraftig auf steigende Luft
die Raumladungen wegschafft. Mit dem Ende der menschlichen
Tétigkeiten am Abend fillt das luftelektrische Potential stark ab.

Bei bestimmten Wetterlagen sind die geschilderten Stérungen
fast verschwunden. Dies tritt ein, wenn kriiftiger Wind iiber
3 m/s bei wolkenlosem oder nur teilweise bedecktem Himmel
weht und die entstandenen Kerne und Raumladungen schnell
wegfiihrt, also keine nennenswerte Konzentration der Kerne und
Grossionen zuliisst. Abgesehen von einem kurzen Anstieg am
Morgen ist das Potential auch am Tage niedrig und sein Verlauf
lasst schon einen Vergleich mit den ozeanischen Werten zu.
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Das Ziel all dieser Untersuchungen ist, Erfahrungen zu sam-
meln und Messgeriite zu entwickeln, mit denen man die Regi-
strierungen luftelektrischer Elemente an beliebigen Orten ein-
wandfrei deuten kann. So muss es dann auch moglich werden,
Orte ausfindig zu machen, an denen Registrierungen erhalten
werden, die weitgehend nur von der Spannung der luftelektri-
schen Ausgleichsschicht und damit von der Elektrizititsproduk-
tion aller Gewitter der Erde abhiangen. Von Israél, Kasimir und
Wienert ist dies schon auf Bergspitzen, aut dem Jungfraujoch,
der Zugspitze u. a., versucht worden. Wegen der Raumladungen,
die durch Schneewehen entstehen, sind aber solche Registrierun-
gen ebenfalls wihrend langer Zeiten bei Schonwetter gestort.
Wir suchen deshalb nach Messstellen, die tiefer gelegen sind, die
aber ihrer Gelindebeschaffung nach weitgehend ungestorte Regi-
strierungen zulassen.

Das Kriterium fiir ungestorte Registrierungen luftelektrischer
Elemente ist der parallele Gang an mehreren mit diesem Ziel
ausgestichten und weit auseinanderliegenden Orten. Wir werden
versuchen, diese Messstellen in unserer Nachbarschaft zu finden
und haben vorgeschlagen, im Geophysikalischen Jahr dieses Netz
tiber die Grenzen auszudehnen. Dazu ist aber notwendig, dass
die auslindischen Stationen in gleicher Weise an ausgesuchten
Orten eingerichtet werden.

Als zweites luftelektrisches Thema zum Geophysikalischen
Jahr ist von uns vorgeschlagen worden, die luftelektrische Leit-
fihigkeit der Luft mit Ballonaufstiegen zwischen 5 und 25 km
Hoéhe zu messen. Es sind uns 2 Arbeiten bekannt, aus denen Hin-
weise auf sehr unregelmissige Leitfihigkeitsverlaufe mit der
Hohe zwischen 10 und 20 km Héhe vermutet werden. Nur eine
Reihe von Aufstiegen zur Leitfdhigkeitsuntersuchung wird hier
praktische Ergebnisse bringen. Wir haben die Absicht, in diesem
und im niachsten Jahr Versuche zu unternehmen, um dann sicher
fiir das Geophys. Jahr eine einfache Aufstiegsapparatur, wahr-
scheinlich mit einer Radiosonde gekoppelt, vorschlagen zu
kénnen.

GREAT BRITAIN

British National Report on Terrestrial Magnetism,
Electricity and Aurora 1952—5%
A. Terrestrial Magnetism and Electricily
1. Royal Greenwich Observatory.
During the period 1952—54 the routine work of the Abinger
Magnetic Observatory has continued. Some trouble was expe-
rienced when observing with the Dye vertical intensity coil

10*
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magnetometer due to the alternator employed in supplying A/C
to the oscillating coil. In consequence of this the alternator has
been replaced by an electronic oscillator.

A number of tubular compasses have been tested at the obser-
vatory prior to their being issued to H. M. Ships for the purpose
of making declination observations upon land.

On the suggestion of Professor Chapman an analysis of the
bi-hourly values of D, H and Z recorded since 1916 at Greenwich
and Abinger has been undertaken. Hollerith Cards, covering the
period 1916—1949, have been punched, but the analysis has been
held in abeyance in consequence of the large amount of work
involved in the preparation of the Admiralty World Magnetic
Charts for the epoch 1955.0.

The work of preparing these charts has been carried out
during the period under review. This work has included the
preparation of the initial D and H charts, which have been
subjected to a preliminary spherical harmonic analysis. Revised
versions of the charts have then undergone a second analysis,
following which the final D and H charts have been drawn up.

The constants obtained from the second analysis have been
employed in the synthesis of a basic Z chart, which has been
slightly modified in places where observational data have made
this seem necessary. In general, however, the observations have
been in satisfactory agreement with the synthetic values.

Finally, charts of Inclination and Total Field have been drawn
up, together with secular variation charts of all these elements:
and the X and Y charts are in course of preparation.

A paper entitled “The Distribution of Great and Small Geo-
magnetic Storms in the Sunspot Cycle” is in course of publica-
tion. The Greenwich data come from the seven sunspot cycles
1879—1953.

Annual lists of geomagnetic storms recorded at Abinger have
been published for the years 1951—53 in “The Observatory”.

A start has been made on the compilation of an Appendix to
the Greenwich Observations that will contain Greenwich sunspot
and geomagnetic-storm data from 1874 (when the sunspot obser-
vations began) to 1954. It is proposed to include (1) monthly
values of the mean daily area of sunspots: (2) a list of sunspots
with mean daily area during disk passage of = 500 millionths of
the Sun’s hemisphere: (3) complete lists of great and small geo-
magnetic storms, 1874--1954 with appropriate sunspot data, A
list of the greater storms recorded at Greenwich from 1840 to
1874 might also be added.

The results of the harmonic analysis of the Earth’s magnetic
field, as depicted on the Admiralty World Magnetic Charts for
epoch 1942.0, which were prepared at the Royal Observatory,
together with a discussion, have been published in the Geophy-
sical Supplement of the Monthly Notices, 6, 409—430, 1953.




GREAT BRITAIN 149

The Royal Greenwich Observatory has commenced the con-
tinuous recording of the general cosmic ray flux. The recording
of the rare high energy showers is also to be undertaken.

2. Observatories of the Meteorological Office, Lerwick, Esk-
dalemuir and Kew, and investigational work at Meteorological
Office, Edinburgh.

La Cour magnetographs working on the ordinary time scale
of 15 mm. to the hour and also similar quick-run instruments
continued in operation at Lerwick and Eskdalemuir. Any small
gaps in these records were completed from the records of supple-
mentary less-sensitive magnetographs. At both observatories the
orientation of the magnet systems has been checked.

Absolute measurements at Eskdalemuir were made twice or
thrice weekly, or more frequently, by means of the Schuster-
Smith coil for H, the Kew unifilar magnetometer for D and the
Schultze inductor for I; Q.H.M. and B.M.Z. magnetometers were
also in use. At Lerwick similar instruments were used for H and
D, but a B.M. instrument was used for Z until 1953 when it was
refashioned into a B.M.Z. instrument in Denmark. Some inter-
comparison between the two observatories has been effected by
means of Q.H.M. and B.M.Z. instruments.

Recalibration, at the National Physical Laboratory in 1953, of
the potentiometer used with the Smith coil at Lerwick revealed
that a change had taken place in the value of the standard resi-
stances. The change is of a magnitude to alter the value of H by
about 7 y. The potentiometer used at Eskdalemuir is being recali-
brated at the time of writing this report.

Measurement of the magnetograms and the allocation of daily
magnetic character figure (C) and three-hourly indices (K)
has been undertaken at the observatories. Further computational
work and the preparation of copy for the Observatories’ Year
Book was done in the Meteorological Office, Edinburgh. Publica-
tion of the Year Book, with the volume for 1938, is to be resumed
in the near future.

Daily character figures and K indices along with particulars
of solar flare effects, sudden commencements, sudden impulses
and 3K, figures have been supplied regularly to De Bilt in accor-
dance with international agreement. The K indices have been
published in the Journal of Atmospheric and Terrestrial Physics.
Various magnetic information and copies of magnetograms have
been supplied regularly or on request to journals, individuals
or institutions concerned with mining or ionospheric research.

An auroral watch was maintained at Lerwick during the
night hours, except in a period around the summer solstice when
the twilight intensity prevents visual observation.

Investigational work continued in the Meteorological Office,
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Edinburgh. The following publications on geomagnetic subjects,
or on topics which have arisen in the course of geomagnetic
studies, may be mentioned —

D. H. McIntosh — Geomagnetic solar flare effects at Lerwick and Eskdale-
muir. J. Atmos. Terr. Phys., London, 1, p. 315 (1951).

R. P. Waldo Lewis and D. H. McIntosh — Geophysical and meteorological
changes in the period January to April, 1949. Nature, London, 170, p, 488
(1952) and 171, p. 968 (1953).

R. P. Waldo Lewis and D. H. McIntosh — Atmospheric pressure and geo-
magnetic disturbance. Nature, London, 169, p. 1059 (1952).

R. P. Waldo Lewis and D. H. McIntosh — Some effects of the coherence
of meteorological time series. Met. Mag., London, 81, p. 242 (1952).

R. P. Waldo Lewis and D, H. McIntosh — Diurnal and storm-time varia-
tions of geomagnetic and ionospheric disturbance. J. Atmos. Terr. Phys.,
London, 3, p. 186 (1953).

R. P. Waldo Lewis and D. H. McIntosh — Geomagnetic and ionospheric
relationships. J. Atmos. Terr. Phys., London, 4, p. 44 (1953),

R. P. Waldo Lewis and D. H, MeIntosh — A universal time component in
geomagnetic disturbance. J. Atmos. Terr. Phys., London, 4, p. 78 (1953).

D. H. McIntosh — Solar and terrestrial relationships. Met Mag., London,
82, p. 11 (1953).

R. P. Waldo Lewis and D. H. McIntosh Statistical analysis of geo-
physical time series. Met. Mag., London, 82, p. 239 (1953).

R. P. Waldo Lewis and D, H. McIntosh — Recurrence tendencies in Kew
surface pressure. Met, Mag., London, 82, p. 301 (1953).

Other papers recently prepared for publication deal with the
relation between the geomagnetic field and range disturbance in
various latitudes, and the geomagnetic post-perturbation effect.

At each observatory continuous records of the electric poten-
tial at a fixed point have been made. Necessary observations are
made to reduce these records to potential gradient over a level
surface. The electrical potential gradient at Kew is greatly af-
fected by local atmospheric pollution: there are considerable
periods of negative gradient in the absence of rain. At Kew simul-
taneous measurements of potential gradient and air-earth cur-
rent have been made at about 1500 G.M.T. on undisturbed days.

B. Aurora
Abridged from Report by Mr. Paton
1. Photographic Work.

Stations equipped with auroral cameras and linked by telephone
have been maintained at Abernethy, Blairgowrie and Rosneath.
During 1952 and 1953, auroral forms visible in Central Scotland
have been almost invariably diffuse glows and weak low arcs,
which have yielded no measurable parallactic photographs. How-

ever, photographs have been taken at Abernethy to provide a
record of the nature of current auroral activity.

2. Visual Observation: The Aurora Survey.
As the new director of the Aurora and Zodiacal Light Section
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of the British Astronomical Association, Mr. Paton has arranged
for the thirty observers in the Section to make nightly observa-
tions of the sky and to record whether aurora was present or
absent or if cloud or bright moonlight made observations doubt-
ful or impracticable. During displays an accurately timed log
of auroral forms and changes is kept. Promising results have
been obtained and the network of observations is being extended.
The voluntary observers include flying officers of British civil
airlines and the Royal Air Force: arising out of the interest and
co-operation of British Overseas Airways Corporation, regular
observations made on transatlantic flights are providing fruitful.

By arrangement with the Chief Scientist, observations have
been made by the British North Greenland Expedition, 1952—54.
The first winter’s observations, made in remarkably clear
weather, reveal a quite unexpectedly high frequency of occur-
rence of aurora within ten degrees of the geomagnetic axis pole.
In addition, two observers are situated in Iceland.

The Marine Superintendent of the Meteorological Office has
arranged that selected ships should make observations according
to a scheme outlined in the “Marine Observer” August, 1953.

Finally, the Director of the Meteorological Office has granted
permission for observers at certain northern stations of the Me-
teorological Office to make brief auroral reports on specially
prepared forms at each observing hour during the night.

All these reports have contributed to the success of the Survey
and it now seems certain that only on very few occasions during
the occurrence of very widespread cloud or bright moonlight or
twilight can an aurora remain unobserved over the region from
Iceland to the English Channel.

a

3. The Combination and Analysis of Observations.

Most of the observations are made within the zone lying be-
tween geomagnetic longitude lines 70° and 90°. They are there-
fore assembled in groups, each of which comprises the observa-
tions made within 14° of each geomagnetic latitude. Each group
is then examined one day at a time and the synthesis of the in-
formation contained in them entered on the chart for the day.
The graph entry is a horizontal line, its ordinate giving the
latitude of the zone and its range of abscissae, the period of time
to which the observations refer. A wavy pencil line indicates that
cloud or some other obscuring factor makes observation im-
possible; a blue ink line shows that aurora is absent and a red
line that it is present. In the latter case, symbols show which
forms are present and their intensities and elevations throughout
the night in this latitude. Observations in each latitude are simi-
larly plotted so that the final diagram provides a synoptic picture
of the aurora and its development during the night. The time
scale extends through the 24 hours of the day so that solar and
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ionospheric events may also be entered. The time scale is so
chosen that easy comparison may be made with magnetograms
from the magnetic observatories.

One would wish to plot also a diagram showing only the posi-
tion of overhead auroras, the need for which has been empha-
sised by Professor Chapman. Approximate diagrams of this kind
may be prepared from the present daily charts using the observed
elevations of lower borders and assuming them to be at 100 km.
When aurora comes southwards over our network, it will be-
come possible to prepare such diagrams from direct observation.

Preliminary analyses for 1952 and 1953 have appeared in “The
Observatory” of February 1953 and F ebruary 1954. Some inter-
esting series of 27-day recurrence sequences of long duration,
associated with solar M-regions, have been found. It is hoped
to continue the preparation of these daily charts during a com-
plete solar cyecle, i.e. until 1964.

C. British Theoretical Researches
Report by Professor V. C. A. Ferraro and Professor A. T. Price

1. The earth’s main field and its secular variation.

In a paper entitled “A negative experiment relating to mag-
netism and the earth’s rotation”, P. M. S. Blackett (1952, Phil.
Trans. A 245, 309) has described a laboratory experiment carried
out to test the Schuster-Wilson hypothesis that the earth’s mag-
netism might be due to some fundamental relation between rota-
tion and magnetism, which would only become important for
massive bodies. The experiment involved examining whether a
heavy body (actually 10 x 10 cm. cylinder of gold), at rest in the
laboratory and so rotating with the earth, would appear to an
observer, also rotating with the earth, to produce a weak mag-
netic field of order 10-* gauss. That such a field might exist is a
plausible deduction from a particular form of the Sehuster-Wil-
son hypothesis considered in some detail by Chapman and Run-
corn. The experiment showed that no such field exists. This con-
firms the independent refutation of the hypothesis based on the
measurements made by S. K. Runcorn, A. C. Benson, A. F. Moore
and D. H. Griffith (1951, Phil. Trans. A, 244, 113) of the variation
with depth below the earth’s surface of the main geomagnetic
field. Blackett’s experiment involved the construction of a very
sensitive astatic magnetometer which has since proved particu-
larly suitable for the measurement of the remanent magnetisa-
tion of weakly magnetised geological specimens.

The remanent magnetism of rocks and the history of the geo-
magnetic field has been discussed by J. Hospers (1951, Nature
(Lond.) 768, 111; see also A. T. Price, 1953, Nature (Lond.) 172,
786). Hospers has made a series of measurements of the natural
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permanent magnetisation of lava flows and sediments found in
Iceland and he has found that a proportion of these are polarised
in a direction opposite to that of the present field. The mechanism
of magnetisation of these Icelandic lavas differs from that of the
reverse thermoremanent magnetisation of certain lavas in Japan,
described by T. Nagata, and Hospers concludes that his results
can only be satisfactorily explained on the assumption that the
earth’s field has been reversed at least three times since the
Miocene era. Some of the statistical problems involved in the
evaluation of Hospers’ data have been discussed by Sir Ronald
Fisher (1953, Proc. Roy. Soc. A 217, 295).

A dynamo theory of the earth’s main field, which attributes
the field to electric currents generated in the earth’s liquid me-
tallic core by the interaction of fluid motions in the core with
the internal magnetic field of the currents themselves, was pro-
posed by E. C. (now Sir Edward) Bullard in 1949, and described
in our 1951 report. A doubt has existed as to whether there is
not some general principle, such as an extension of Cowling’s
theorem, which would prohibit the existence of such a terrestrial
dynamo. An elaborate mathematical investigation designed to
settle this point has recently been completed by E. C. Bullard and
H. Gellman (1954, Phil. Trans. A, in press February, 1954). The
main problem discussed in this paper is whether Maxwell’s equa-
tions, together with the relevant boundary conditions, for a
sphere of clectrically conducting fluid, in which there are fluid
motions of specified form, possess solutions which are steady in
time. It resolves itself into the question of the existence or non-
existence of real values of a certain parameter V, which would
permit the homogeneous differential equations for the magnetic
field H, namely v2 H +4wKcurl (Vv A H) = O withdivH = 0

and the relevant boundary conditions, to have non-trivial solu-
tions. The vector v specifies the form of the fluid motions, the
parameter V determines their magnitude; K is the conductlvlt}
in em.u. Thus the problem is to determine the eigenvalues V
of the above equation, and the corresponding characteristic fune-
tions for H. The prescribed velocity field v and the required
magnetic field Hare each expressed in terms of surface spherical
harmonics multiplied by functions of the distance r from the
centre of the sphere. This leads to an infinite set of simultaneous
linear ordinary differential equations in r, in which the depen-
dent variables are the radial functions associated with the various
harmonics in the magnetic field. Various numerical methods of
investigating these equations and of determining the charac-
teristic values of V are developed.

Some simple cases involving only one or two differential equa-
tions are treated analytically by E. C. Bullard in another paper
(1954, to be published probably in Proc. Camb. Phil. Soc.), and
in these cases it is proved that solutions exist when certain con-
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ditions are satisfied by the imposed velocity distribution. But in
order to establish the existence of the terrestrial dynamo it is
necessary to treat the above infinite system of equations.
Following Elsasser’s earlier work, Bullard and Gellman de-
velop “selection rules” for investigating the nature of the re-
actions between the various harmonics in the velocity and mag-
netie fields. They show that there are only three velocity fields,
out of those obtained by combining motions corresponding to
surface harmonics of degrees one and two, which are likely to
produce dynamo effects of the type required to explain the

earth’s field. These are denoted by T,Si, T, S5, where T, indi-
cates a toroidal field of the form curl {r T (r) P, (cos ®} and S=°

denotes a poloidal field of the form curl curl {r S (r) P} (cos ©) cos m ).

The infinite set of equations for the magnetic field associated
with the particular motion T,S3 is considered in detail for
various simple polynomial forms of the radial functions T(r)
and S(r). It is shown that, when alle the harmonics in the mag-
netic field above degree four are ignored, non-trivial solutions
exist for the set of twelve equations which remain. These twelve
equations are used to determine the lowest critical value V and
the corresponding characteristic radial functions in a number
of cases. This incidentally involved considerable numerical work,
requiring some two hundred and forty hours of operating the
A.C.E. electronic computer.

An elaborate investigation was then made of the orders of
magnitude of the modifications which would be made in the
solution by taking additional equations. The results afford a
strong indication, though not a complete proof, that V tends to
a finite value as the number of equations tend to infinity and
that consequently a solution of the required type does exist.
Bullard and Gellman have thus succeeded in removing any
serious doubt that a self-existing terrestrial dynamo is a mathe-
matically possible mechanism.

They then show that this mechanism can probably provide a
satisfactory explanation of the earth’s observed dipole field, and
they obtain rough estimates of the various quantities involved.
These estimates are of course affected by the forms of the fluid

motions, S3¢ and Ty, specified in their mathematical problem.
These motions may not correspond very closely to those actually
existing in the earth’s core, but they are thought to exhibit some
of the likely features of those motions, and they are adjusted
so as to satisfy roughly one dynamical requirement, namely, the
conservation of angular momentum. The resulting magnetic
field, as determined by their mathematical solution, contains not
only the poloidal field S,, which is identified with the observed
dipole field, but also a much larger toroidal field T,, which is
confined within the core.
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The magnitude of the S3° motion required for the steady dy-
namo is independent of the absolute magnitude of the magnetic
field, and is determined by the characteristic value V and the
assumed value of the conductivity K. Taking this as 3.10-° em.u,
the corresponding maximum radial velocity of the fluid is esti-

mated to be 0.013 em./sec. This S3° motion, which is probably
generated by thermal effects, would, in a rotating sphere, involve
a continuous flow of angular momentum radially inwards and
lead to the T, motion. In a steady motion this transfer of angular
momentum must be balanced by electromagnetic couples which
transfer it back again to the outer part of the core. These couples
are principally due to the interaction of the known S, field with
the currents which produce the T, field. Hence the angular
momentum balance can be used to estimate T,. This is found to
be large, the maximum value of the field being 860 gauss, but
this would be reduced if K were larger. The strength of the T,
field can be used to estimate the T, velocity; the maximum
value of this velocity is 0.041 cm./sec. Bullard and Gellman em-
phasise that all these estimates are very rough, but they do not
regard them as unrecasonable.

A new spherical harmonic analysis of the main field for the
epoch 1942—5 has been published by Sir Harold Spencer Jones
and P. J. Melotte (Mon. Not. R.A.S., Geophys. Suppl. 6 409, 1953).
This shows that within the limits of experimental error the field
is enlirely of internal origin, there being no evidence of a dipole
field of external origin greater than 0.1 per cent of the field of
internal origin. Comparison with earlier analyses indicates that
the intensity of the dipole field has decreased by nearly 5 per
cent during the last century. It has however been pointed out
by E. C. Bullard (1953, Journ. Geophys. Research 58, 277) that
this decrease appears to have stopped about 1936, and the field
is now increasing.

A. T. Price and H. Vestine (paper to appear probably in Journ.
Geophys. Research) call attention to the fact that the rate of
decrease of the dipole field has been more rapid than the rate
of free decay of simple current systems in the core, if the con-
ductivity there is taken as 3.10-° e.m.u. Hence either the conduc-
tivity is less than this, or the current generator responsible for
the dipole field has, during the last century, been operating in
reverse. They also discuss some effects of the mantle on the
secular variation and obtain an estimate of 10 e.m.u. for its
mean conductivity from a study of the apparent phase difference
between fluctuations in the rate of the earth’s rotation and in
the rate of the westward drift of the secular variation field.

S. K. Runcorn (1954, Trans. Amer. Geophys. Union and papers
in preparation) has studied the effects of thermo-electric poten-
tial differences between the silicate mantle and the metallic core.
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He has shown that, if temperature differences caused by heat
convection exist on the surface of the core, electric currents will
be set up giving rise to a toroidal magnetic field, which may
interact with motions in the core to produce the observed exter-
nal field. Some of the implications of this hypothesis have been
considered by F. J. Lowes (1953, Nature 172, 786). The impor-
tance of these thermo-electric effects would greatly depend on
the electrical conductivity of the lower part of the mantle and
Runcorn and his associates have undertaken several investiga-
tions relating to this, some of which are referred to below. The
results lead Runcorn to estimate that the conductivity may be
as high as 10-®* e.m.u.

H. Hughes and A. F. Moore (unpublished, Feb. 1954) have ana-
Iysed the frequency spectrum of the secular variation and find
that their results can be explained in terms of electromagnetic
screening by the mantle. Runcorn (paper shortly to be published)
has investigated the electromagnetic torques exerted on the
earth’s mantle by the magnetic field of currents in the core, and
has shown that, in order for these to be large enough to explain
the irregular changes in the length of the day, a considerable
toroidal magnetic field must exist in the lower part of the mantle,

H. Hughes (1953, Nature 172, 786 and paper in preparation)
has studied both experimentally and theoretically the electrical
conductivity of the mantle, the main constituent of which is
probably some form of olivine. From laboratory experiments he
deduces that, at temperatures well above 1000°C olivine behaves
like an ionic semi-conductor, so that the conductivity may be
expressed in the form K = K, exp (—A/kT). This affords an
explanation of the increase of conductivity with depth in the
mantle, which was inferred by Chapman, Price and Lahiri from
studies of the short time variations of the geomagnetic field.
Using Price and Lahiri estimates of K at depths down to 900 km.
he derives values of K, and T, which are of the same order of
magnitude as those obtained experimentally. He therefore uses
the above formula to obtain an estimate of K at the base of the
mantle. This is of order 3.10- e.m.u.

A.T. Price and L. B. Slichter (1953, Proc. Roy. Soc. A, 216, 434)
in a short note point out that the method previously proposed by
Slichter for determining experimentally the distribution of K
within the earth by an electromagnetic induction method, would
fail for certain special simple distributions of the exiting field.

Some experiments which may throw light on the types of con-
vection which can oceur within the earth’s core have been made
by R. Hide (1953, Quart. J. R. Met. Soc. 79, 161 and paper in pre-
paration). He has investigated the thermal convection in a liquid
between two concentric cylinders at different temperatures,
rotating with the same angular velocity. If the Coriolis forces
are strong, a jet stream is produced, and long cyclonic waves
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are also observed. The wave system rotates slowly with respect
{o the cylinders. The Coriolis forces appear to be nearly balanced
by the pressure forces. This suggests that motions inside the
earth may be mainly two-dimensional. At higher angular velo-
cities the two-dimensional pattern, which is otherwise stable,
oscillates between a form in which the jet stream is continuous
and a form in which the streams form closed eddies. It is
suggested that the rapid changes in the secular variation may
perhaps originate in such instabilities in the earth’s core.

S. Chapman (1951, Arch. f. Meteor. A. 4, 368) has discussed
the equatorial electrojet as detected from the abnormally large
range of the daily variation of the horizontal component of
magnetic force at Huancayo and elsewhere near the magnetic
equator. He has made illustrative calculations in order to show
what data it is desirable to obtain in order to estimate the height,
intensity, width and return current flow of the electrojet. The
importance of measuring the daily variation of the vertical force
at stations north and south of the electrojet is emphasized.

2. Magnetic storms.

The discovery that the quiet day solar daily variation S, was
abnormal at Huancayo naturally raised the question as to
whether the same was true of geomagnetic disturbances there.
Chapman (Geofis. Pura e Applicata 19, 1951) has shown that
it is in fact normal, that is, comparable with that shown else-
where in similar latitudes. The normality is manifested by both
the disturbance daily variation Sp and by the storm-time variation
Ds:. In the latter case this normality is in accord with the Chap-
man-Ferraro theory of magnetic storms, but the normality of Sp
is less easy to explain.

In another paper dealing with the morphology of geomagnetic
storms Chapman (Ann. di. Geofisica, 5, 481, 1952) reconsiders
the part of the disturbance field which has a simple form relative
o the meridian passing through the Sun. In the case of weak or
moderate storms this reveals itself as an addition to the solar
daily variation S and is denoted by Sy (disturbance daily varia-
tion). But during the storms with definite commencement the
average march of the part of the D field can be followed not only
from one day to the next, as has been done in the past, but also
for over shorter periods (as for storms whose duration is less
than one day). When this is done it is not a daily variation that
is found but a disturbed field changing in form and intensity
with storm-time. Chapman denotes this by Dg (disturbance local
time inequality). Its variation with storm-time differs from that
of the D wvariations developing more quickly than the main
phase of D.,.

The theory of the first phase of a geomagnetic storm has been
further elaborated by V.C.A. Ferraro (J. Geophys. Res, 57, 15,
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1952) by considering the advance of a semi-infinite ionised cor-
puscular stream in a unidirectional and variable magnetic field
parallel to the plane boundary of the stream. It is found that the
unaccelerated ions and electrons from the back of the stream
(which is shielded from the earth’s magnetic field by induced
surface currents) overtake the ions and electrons in the surface
layers so that the surface of the stream is constantly reformed
by new particles. In this way the particles in the stream are able
lo penetrate further into the field than would be the case if they
were alone in it. The sudden increase in the horizontal force
produced outside the stream by the induced currents near the
earth is identified with the sudden commencement (SC) of a
magnetic storm. The earlier calculations of Chapman and Fer-
raro on the reduction of velocity of the front surface of the stream
agree well with the new calculations made in this paper.

H. W. Newton and A. S. Milson (1954, to appear in June issue
of Journal of Geophysical Research) have discussed the distribu-
lions throughout the sunspot cycle of (i) great magnetic storms,
(ii) small storms with sudden commencements (SC’s) and (iii)
small non-SC storms. A close accordance was found between the
averaged sun-spot curve for the past seven cycles and the
averaged curves for the storms of types (i) and (ii). There is
also good correlation of these storms with the occurrence of giant
sunspots, solar flares of great magnitudes and notable auroral
displays. The distribution of the small non-SC. storms throughout
the solar cycle is of a different form and the relationship with
sunspots at storm onset is also different. The broad division of
small storms into those with and without SC’s appears therefore
to be of intrinsic significance and probably related to their solar
origin. This is also supported by other characteristics, including
a difference in the tendency to recur at intervals of a synodic
rotation.

3. Aurorae.

In a paper dealing with the few aurorae reported as visible
from India, S. Chapman (Proc. Indian Acad. Sc., 37, 175, 1953)
draws attention to the fact that whilst the isochasmic diagrams
of Fritz and Vestine map the distribution of frequency of auroral
visibility from any point of the earth, there is need for a new
type of isoauroral diagram showing the lines of equal frequency
of currents about its terrestrial point. The practical difficulties
involved in drawing such isoaurores and means of overcoming
them, such as those suggested by J. Paton, are discussed in
detail.

The geometry of radio echoes from aurorae has been discussed
by 8. Chapman (J. Atmosph. Terr. Physics, 3, 1, 1952). The case
considered by him is that of discrete echoes assuming the re-
flecting unit to be an auroral ray situated along a line of force
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of the geomagnetic field (taken to be the field of the equivalent
dipole) and that an echo is received at the transmitting station Q
only when the beam between Q and the echo point on the ray
is perpendicular to it. In this case Chapman has shown that Q
lies on a cubic surface (the echo surface). There is an echo sur-
face for each point Q and the geometry of the surface is discussed
in detail. A northern station ) can receive echoes not only from
the Aurora Borealis but also, above the atmosphere, from the
stream of primary particles producing the Aurora Australis.
Because of the low density of the primary stream it is considered
uncertain whether such extra terrestrial echoes can be ohserved.
The results of the analysis are discussed in the light of Jodrell
Bank auroral radio echo observations. Lowell, Clegg and Ellyett
interpreted the echoes they observed as coming from above by
reflection from an auroral ionised layer with electron density of
about 5 X 107 per c.c. though Herlofson has proposed a different
interpretation.

In the first of a series of notes on auroral geomeiry and optics
S. Chapman (J. Geophys. Res. 58, 347, 1953) gives a simple
graphical method for the determination of height and location
of a point of an aurora from its elevation from two base points
on the earth surface in the same diametral plane as the auroral
point,

The valuable contribution made by D. F. Martyn to the theory
of the aurora has led to a revived interest in this field. S. Chap-
man (Ann. Géophys., 8, 205, 1952) reviews in detail the neutral
corpuscular stream hypothesis in relation to magnetic storms
and aurorae, with special reference to Martyn’s extension of the
Chapman-Ferraro theory of magnetic storms, and especially to
the fact, to which Martyn first drew attention, that ions and
electrons may be accelerated in the neighbourhood of the earth
by local electric fields to speeds exceeding the speed of travel
of the stream from the Sun to the earth. The estimated speed is
in accord with the findings of A. B. Meinel from his observation
of the Doppler shifted Ha line in an auroral spectrum taken in
the direction of the local geomagnetic field. :

An exposilory article on the aurorae (V. C. A. Ferraro, Phil
Mag. Supp., 2, 265, 1953) deals with their general characteristies,
their topography and spectrum and contrasts the theories of the
aurora put forward by Alfvén and Martyn. Ferraro points out
that the former rests on the now doubtful existence of an appre-
ciable solar magnetic field.

The excitation processes in aurorae and airglow have heen
discussed in two recent papers. In the first by D. R. Bates and
A. Dalgarno (J. Atmosph. Terr. Phys. 4, 112, 1953) the claims
that the spectrum of the airglow, other than the Meinel hydroxyl
bands, originates at levels of several hundred kilometres are
(uestioned. The authors consider various excitation mechanisms
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which might be operative but they conclude that even under the
most favourable assumptions none appears to be sufficiently
effective at such altitudes.

M. J. Seaton (J. Atmosph. Terr. Phys. 4, 285 295, 1954) has also
discussed the excitation processes in the aurorae and airglow
and in the first of two papers he discussed the observed intensi-
ties and electron densities in high altitudes. From radio and
optical evidence he concludes that the electron densities are of
the order of 10%—10% electrons per c.c. in bright high latitude
aurorae. The second paper is mainly concerned with excitation
mechanisms of forbidden atomic lines in high latitude aurorae.

4. Sudden movements in Geomagnetism.

The analysis of the hourly frequency of sudden commence-
ments (SC) of magnetic storms and sudden impulses (SI), that
is, movements simulating an SC but not followed by geomag-
netic disturbance, was carried out by V. C. A. Ferraro, W. C.
Parkinson and H. W. Unthank (J. Geophys. Res., 56, 117, 1951)
for the records at Cheltenham (Md), Tucson, San Juan, Honolulu,
Huancayo and Watheroo. They showed that the smoothed local
time hourly frequencies for SCs has a shallow minimum around
6h and that this differs from the corresponding smoothed local
lime hourly frequencies of SIs. The latter is a roughly semi-
diurnal curve with minima at 8h and 20h and maxima at 03h and
15h respectively. The hourly frequencies of SC*s and SI*s (that
is, SCs or SIs in which there is a preliminary movement opposite
to the main impulse) at these stations exhibit a local time effect.
They tend to occur most frequently during the local afternoon
hours. The annual means of the number of SCs and SIs combined
and the curve giving the annual mean sunspot numbers were
found to show striking similarities.

The “sudden commencements” at Lerwick for the period 1934
—49 have been studied by D. H. McIntosh (J. Atmosph. Terr.
Phys., 1, 223, 1950). The form of the SC there is found to bear
little relation to the following disturbance there, but the SCs
which are followed by large disturbances have an apparently
higher amplitude in the horizontal force. The author also cor-
roborates the fact first noted by McNish that the average effect
of the Lerwick SCs is mainly opposed to that of the main dis-
turbance field.

The “diurnal variation” in the amplitude of sudden commen-
cements and sudden impulses in geomagnetism were examined
by V. C. A. Ferraro and H. W. Unthank (Geofis. Pura e Appli-
cata, 20, 1951). “Corrected” mean amplitudes for SCs and SIs
for the five stations Cheltenham, Tucson, San Juan, Honolulu
and Watheroo showed that the mean amplitudes had a minimum
around 8h local time. This is also approximately the time of
occurrence of the minimum in the hourly frequencies of SCs.



GREAT BRITAIN 161

At Huancayo the daily variation of the amplitude of the SCs was
found to differ markedly from that at the other five stations
considered. The amplitudes were found to he greatest during the
period from about 08h to 15h, the maximum impulse being con-
siderably greather than at other stations. In this respect the
effect was noted to resemble the abnormal S, variation at
Huancayo which suggest that, unlike geomagnectic disturbance,
the SC impulse at Huancayo must in part be atmospheric in
origin.

W. Jackson (J. Atmosph. Terr. Phys., 2, 160, 1952) has drawn
attention to world wide magnetic fluctuations lasting for several
hours and often dissociated from large disturbance. By con-
sidering the traces of magnetograms at several stations, Jackson
concludes that in their terrestrial effects these fluctuations have
characteristic features which are indistinguishable from those
of accepted SCs. The most important difference seems to be that
these movements are prolonged in time and are not closely
related to storms, whereas a normal SC is usually the precursor
of a storm. These SC-type movements, as Jackson calls them, and
the normal SCs are discussed in relation to the Chapman-Fer-
raro theory of magnetic storms, especially as regards the con-
sequences of the first impact of the stream, the formation of the
ring-current and the entry of particles in the atmosphere.

E. R.R. Holmberg (1953, Mon. Not. R. A. S., Geophys. Suppl., 8,
467) has discussed the nature of periodic and quam-pcuodlc
variations of the geomagnetic field in the range of periods
between 10 and 100 seconds. He has analysed the set of recor-
dings of variations of current flowing in a large loop made at
Eskdalemuir in 1926 and 1927. Some interesting features of these
variations are found. The daytime fluctuations have a spectrum
with a definite fine structure. At sunset there is a change of
type from a continuous flux of disturbance to a comparatively
quiet phase punctuated by short damped wave trains. The cha-
racteristics of these fluctuations indicate that their origin is
ionospheric and not extra-terrestrial.

5. Solar corpuscular stream and Cosmic Rays.

" F. D. Kahn has continued his studies on the emission and
possible spectroscopic detection of solar streams of corpuscles.
In a paper on emission of such streams (M.N.R.A.S., 110, 477,
1950) he first calculates the minimum momentum density of the
stream which can be emitted from a solar flare and cause a
magnetic storm to be 4 X 107 dynes/sq. cm. He then shows that
resonance radiation from the flare or ionization of the atoms
by the flare are insufficient to expel a stream dense enough for
a storm of observed intensity. In a second paper (M.N.R.A.S., 7110,
483, 1950) Kahn re-examined the possibility of detecting the pre-
sence of a solar corpuscular stream by spectroscopic methods.

11
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Assuming two different abundances of elements in the stream,
namely Unsold’s and Stromgren’s, Kahn shows that the Ca II
content of the stream must be lower than that found in a previous
paper (M.N.R.A.S., 7109, 324, 1949). He concludes that even for
dense clouds with an emission particle density as high as 102,
the chance of observing the absorption appears to be very small.

Variations of cosmic ray intensity with geomagnetic and solar
activity are discussed by H. Elliott in an article in Progress in
Cosmic Ray Physics (Ed J. G. Wilson, North Holland, 1952). As
is well known, there appears to be some correlation between
geomagnetic storms and variations in cosmic ray intensity, but
this appears to be complex and not yet understood. Thus, whereas
for the magnetic storm of Jan. 16, 1938, Forbush found a good
correlation between changes in the horizontal force H and cosmic
ray intensity D. W. N. Dolbear and H. Elliott (Nature, 159, 58,
1947) found no detailed correspondence between H and the
changes of cosmic ray intensity for the storm of July 26, 1946.
In this case, as sometimes happens, the largest changes in cosmic
ray intensity was delayed relative to the corresponding large
changes in H. As Elliott points out, it seems difficult to account
for the changes in cosmic ray intensity during magnetic storms
on the basis of an associated ring current, since decreases in the
cosmic ray intensity would require the radius of the ring to be
far smaller than scems warranted by geomagnetic considera-
tions. Elliott also casts doubt on Alfvén’s suggestion that changes
in cosmic ray intensity may arise as a result of the polarisation
clectric field of the corpuscular stream by a solar magnetic field.

The evidence of a 27-day “recurrence tendency” in the cosmic
ray intensity is now definitely established but there are diffe-
rences between this and the recurrence tendency in geomag-
netism. The former is rather suggestive of a gradual sinusoidal
variation, whereas the geomagnetic variation shows sharp peaks
at intervals of 27 days with flat portions between them. The
amplitudes of the successive peaks decreases rapidly whereas
the cosmic ray “pulses” persist with the same amplitude for at
least four periods of 27 days.

The increase of cosmic ray intensity associated with solar
flares, first discovered by Forbush and Lange in 1942, is of
interest in this connection. The variation of neutron intensity
obtained at Manchester during the solar flare of November 19,
1949 shows an increase about six times its normal value (N.
Adams, Phil. Mag., 41, 503, 1950). The cosmic ray intensity
increased by only about 11 % on this occasion. There appears to
have been a delay of about half an hour between the beginning
of the flare and the increase in cosmic ray intensity and this is
interpreted as pointing to the fact that on this occasion the
charged primaries were protons of energies between 2 and 5 Bev.

These large increases in intensity are of particular interest
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since they represent occasions when particles may acquire ener-
gies up to 5 Bev in or near the neighbourhood of the Sun and has
a direct bearing on the theory of the origin of cosmic rays.

6. Ionosphere.

A simple and quick method by which (H’, f) records can be
analysed to give information about the vertical distribution of
electron density in the ionosphere has been given by J. A.
Ratcliffe (J. Geophys. Res. 56, 463, 1951). Assuming a parabolic
distribution of electron density he constructs a series of curves,
similar to those of Booker and Seaton, on a transparent scale and
in such a way that they can be matched directly to the photo-
graphic records. Important parameters, such as height and thick-
ness of the layer, can then be read off from the scale. The method
is based on the assumption that the earth’s magnetic field is zero
and the effect of removing this limitation is discussed.

In a second paper, Ratcliffe (J. Geophys. Res. 52, 487, 1951)
applies the method to determine some regular characteristics in
the F2 region. The parameter studied, in particular, is the total
number, n, of electrons helow a level of maximum electron den-
sity in a column of unit cross-section in this region and the
analysis is carried out for the records obtained at Watheroo,
Huancayo and College (Alaska) for two magnetic quiet days
per month for a year of sun spot maximum and in a year of
sun spot minimum. Ratcliffe finds that n behaves in a regular
manner and is closely related to the sun’s zenith angle y unlike
the maximum electron density which shows no simple relation
to this angle. Ratcliffe also finds a relation between the thickness
and height of the F2 region and discusses its possible bearing on
ionospheric forecasting.

Sir Edward Appleton (J. Atmosph. Terr. Phys., 1, 106, 1950)
has considered the seasonal variation of the noon equivalent
height of the F2 layer at a number of stations characteristic of
the northern and southern hemispheres. The change from one
type of variation to the other appears to occur over a region
which is approximately nearer to the magnetic than the geo-
graphic equator.

A theoretic discussion of the temperature of the upper atmos-
phere has been given by D. R. Bates (Proc. Phys. Soc. B, 6%,
805, 1951) by considering the thermal equilibrium in the F
region for a number of simple model atmospheres. The rate at
which energy is gained by photoionization is estimated and the
various dissipated processes examined. Bates concludes that it
is difficult to explain why the upper atmosphere is as hot as it is
generally supposed to be. Various other sources of energy are
considered and Bates is forced to the conclusion that heat must
be supplied to the upper atmosphere mainly by non-observed
ionization.

11%
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Geomagnetic and ionospheric relationships have been inve-
stigated by R. P. Waldo and D. H. McIntosh (J. Atmosph. Terr.
Phys. 4, 44, 1954). They consider variations of several geomag-
netic and ionospheric parameters, on and around a chosen day
on which the three hour Kp index is markedly above or below
those of adjacent days. The analysis shows that there is a time-
lag of the minimum of the horizontal force about 18 hours after
the maximum amplitude variation of the 3 hour range. They
found that the relationship between geomagnetic and iono-
spheric parameters is usually an inverse one; for instance expan-
sion and contraction of the F2 layers is usually associated re-
spectively with the increasing and decreasing magnetic dis-
turbance. Seasonal and non-cyclic variations are also discussed.

C. W. Allen (J. Atmosph. Terr. Phys. 4, 53, 1953) has discussed
world-wide variation in the F2 critical frequency and virtual
heights as a function of phase of sun spot cycle, season, and
geomagnetic and geographic co-ordinates. He shows that this
can be described in terms of certain anomalies namely a sun
spot minimum anomaly, the sun rise anomaly and the diurnal
range anomaly.

M. A. Ellison (J. Atmosph. Terr. Phys. 4, 226, 1953) confirms
his earlier work (1950) that an average time-lag of 7 minutes
is found between the maximum of the solar flare and the
maximum of the resulting sudden enhancement of the atmos-
pherics (SEA).

7. Winds in the Upper Atmosphere.

Winds in the upper atmosphere have heen investigated by
radio methods by A. Maxwell and C. J. Little (Nature, 169, 746,
1952) at the Jodrell Bank Experimental Station of the University
of Manchester using extraterrestrial radiation from the intense
radio sources in Cygnus and Cassiopeia. This radiation indi-
cates fluctuations in intensity due to the presence of irregulari-
ties in the F region. The effect is one of diffraction of the in-
coming radiation (see in particular M. Ryle and A. Hewish,
M.N.R.A.S., 710, 181, 1950). The observations were made at night
and the results indicate that the F region irregularities move
horizontally, preferentially towards the west, with speeds of the
order of 350 kilometres per hour. One interesting result they
find is that near midnight the wind direction changes by more
than 140° within an hour. This reversal of wind velocity is of
interest in connection with the striking findings of Meinel and
Shulte who have observed a reversal of the motion of auroral
features also around midnight.

In a paper on the scintillation of radio stars during the aurorae
and magnetic storms Little and Maxwell (J. Atmosph. Terr. Phys.
2, 356, 1952) found that the amplitude of the fluctuations of the
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intensities of the radiation received is relatively unaffected dur-
ing aurorae but that the scintillation rate is considerably faster
during an aurora than under normal conditions (about four to
cight times as fast). Likewise the scintillation rate is faster dur-
ing times of magnetic activity. Little and Maxwell ascribe the
increase in the scintillation rate during aurorae and magnetic
storms to the change in the velocity of the diffraction pattern
and to the changes in its dimensions and stability. Moreover the
scintillation rate and velocity of the ionospheric irregularities
are approximately proportionate to the K index of geomagnetic
activity.

Finally in an early investigation by G. J. Phillips (J. Atmosph.
Terr. Phys. 2, 141, 1952) based on ionospheric echoes at several
receiving ground stations, the rate of fading was used to measure
the horizontal movement in the ionosphere. Using observations
covering a period of two years on frequencies of 2.4 mec/sec.
Phillips interprets the results to imply the motion of the air
to be at heights in the range of 100—120 km.

A. Hewish (Proc. Roy. Soc. 4, 209, 81, 1951) in a paper dealing
with the diffraction of radio waves from radio stars in the
ionosphere concludes that ionospheric irregularities causing dif-
fraction have a lateral extent of the order of 5 km and that these
are sufficient to cause a phase deviation of from one to two
radians for a wavelength of 6.7 m.

D. Oceanographic Survey. (R.R.S. Research).

The General Assembly of the International Union of Geodesy
and Geophysics, held in Brussels in August 1951 passed a reso-
lution urging that efforts should be made to obtain, through the
United Nations Organisation, UNESCO or other appropriate in-
ternational organisation, funds for fitting out and operating the
non-magnetic ship, the Research, as the British Admiralty, in
view of the changed conditions arising from the war, was not
in a position to do this.

The possibilities of obtaining the necessary funds for com-
pleting and operating the Research were being investigated
when it was learnt that effect was about to be given to the Admi-
ralty’s earlier decision to dispose of the ship. Efforts were made
to have this final step postponed once more so that it could first
be ascertained whether the ship could be completed and ope-
rated through an international organisation. However the pro-
spect of the latter was not considered sufficiently firm, and the
Research has now been broken up.
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HUNGARY

Rapport sur les travaux de magnélisme terrestre et
les prospections électriques effectués en Hongrie
Présenté par le Comité Géodésique et Géophysique de ' Académie
Hongroise des Sciences

Changement dans l'organisation.

Les recherches concernant le magnétisme terrestre en Hongrie,
se sont développées dans deux directions. Les problémes théo-
riques et ceux de I'observatoires, ainsi que les questions du champ
magnétique du pays faisaient partie du rayon d’activité de
I'Institut National Hongrois de Météorologie et de Magnétisme
Terrestre, tandis que I'Institut Géophysique “Edétvos Lorand”
s’occupait surtout des prospections de pétrole et de minerais. En
septembre 1950, I’'Institut Météorologique passa son rayon d’acti-
vité, lequel ne s’y était développé que pour des raisons histo-
riques, 4 I'Institut Géophysique, en lui cédant également I'obser-
vatoire de Budakeszi avec tout son équipement instrumental, et
depuis ce temps les deux domaines de recherche sont subordon-
nés a la section de magnétisme terrestre de I'Institut Géophy-
sique.

Le travail de U'observatoire.

Les observations magnétiques interrompues aprés la guerre
furent reprises en 1948 a Budakeszi, 4 'observatoire provisoire
établi a la station de recherche de I'Institut Scientifique Forestier.
C’est la sixiéme année qu’on y enregistre les variations du champ
magnétique terrestre.

Au cours de cette année nous commencerons le travail dans
un nouvel observatoire que nous venons de construire a Tihany, ot
les variations de la force magnétique pourront étre enregistrées
libres de toute influence perturbatrice, avec la précision exigée
par les recherches modernes.

Les nouvelles mesures magnétiques générales en Hongrie.

Les derniéres mesures magnétiques générales furent effectuées
en Hongrie de 1890 & 1894 par I. Kurlédnder. Depuis ce temps,
vu le changement séculaire, 'image magnétique normale de
notre pays a subi des changements considérables, ¢’est pourquoi
le nouvel établissement en fut-il trés urgent. Au cours des
mesures générales effectuées de juillet 1949 jusqu’a décembre
1950, nous avons déterminé la valeur absolue des éléments
magnétiques a 300 points répartis d'une maniére assez uniforme.

Les travaux de mesure et d’élaboration ont été dirigés par
Gy. Barta.
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Mesures comparatives internationales.

A Paide d’instruments QHM et BMZ, de fabrication danoise,
I. B. Haaz et Gy. Barta ont déterminé en juillet les différences
entre les éléments magnétiques de l'observatoire de Budakeszi
d’une part et des observatoires de Pruhonice et Ogyalla /Hurba-
novo/ d’autre part. Les différences selon leurs mesures étaient
les suivantes :

Da—Dp = +1°326% 0,2
Zo—Zp = — 979y =087y
HB—Hpr = + 1335 v i o 0,7 Y
Dy—Do = +0°14,7 +03
Zo—72o = — 133y =07y
Hy-H, =+ 153y 05y

Mesures magnétiques régionales sur la Plaine Hongroise.

En vue d’étudier la structure des couches couvertes, nous
déterminons les variations de Dintensité verticale du champ
magnétique terrestre depuis 1951 par des mesures régionales
d’une espace de 1,5 km sur la Plaine Hongroise. Jusqu’a main-
tenant nous avons effectué les mesures sur la partie située vers
le Nord de la ligne Budapest—Debrecen de la Plaine. Selon des
rapports de I. B, Ha4z et M. Dér, non publiés encore, les ano-
malies obtenues jusqu’ici, indiquent des roches éruptives cou-
vertes en plusieurs endroits.

Mesures magnétiques et électriques pour la prospection
de minerais.

Dans Iintérét de la prospection de minerais nous avons effec-
tué a différents endroits du pays des mesures régionales d’une
espace de 500—200 m, ainsi que des mesures plus détaillées d’une
espace de 50—20—10 m ou encore plus petite.

Des mesures régionales d’une espace de 500 m — a certains
endroits moindres — furent effectuées sur la péninsule de
Tihany. Nous avons démontré que 'endroit choisi a Paide de
mesures préalables dans la partie du Sud de la péninsule con-
vient parfaitement aux fins de l'observatoire déja presque
achevé, car quoiqu’il soit absolument calme, dans sa proximité,
au milieu de la péninsule, des variations assez grandes, de l'ordre
de 1000 y sont a disposition pour les mesures d’expériences et
comparatives.

Aussi la Communauté de Travail Géophysique de Sopron de
I'Université Technique et la Chaire de Géophysique de I'Uni-
versité “Eotvos Lorand” ont également effectué au cours des
vacances d’été des mesures détaillées du magnétisme terrestre.

Le but des prospections magnétiques de la Chaire de Géophy-
sique et de la Communauté de Travail Géophysique de Sopron
était de montrer la possibilité de mettre 4 jour des minerais de
bauxite. Les mesures de susceptibilité effectuées par la Chaire
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de Géophysique ont fourni les bases aux prospections de bauxite
de la Communauté de Travail. Les mesures ont démontré la
présence de la bauxite jusqu’a une profondeur des gisements de
8 4 10 m ; au dela de cette profondeur les prospections magné-
tiques n’étaient plus applicables.

Les recherches géoélectriques se sont limitées également 2 la
découverte de minerais. Les prospections de bauxite et de man-
ganése ont conduit 4 de beaux résultats.

La Chaire de Géophysique a étudié le comportement des cou-
rants telluriques et leur effet sur d’autres phénoménes, comme
par ex. le magnétisme terrestre, On a trouvé des relations
trés intéressantes entre les variations rapides des champs mag-
nétiques et les courants telluriques. Les résultats sont en train
d’étre élaborés. L’étude des deux phénoménes et de leur relation
semble pouvoir fournir des indications précieuses sur les hypo-
theses relatives a I'origine du champ magnétique terrestre.

La Communauté de Travail désire appliquer les résultats des
recherches telluriques générales de la Chaire de Géophysique a
I’étude de la structure en profondeur.
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INDIA

Note on Activities in Geomagnetism and Atmospheric
Electricity in India (1949—5%4)

Systematic magnetic observations were started in India at
Colaba (Bombay) in 1846. With the introduction of electric
tramways, a magnetic observatory was started in 1904 at Alibag
(18 miles SSE of Colaba). At the end of two years of comparative
measurements, the whole magnetic work was shifted from
Colaba to Alibag in 1906. With the shut down of the magnetic
observatory at Dehra Dun in 1943, Alibag was for a few years
the only primary magnetic observatory in India.

The Watson magnetographs have now been in operation for
50 years. La Cour declination magnetograph was installed in
1936 and the La Cour horizontal and vertical magnetographs in
1946. The variometer records are standardized by the absolute
measurements, once a week, of horizontal force and of declina-
tion and, on most days, of the inclination. Dr. S. K. Banerji’s
method using the running correction is employed for the mag-
netogram measurements.

Quick-run records by Watson magnetographs were obtained
on selected occasions during the last five years at Alibag. A study
of these magnetograms is being made. An addition of La Cour
QHM and BMZ instruments has been made to the Colaba and
Alibag Office.

The old magnetic observatory at Kodaikanal which had been
closed down in 1923 was restarted at the same site after re-con-
ditioning the instruments (Watson for the variometers, Ind.
Trigonometric Survey Pattern Magnetometer and Schulze Earth
Inductor). La Cour magnetographs with all elements on the same
sheet of paper have been functioning from the middle of 1951.
A visual recording Askania magnetic balance is being used from
the end of 1952. The absolute magnetic observations are taken
as at Alibag,
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At the instance of IATME, the field investigations of large
diurnal range in the horizontal force near the geomagnetic
equator had been entrusted to the Geodetic Branch of the Sur-
vey of India. It took H observations at five places in S. India
with Kodaikanal as base station using the three QHM instruments
loaned by IATME. The values of H were determined at 13 places
in India and a revised isogonal chart for S. India south of Lat.
16°N was prepared. Individual officers of the India Meteoro-
logical Department also undertook more detailed observations
near the magnetic equator in 1951 and 1953.

Measurements of atmospheric electricity at ground level con-
tinued to be recorded uninterruptedly at Colaba from its incep-
tion nearly 25 years ago. The recording at Poona was resumed
after a short break at the Meteorological Office. A rain electro-
graph for measuring electricity carried by rain has been in-
stalled near the potential gradient instrument at Poona.

Measurement of potential gradient in upper air has been made
with success using the HL.23 valve as an eclectrometer after
Koenigsfeld and sending these up in the Fan type and Friesz
type radiosondes.

Measurements of atmospheric electrical conductivity have also
been made at Poona at higher levels of the atmosphere. The
drop in voltage due to conductivity of the surrounding air of a
Gerdian condenser is transmitted by the radiosonde to the
ground for recording. The cylinder is periodically charged to a
known voltage by a simple switching arrangement.

As in most Geophysical Observatories, the magnetic, electro-
graphic and meteorological data collected at Alibag and Colaba
are published in an annual volume. Due to war and its attendant
circumstances, the publication has lagged behind for some time.
However the magnetic character figures are being published in
the Journal of Geophysical Research and Ind. Jour. Met. & Geo-
phys. and transmitted to the sections of the UGGI needing them.
An advance circular of the same is also exchanged with other
interested organisations. The character figures of Kodaikanal
are published along with relevant solar data in Ind. Jour. Met.
& Geophys. The hourly values at Kodaikanal are published in
the half-yearly bulletins of the Kodaikanal Observatory.

The magnetic observations made by the Survey of India are
published in part 3 of its annual reports (Technical Section).
Recently (January 1954), it has brought out the isoporic charts
for 1953.

The Geophysical Laboratory of Bengal Engineering College
conducted studies in the geomagnetic field variations (parti-
cularly the diurnal variations) and the effect of atmospheric
oscillations at high altitudes on these variations and developed
an analysis for calculating the diurnal field on the basis of the
dynamo theory.
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The papers published in the above subjects from India are
listed below.

DD =

10.

11.

12,

13.

14,

15.

16.
17.
18.

19.

20.

21.

Publications

K. S. Raja Rao: Geomagnetic Equator — Curr, Sci., 78, 1949, 121,

A. K. Das and K. S. Raja Rao: The brilliant Solar Flare of 1949 January
93 and the Great Magnetic Storm of Jan. 24—26 Observatory, 69,
1949, 147,

A. K. Das and R. Ananthakrishnan: Existe-t-il une correlation entre
les protubérances A disparition brusque et les perturbations géo-
magnétiques ? — L’Astronomie.

K. S. Agarwala: Rate of atmospheric Ionization and Air Earth current
at Poona Ind. Jour. Met, Geophys., 2, 1951, 224,

A. K. Das: Solar noise burst of 11th April 1952 and associated Iono-
spheric and Magnetic disturbances — Ind. Jour. Met, Geophys., 3,
1952, 236.

S. K. Pramanik: Secular variation of Magnetic field at Colaba & Alibag
— Jour. Geophys. Res., 57, 1952, 339.

S. K. Pramanik and S. Yegnanarayanan: Diurnal Magnetic variations
in Equatorial Regions — Ind. Jour. Met. Geophys., 3, 1952, 212.

M. V. Sivaramakrishnan: Recurrence feature of some of the great
Magnetic Storms recorded at Kodaikanal Ind. Jour. Met. Geophys.,
3, 1952, 231.

M. V. Sivaramakrishnan: Geomagnetic field variations at Kodaikanal
— Nature, 7169, 1952, 409.

S. L. Malurkar: Transients of Magnetographs and instantaneous values
from recordings — Ind. Jour. Met, Geophys., 4, 1953, 190.

M. V. Sivaramakrishnan: Changes of Atmospheric Electric Potential
Gradient at Poona during disturbed weather — Ind. Jour. Met. Geo-
phys., 4, 1953, 62.

V. V. Sohoni, S. K. Pramanik, S. L. Malurkar and S. P. Venkiteshwaran:
Effect of Electric Current on Magnetic instruments at Alibag — Ind.
Jour. Met. Geophys. 4, 1953, 45.

S. P. Venkiteshwaran, N, C. Dhar and B. S. Huddar: The measurement
of the eleetrical Potential Gradient in Upper Air over Poona Proc.
Ind. Acad. Sci., 38, 1953, 260.

S. K, Pramanik and P. S, Hariharan: Diurnal Magnetic variations near
Magnetic Equator — Ind. Jour. Met. Geophys., 4, 1953, 353.

B. N. Bhargava: A new early morning Ionospheric phenomenon —
Nature, 7171, 1953.

A. K. Das and K. Sethumadhavan: Eruptive prominence of 1953
February 26 and associated radio noise burst — Nature, 772, 1953, 446.
R. Ananthakrishnan: Geomagnetic activity and the Sunspot Cycle —
Nature, 172, 1953, 854.

S. K. Chakrabarty: Sudden Commencements in Geomagnetic Field
Variations Nature, 167, 1951.

S. K. Chakrabarty and R. Pratap: On the Dynamo Theory of Geo-
magnetic Field Variations — Journal of Geophys. Res., March, 1954.
R. Pratap: Atmospheric Oscillations at high altitudes and their rela-
tions to Geomagnetic Field Variations — Proc. Nat, Inst, Sciences.,
Jan, 1954,

R. Pratap: The effect inclination of the Geomagnetic Axis on the
Sq Variations — Bulletin, Cal. Math, Soc., December 1953.
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INDONESIA

National report on the activities in the field of terrestrial
magnetism and electricity in Indonesia 1951—1953
Earth magnetism.

1) Our pre-war apparatus, consisting of self-recording mag-
netometer and H-absolute, have been destroyed during the
Japanese occupation. In 1950 we started registrations in Lem-
bang (W-Java) in one of the buildings of the Astronomical
Observatory with the following La Cour recording instruments:

Declinometer de Copenhagen No D 69
Variometer de Copenhagen No H 66
Balance de Godhavn No 84

Paper speed: 15 mm/hour

Timing: breaks every hour; clock controlled
by time-signals

Because of very strong disturbances caused by the eleectrical
apparatus, the results were not satisfying and the registrations
were stopped 6 months later.

We transferred the instruments to Kuyper, our pre-war sta-
tion, situated in the Bay of Djakarta (6° 2/ S, 106° 44/ E), after
restoration of the building.

In July 1952 we started our experiments with the La Cour
instruments. Till the present we are rather satisfied with the
results and hope to publish the data in 1955.

At present we use for our absolute measurements of H a
pre-war field instrument type Eliot, for D and I resp. an
observatory model declinator and earth inductor. All these in-
struments are not yet standardized after the last war.

2) The Geophysical Department of our observatory is in pos-
session of 1 QHM and 1 BMZ, type la Cour.

In 1952 and 1953 we have made magnetical field observations
in Celebes and Borneo. Due to lack of personnel, observations
could not be made regularly.

The BMZ has been returned to the factory in Copenhagen a few
months ago for rechecking and modification, because by our
experience it was not fully adjusted for northern latitudes for
example Menado, Tarakan etc.

For the future we have made a 5 year plan involving the -
acquisition of complete magnetical instruments for a modern
observatory, field work and registrations.

Atmospheric Electricity.

As a consequence of the measures taken at the outbreak of
the Pacific war in December 1941, the observations in Atmos-
pheric Electricity in Bandung (Java) on the grounds of the
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“Bosscha laboratory”, belonging to the former Technical Uni-
versity at Bandung, had to be stopped. Not earlier than at the
end of 1949 the work of reestablishing could be taken up.

In the beginning of 1950 a part of the scheme of observational
work in Atmospheric Electricity, that had been carried out at
the Bosscha laboratory before December 1941, was recommenced
and continuous Benndorf recordings of the normal and of the
disturbed potential of the earth’s electrical field have since been
made and are still being made on the grounds of the Bosscha
laboratory together with Benndorf continuous recordings of the
positive and of the negative conductivity of the air (according
to Schering’s method) and with Benndorf continuous recordings
of the electricity on rain.

It is hoped to publish the results of the observational work in
Atmospheric Electricity at the Bosscha laboratory during the
period August 1937 up to December 1941 and during that of the
observations resumed in 1950.

The construction of new buildings and laboratories, needed for
the extension of the University of Indonesia, and also on the
grounds directly adjacent to that of the Bosscha laboratory,
made it urgent to look for another site, where the observational
work in Atmospheric Electricity could be displaced to.

It is hoped that in the course of this year the establishing of
a new station for Atmospheric Electricity, which is now in
progress, will have been effected.

The observation-plan includes the full scheme of the observa-
tions of the previous period up to December 1941 (continuous
simultaneous recordings of the important factors of Atmospheric
Electricity in connexion with meteorological recordings) and in
addition some new continuous recordings will be taken up.

IRELAND
Report of Work in Terrestrial Magnetism
and Electricity 1951—1953
(a) Meteorological Service.

A set of three new La Cour type magnetic variometers for
recording the Horizontal Field (H), Declination (D), and Ver-
tical Field (Z) have been installed in a specially constructed
hut at Valentia Observatory. The building is provided with
double walls and roof for insulation against outside temperature
variations. In addition thermostatically controlled heaters are
fitted to the inner wall to provide a uniform internal tem-
perature.
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Observations are performed three times weekly in order to
supply the necessary data for the computation of the Base Values
using the following instruments:

(1) A La Cour Quartz Horizontal Force Magnetometer (QHM)
for measuring Horizontal Force, (2) a Kew Magnetometer for
measuring Declination and (3) a La Cour Magnetometric Zero
Balance (BMZ) for measuring the Vertical Component. An Earth
Inductor by Askania Werke, Berlin has been obtained and rou-
tine observations will be commenced shortly. The ordinary pro-
gramme of work described in the previous Report has been
continued.

(b) Dublin Institute for Advanced Studies,
School of Cosmic Physics.

A magnetic re-survey at 37 of the 44 stations measured in 1891
and 1915 has been carried out. Observations of Declination,
Horizontal Intensity and Inclination were made using the Car-
negie Institution of Washington Magnetometer-Inductor C.I.W.
13. The results, reduced to Epoch 1950.5. are given in the maps
published in Geophysical Memoirs No. 4 (see below).

Interpolated values of the Vertical Intensity have been ob-
tained with a field balance at 750 stations over an area of 6,700
sq. km., that is, 1 station/9 sq. km.

Publications

Geophysical Memoirs

No. 4: Thomas Murphy, The magnetic Survey of Ireland for the Epoch
1950.5; Dublin 1953.

Geophysical Bulletins

No. 2: Thomas Murphy, Provisional Values for Magnetic Declination in
Ireland for the Epoch 1950.5; Dublin 1951.

(c) Ordnance Survey.

The Ordnance Survey cooperated with the School of Cosmic
Physics, Dublin Institute for Advanced Studies, on the Magnetic
Survey of Ireland during the years 1950—51, and a full report
has already been published by that body.

(d) Geological Survey of Ireland.

The Survey has undertaken some investigations of magnetic
effects in the vicinity of certain mineralised areas.
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Japanese National Report on Terrestrial
Magnetism and Electricity

National Committee for Geodesy and Geophysics,
Science Council of Japan

Terrestrial Magnetism.

Magnetic Observatories. The standing magnetic observatories,
Kakioka (¢ = 36° 14’ N, 2 = 140° 11 E) and Aso (¢ = 32° 53’ N,
A = 130° 01’ E), have continued their regular observations.
A new magnetic observatory was established in 1951 at Memam-
betsu (¢ = 43° 55’ N, 1 = 144° 12’ E), where regular observations
were started from January 1952. Eight other temporary observa-
tories have continued magnetic observations for their respective
special purposes.

Magnetic Surveys. Regular magnetic surveys for the purpose
of finding the secular variations in Japan and its neighbourhood
were carried out by the Geographical Survey Institute and the
Hydrographic Department during 1948—52. Second-order sur-
veys, in which the net-works of magnetic points are much closer
than in first-order surveys, were started in 1953 by the Geogra-
phical Survey Institute.

Instruments. A new electromagnetic magnetometer for measur-
ing the three components of the geomagnetic field was completed
by I. Tsubokawa. This magnetometer was proved in field sur-
veys to be satisfactorily useful for measuring the three com-
ponents with sufficient aceuracy within 10 minutes.,

Origin, Secular Variation and Palaeomagnetism. Theoretical
studies on the origin of the geomagnetic field have been extended
with promising results by H. Takeuchi and Y. Shimazu along the
self-exciting dynamo theory first proposed by Elsasser and Bul-
lard. In relation to palacomagnetism, a number of reversely mag-
netized rocks were found in Japan also. Among these rocks,
T. Nagata, S. Akimoto and S. Uyeda found particular rocks
which show the self-reversal of thermo-remanent magnetization
by cooling in a geomagnetic field. Stability of rock-magnetism
has been examined in detail by N. Kawai and others.

Regular Transient Variations. Attempts for detecting the aniso-
tropy of the ionospheric electric conductivity were made by
M. Hasegawa and H. Maeda by analyzing the world-wide distri-
bution of geomagnetic daily variations. The anomalously large
value of Sq around the geomagnetic equator was theoretically
interpreted by M. Hirono as due to anomalously high electric
conductivity of the ionosphere caused by the Hall-effect on and
near the geomagnetic equator in daytime.

Magnetic Disturbances. Ever-changing aspects in the course of
development of magnetic storms and bays were investigated in
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detail by T. Nagata and N. Fukushima by analyzing the Second
Polar Year data, with the conclusion that instantaneous aspects
of the polar magnetic disturbances are generally partial appear-
ances of the so-called Sp-field, the average of a number of these
instantaneous fields composing the S,-field. The dynamo-theory
of the Sp-field was extended by N. Fukushima and S. Matsushita
by taking into account the anisotropy of the ionospheric con-
ductivity. Magnetic pulsations accompanying magnetic storms
and bays were studied by Y. Kato et al, whereas the charac-
teristics of distribution of SC* and local anomalous behaviour
of Z-component of SC were examined analytically and theo-
retically by T. Nagata and T. Rikitake respectively.

Publications. Other works published during the period from
November 1950 to December 1953 concerning general topics in
geomagnetism, geomagnetic effect of solar eclipse, magnetic
instruments, magnetic surveys, local magnetic anomalies, and
magnetic phenomena in the earth’s crust and interior are sum-
marized in (A)—(F) in the attached list of publications.

Ionosphere and Upper Atmosphere Physics.

Observations. The routine hourly observations of the iono-
sphere have been continued at Wakkanai, (p = 45° 24’ N,
A = 141° 41’ E), Akita (p = 39° 44’ N, 1 = 140° 08’ E), Kokubunji
(p = 35° 42 N, 4 = 139° 29 E) and Yamagama (p = 31° 13’ N,
i =130° 38 E).

Observation Technique. Apparatus for almost continuous re-
cording of A’ and fc of the ionosphere was constructed by Y. Na-
kata, M. Kan and H. Uyeda. Measurements by means of these
instruments, called respectively a sweep-frequency /-t measure-
ment and a sweep-frequency fc-f measurement, have given fairly
detailed information about stratifications, anomalies and distur-
bances in the ionosphere, their travel, the intensity of reflected
wave, the absorption of wave energy and behaviour of multiple
reflexion.

Anisotropic Conductivity of the Ionosphere. The anisotropic
character of ionospheric electric conductivity was pointed out by
M. Hirono and its study has been extended by him and K. Maeda.
The results of their studies were further applied by M. Hirono,
K. Maeda, N. Fukushima, S. Matsushita and others to the pro-
blems of ionospheric and geomagnetic variations.

Ionospheric Storms., The morphology of disturbances in the
electron density and the layer height of the F2 region were made
fairly clear by K. Sinno, T. Nagata and T. Oguti, the results
showing that the F2-region storms consist of the Dst- and the
Sp-variations and both change with the storm-time and seasons.
A theoretical interpretation of this phenomenon was attempted
by K. Maeda with some promising results.
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Sporadic E-layer. In regard to the sporadic E-layer, its latitu-
dinal distribution, lunar tides and its correspondence to geo-
magnetic variation, especially the S,-component on magnetically
disturbed days, were found and examined in detail.

Physical Processes in the lonosphere. It was derived by T.
Yonezawa from various observed data that the diminishing rate
of electron density in the F2-region takes an apparent form due
to the attachment process. Y. Inoue has proposed a theory of
formation of the ionosphere by considering the ionosphere as a
scattering medium for photons in place of the ordinary concep-
tion of the absorbing medium.

Publications. Publications on ionosphere physics and the night
sky are summarized in (J) in the attached list.

Cosmic-Ray.

Observations. Continuous observations of the p-meson component
of the cosmic-ray have been carried out at Itabashi (p = 35°45’N,
4 = 139° 43’ E), Mabashi (p = 35° 43’ N, 1 = 139° 40’ E) and
Nagoya (¢ = 35° 10/ N, 2 = 136° 58 E) by means of counter
telescopes. Several other observations for special purposes have
also been continued at these places by using either counter tele-
scopes or ion chambers.

Cosmic-Ray Storms. The morphology of cosmic-ray storms
derived by Y. Sekido and S. Yoshida indicates that the distri-
bution of cosmic-ray storms associating magnetic storms is com-
posed of Dst-variation (a world-wide decrease in intensity) and
Sp-variation (an increase in amplitude and an advancement in
phase of the anisotropy), their magnitude depending on latitude
and altitude. K. Nagashima showed theoretically that these phe-
nomena can be satisfactorily explained by assuming an increase
in electrostatic potential in the vicinity of the earth.

Other Works and Publications. The atmospheric effect on the
cosmic-ray, location of cosmic-ray sources on the celestial sphere
and other works were also made, their publications being given
in (K) of the attached list.

T'errestrial Electricity.

Observations. Routine observations of the potential gradient
of atmospheric electric field have been continued at Kakioka,
Memambetsu, Kanoya and Honjo, whereas a continuous observa-
tion of atmospherics has been made as a routine work at Toyo-
kawa. Routine observations of the earth-currents have been con-
tinued at four places, Kakioka, Memambetsu, Kanoya and Ha-
ranomachi.

Atmospheric Electricity. The distribution of daily variations in
the potential gradient over Japan Islands, disturbances in the
atmospheric electric field owing to the fog and voleanic smoke,

12



178 PART III. — NATIONAL REPORTS

and the correlation between daily variations in electric field, con-
ductivity and space charge in the atmosphere were chiefly
studied.

Atmospherics. Location of the sources of atmospherics asso-
ciated with typhoons and the studies of wave forms of atmos-
pherics have chiefly been made.

Earth-Currents. Regular daily variations and disturbances in
the earth-currents were studied in relation to both geomagnetic
variations and the electric properties of the uppermost part of
the earth.

Publications. Scientific articles concerning atmospheric elec-
tricity, atmospherics, and earth-currents are listed respectively in
(G), (H), and (I) in the attached list.

Solar and Terrestrial Relationship.

Observations. Observations of visual solar phenomena have
been continued at Tokyo Astronomical Observatory at Mitaka
(p = 35° 40/ N, 2 = 139° 30’ E), whereas the observation of
corona by means of a coronagraph has been conducted on Mt.
Norikura (¢ = 36° 07" N, 1 = 137° 33’ E).The solar radio emis-
sions from 60 MC/s to 3000 MC/s in frequency have been con-
tinuously observed at Mitaka, Toyokawa (p = 34° 50/ N, 1 =
137° 22/ E) and Osaka (¢ = 34° 42’ N, 1 = 135° 30’ E).

Solar Flare. It was concluded by Z. Suemoto from analyses of
spectroheliograms of solar flares that their temperature is less
than 30,000°K.

Solar Radio Emission. Locations of sources of radio emission
on the sun’s disk were carried out with the aid of interfero-
meters, the results showing especially the limb brightening of
the solar radio emission. Statistical characteristics of the di-
rectivity of lower frequency radio emission, relations between
noise storms and the central meridian passage of sunspots, and
the dependency of long-period variation of radio emission upon
the electron density of corona were obtained.

Publications. Other works are listed, together with the above
works, in (L) of the attached list.

LIST OF PUBLICATIONS
(Nov. 1950—Dec. 1953)

Abbreviations

BERI  Bulletin of the Earthquake Research Institute,

BGSI Bulletin of the Geographical Survey Institute.

BRIA  Bulletin of the Research Institute of Atmospherics, Nagoya Uni-
versity, (in Japanese)
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GN Geophysical Notes, Tokyo University.

HB Hydrographic Bulletin, (in Japanese)

JGG Journal of Geomagnetism and Geoelectricity.

JGR Journal of Geophysical Research. 1

JMS Journal of the Meteorological Society, Japan. (in Japanese)
JPE Journal of Physics of the Earth.

JSRI Journal of the Scientific Research Institute.
JSTU  Journal of the Faculty of Science, University of Tokyo.

Section II.

MENU Memoirs of the Faculty of Engineering, Nagoya University.
MMO Memoirs of the Kakioka Magnetic 0]‘)se1‘vatory. (in Japanese)
PASJ Publications of the Astronomical Society of Japan.

PJA

Proceedings of the Japan Academy.

PMG Papers in Meteorology and Geophysics. ;
PRIA Proceedings of the Research Institute of Atmospherics, Nagoya

University.

PTP Progress of Theoretical Physics.

RIRJ Report of Ionosphere Research in Japan.

RSEC Report of the Solar Eclipse Committee.

SRTU The Science Reports of the Tohoku University, Fifth Series.
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(A) Terrestrial Magnetism

Fukushima N. Progressive Change in the Current System of the Bay

Disturbance. GN, 3, No, 22 (1950).

—. Preliminary Report of the Magnetic Storm on Aug. 3, 1949. RIRJ,

4, 222 (1950).

—. Current System for S,-Field and the Bay Disturbance. JGG, 2,

103 (1950).

—. Some Characteristics of Magnetic Storms (I) (The Magnetic Storm

on Aug. 3, 1949), RIRJ, 5, 85 (1951).

—. Geomagnetic Variation during the Initial Phase of the Magnetic

Storm on Jan. 24, 1949, RIRJ, 5, 191 (1951).

—. Development and Decay Processes of the Bay Disturbances in Geo-

magnetic Field. JGG, 3, 59 (1951).

—. Constitution of Polar Magnetic Storm (II). RIRJ, 6, 185 (1952).

—. Geomagnetic Condition before the Occurrence of Bays. RIRJ, 6,

211 (1952).

—. Polar Magnetic Storms and Geomagnetic Bays, JSTU, 8, 293 (1953).

—, Oguti T. Polar Magnetic Storms and Geomagnetic Bays, Appen-

dix I. A Theory of S,-Field. RIRJ, 7, 137 (1953).

—, Ono H. World-Wide Character of the Progressive Change in the

Disturbance Forces of Geomagnetic Bays. JGG, 4, 57 (1952).
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Hasegawa M., Maeda H, A Suggestion for the Electric Conductivity of
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Terrestrial Magnetism (II). RIRJ, 5, 167 (1951).

Hirayama M. Classification of Magnetic Disturbance (1st Report).

MMQ, 6, 66 (1951).

—. External Field of Geomagnetism. MMO, 6, 67 (1951).

—. Some Kind of Magnetic Disturbances and Their Effects on Radio

Waves. RIRJ, 5, 109 (1951).

Hojo H., Yonezawa T. On a Change in Geomagnetic Declination

.réxlcéz_oBr;lpanying Intense Sporadic E Layer Ionization. RIRJ, 7, 61
53).

—, —. On a Change in Geomagnetic Declination Accompanying

I(rliégg.;e Sporadic E Layer Ionization (Supplement). RIRJ, 7, 159
2 .

Imamiti S. World-Wide Distribution of Geomagnetic K-index and

Conditions of Radio Communication, RIRJ, 4, 51 (1950).
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—. One of the Universal Variations of Geomagnetic Field (1st Report).

MMO, 6, 18 (1951).

I(slglléz;“a G. On the Initial Phase of Geomagnetic Storm. PMG, 1, 319
50).

—. On the Longitude Effect of a Corpuscular Stream from the Sun.

JGG, 2, 74 (1950).
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Kat(ong. )Further Notes on a New Theory of Magnetic Storm. RIRJ, 5,
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netograph. SRTU, 3, 40 (1951).
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(1951).

—, Ossaka J. Time-Variation of Earth’s Magnetic Field at the Time of

Bay-Disturbance. RIRJ, 6, 37 (1952).
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—, —. Investigation of the Sudden Commencement of the Magnetic

Storm by Induction Magnetograph. SRTU, 2, 51 (1950).

Koshikawa Y. Relation between the Mean Value Variations of Geo-

magnetic Field and Those of Tonospheric Data. RIRJ, 4, 119 (1950).

Nagata T. Development of a Magnetic Storm; The Southward Shifting

of the Auroral Zone. JGR, 55, 127 (1950).

—. The Solar Flare Type Variation in Geomagnetic Field and the

Integrated Electrical Conductivity of the Ionosphere (I). RIRJ, 4,

155 (1950).

—. The Solar Flare Type Variation in Geomagnetic Field and the

Integrated Electrical Conductivity of the Ionosphere (IV) The Con-

ductivity of the Ionosphere over Japan. RIRJ, 5, 123 (1951).

—. Z-Component of the Sudden Commencement of Magnetic Storms.

RIRJ, 5, 134 (1951).

—. Characteristics of the Solar Flare Effect (Sqa) on Geomagnetic

Field at Huancayo (Peru) and at Kakioka (Japan). JGR, 57, 1 (1952).

—. Distribution of SC* of Magnetic Storms. RIRJ, 6, 13 (1952).

—. Sudden Commencements Preceded by the Preliminary Reverse

Impulse in a Geomagnetic Field. Nature, 769, 446 (1952),

—-. On the Position of the Auroral Zone. RIRJ, 6, 159 (1952).

—, Fukushima N. Constitution of Polar Magnetic Storms. RIRIJ, 6,

85 (1952),

Hé_&?;]o H. Development of §,-Field with Storm-Time. JGG, 4, 108
52).

—, Suzuki T, The Solar Flare Type Variation in Geomagnetic Field

and the Integrated Electrical Conductivity of the Tonosphere (II)

Effect of I*-Layer. RIRJ, 4, 201 (1950).

—, Tazima M. The Solar Flare Type Variation in Geomagnetic Field

and the Integrated Electrical Conductivity of the Tonosphere (III)

The Effects of the Conductive Earth. RIRJ, 5, 113 (1951).

Ota M, Geomagnetic Activity Characterized by K-indices. JGG, 2,

86 (1950).

—. The Recurrence-Tendency of Magnetic Storms. RIRJ, 6, 212 (1952),

Yokouchi Y. Solar-Flare Effect Type Variation in Geomagnetic Field

at Kakioka, 1924—1951. MMO, 6, 191 (1953).
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. —. Principal Magnetic Disturbances at Kakioka, 1924—1951. MMO, 6,

204 (1953).
Yokoyama I., Rikitake T. The Effect of a Solar Eclipse on the Earth’s
Magnetic Field. RIRJ, 5, 100 (1951).

. Yoshimatsu T. Diurnal and Seasonal Frequencies of Occurrence of

“Sudden-Commencements”, SC in Geomagnetism. JGG, 2, 54 (1950).

—. A Classification of the Types of SC of Magnetic Storms. RIRJ, 4,

220 (1950).

}’umura) T. On the “Three-Hour-Range Indices” K at Kakioka. MMO, 6,
(1951).

(B) Geomagnetic Observation af the Solar Eclipse

Hirayama M., Araki T. Magnetic Field in the Eclipse in Reibun Island
on May 9, 1948. RIRJ, 5, 106 (1951).

Kato Y. Report of the Geophysical Party of the Solar Eclipse Expedi-
tion of Tohoku University on Observation of Terrestrial Magnetic
Field at Nemuro, Onagawa and Katsuura. SRTU, 3, 57 (1951).

Nagata T., Fukushima N., Yokoyama I. Results of Observations of
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Eclipse, Sept. 12th, 1950. MMO, 6, 168 (1953).

(C) Instruments

Kato Y., Tanaka T. On a New Astatic Magnetometer Used for Measure-
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Kuboki T. The KC Type Magnetometer for Direct-Vision (Visually
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—. On the Temperature Compensation of a Magnetic Variometer by

Means of Magnetic Shunt Alloy (Abstract). MMO, 6, 64 (1951).

—. The KC Type Magnetometer for Direct-Vision, JGG, 2, 83 (1950).

Rikitake T. A Miniature Earth-Inductor. BERI, 29, 147 (1951).

Tsubokawa I. Theory of Electromagnetic Magnetometer using a
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NEW ZEALAND

Christchurch Geophysical Observatory
Report for 1951—54

by J. W. Beagley

Instrumental recording and data distribution.

Ionosphere.

Routine ionospheric recording has been maintained at Christ-
church, Rarotonga and Campbell Island. Owing to increasing
noise level at the Lincoln site the station was closed and Godley
Head became the main recording station for Christchurch on
10t December, 1953.

Modifications have been made to improve the efficiency of all
recording instruments and multi-wire delta type aerials built
at Christchurch and Campbell Island. The good vertical direc-
tivity of the new aerial system at Christchurch has resulted in the
continuous recording of D-region echoes.

Two minute frames were obtained from the Lincoln ionosonde
during the solar eclipse of 7t* March, 1951.

Summarized information from all stations has been forwarded
monthly to the Radio Research Board, Sydney; the Central Radio
Propagation Laboratory, Washington; Radio Research Station,
Slough, England; Telecommunications Research Laboratory, Jo-
hannesburg, South Africa; Ionosphere Station, Graz, Austria,
full data being distributed at a later date. I-Indices, times of
ionospheric storm occurrence and storm intensities at Christ-
church as well as median values at Campbell Island, Rarotonga
and Christchurch have been published monthly in the Radio
Research Office Bulletin of the Dominion Physical Laboratory,
N. Z. Department of Scientific and Industrial Research.

Geomagnetism.

During the years covered by this report a further reorganisa-
tion of observatory activities in Christchurch was carried out.
The Magnetic Survey Branch has now become responsible for
all routine magnetic work at Christchurch and Apia, leaving Geo-
physical Observatory staff free to concentrate on ionospheric and
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cosmic radiation research. Before transfer of responsibility for
magnetic work, publication of Amberley data to the end of 1950
and Apia data to the end of 1951 was completed. A list of Am-
berley mean values of magnetic elements, D, H, I, X, Y, Z, T 1902
—1950 was included in the Amberley 1950 publication, and a
similar list is being prepared for Apia when results of all inter-
comparisons are to hand enabling appropriate corrections to
International Magnetic Standard to be applied.

Cosmic Radiation.

The C. I. W. Compton Bennett Ionization Chamber has ope-
rated continuously and results have been sent out regularly to the
Carnegie Institution of Washington and other interested organi-
sations.

The Blackett M.U.2. Intensity Recorder was maintained in
operation and although equipment faults caused much loss of
record it was possible to gain sufficient data to complete the
investigation of diurnal variation in the North-South direction.
The circuitry was then redesigned to overcome the various diffi-
culties so that operation would be more efficient and trouble free.

A vertical intensity recorder was built using spare M.U.2.
frays and is now in operation at Apia Observatory.

Examination of nuclear research plates exposed at different
altitudes in New Zealand was discontinued on account of staff
shortage in 1952. For this reason also work on the wide-angle
recorder for measuring cosmic ray showers was discontinued.

Research investigations.

Changes in intensity of ionization during the solar eclipse of
March 7t 1951, were investigated. Ionization in the E layer de-
creased 52 % during the optical eclipse, the minimum being
reached 12 minutes after the maximum of the optical eclipse.
There was some evidence for a decrease in F2 ionization also,
but an ionospheric storm in progress at the time made confirma-
tion of this difficullt.

Further investigations into magnetic ionospheric storm rela-
tionships were carried out. Diurnal and seasonal variations of
sudden commencement occurrence at Amberley 1939—1949 in-
clusive, were examined as well as their frequency variations
with sunspot cycle. It was found that Amberley data do not
support Parkinson and Ferraro’s suggestion that frequency oc-
currence of their type II sudden commencement may be a func-
tion of geomagnetic longitude. A detailed analysis of geomag-
netic crochets occurring at Amberley and Apia 1947—51 simul-
taneous with solar flares and Dellinger fadeouts was made and
the relation to following magnetic and ionospheric disturbances
discussed. The relationship between magnetic storm commence-
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ment times and ionospheric storm ion density decrease onset in
the F2 layer was examined using Amberley K-Indices and
Lincoln I-Indices. Decreases in ion density of the F2 layer
followed closely the commencement of severe magnetic storms
and high correlation of indices occurred at these times. With less
intense storms the decrease in ion density of the F2 layer lagged
behind the magnetic storm commencement, the lag varying from
a few hours to a day and more.

Analyses of the lunar variations in D, H and Z at Amberley
for the years 1931—35 were made. The lunar semi-diurnal varia-
tions in D and H were found to agree with those expected from
Chapman’s analyses of northern hemisphere stations but the
large amplitude of the Z semidiurnal lunar wave was found to
be anomalous and the luni-solar variation almost non-existent
in this element. The dependence of (foE2—foE1) at noon for
the years 1947—53 on lunar age is undergoing preliminary ex-
amination.

An investigation of recombination and attachment processes
in the F2 layer over Lincoln at night-time was undertaken. Inten-
sive work has also been done in connection with the determina-
tion of the electron distribution with height in the ionosphere.
This project developed from suggestions made by Mr J. A.
Rateliffe during his visit to the Observatory in 1952.

Analysis of data previously taken by the M.U.2. recorder has
shown a N—S asymmetry greater than that found in other parts
of the world.

Reference: V. C. A. Ferraro and W. C. Parkinson, 1950: Nature
165, 243.
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NORWAY

Report on auroral work by Professor Carl Stérmer
and his helpers during 1951, 1952 and 1953 -

by Carl Stérmer

A. During the 3 years 1951, 1952 and 1953 the following
photographic auroral stations were in action:

Oslo (triple station),
Lillehammer,
Askim,
Holmestrand,
Kongsherg,

Drebak.

These stations were in action 27 nights. The results are seen
in the following table, where the headings have the following
meaning:

P means the number of successful photographs.

S .. the number of sets among these, taken
simultaneously from 2, 3, 4, or 5 stations.

Sm .. the number of pairs measured out.

N ,» the number of resulting aurora heights.

St ., the number of aurora stations in action.
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P S Sm N St
1951
March 8—9 38 2
» 13—14 163 41 26 178 5
April  24—25 46 15 5 30 4
» 25—26 22 9 3 12 3
May 9—10 26 6 4 18 3
Sept.  19—20 26 1
Oct. 7—8 142 48 27 126 3
» 17—18 146 36 18 108 6
Nov. 28—29 73 12 5} 22 4
1952
Febr. 16—17 54 7 3
March 15—16 47 2
» 16—17 1 4
» 30—31 106 1
April 2—3 137 21 5 42 5
May 3—4 87 25 6 25 3
Aug. 2930 177 52 25 142 4
Sept. 28—29 75 15 2 8 2
Oct. 11—12 10 1
1953
March 8—9 276 69 33 136 6
» 9—10 35 1
» 14—15 2 ih
» 19—20 72 1
Sept.  4—5H 110 2
» 15—16 75 1
» 16—17 22 1
Oct. 18—19 31 2
Nov. 12—13 125 11 3 b5} 4
Total 2104 367 162 852

By the work during these three years the number of successful
aurora photographs taken in Southern Norway from my aurora
stations amounts to approximately 40800, among these there are
9100 sets, of which 3200 pairs have been measured out giving
height and geographical position of 18800 points selected on the
aurora,

The work is still going on by subventions from the government
and from scientific funds in Norway.

B. Visual observations of aurora have been continued parallel
with the photographic work by my helpers and myself. Reports
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from each year can be found in Annuaire astronomique et mé-
téorologique Camille Flammarion, publié par I’'Observatoire de
Juvisy, for the last years.

C. As to the theoretical work, only one paper has been
published namely: Results of the observations and photographic
measurements on aurora in Southern Norway and from ships
in the Atlantic during the polar year 1932—33, in Geof. Publ.
Vol. XVIII, No. 7, 117 p. with 21 figures and 3 plates.

Most of the time has, however, been spent writing a book The
Polar Aurora for the Clarendon Press, Oxford. The manuscript
is now in the hands of the printer.

PAKISTAN

National Report for Pakistan
Magnetic Observatory Work in Pakistan
by S. N. Naqui
Director Meteorological Service, Karachi

At the request of the Government of Pakistan a group of Geo-
physicists led by Dr. G. Nergaard was sent by UNESCO early in
1951 to assist in the development of geophysical work initiated
by the Meteorological Service and the Survey of Pakistan. K .A.
Wienert arrived in Karachi on 29 April, 1951, to take up the
position in geomagnetism.

After inspection of various sites it was finally decided that
Quetta would be the most suitable. A magnetic observatory at this
place would be able to provide variations for the largest part
of West Pakistan. Moreover Quetta is not likely to grow within
the near future and thus to render the observatory useless.

A vertical force survey of the site proper and the area around
Quetta revealed that there exist no local anomalies within a
distance of ten miles., The ultrabasic intrusions which start
approximately ten miles north of Quetta are of a very local
character and do not influence the magnetic field at Quetta.

In November, 1952, a Ruska magnetograph was installed in a
building in Quetta. Although the building was not non-magnetic
and the site was disturbed by traffic on a nearby road valuable
conclusions could be drawn from the obtained records as to the
choice of variometer sensitivities for the final installation in the
permanent buildings. Moreover personnel could be trained in
sefting up and maintaining variometers.

The temporary observatory was operated until the end of

13
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August 1953. No absolute observations were made due to the
lack of instruments.

On 4 September, 1953, the Ruska magnetograph was shifted
from the temporary observatory to the permanent building.

In the new variometer house provisions were made for in-
stalling the declination variometer at a distance of 3.5 meters
from the recorder instead of 1.7 meters specified by the makers.
This measure not only doubles the sensitivity of the declination
variometer but also takes it off the disturbed area between the
two force variometers. In the new position it is approximately
120 em. away from the vertical force variometer.

The range of the declination variometer is much decreased
since the two spare magnet mirrors are eliminated. In this
arrangement the variometer can only record variations of ap-
proximately 50’ (475 gammas) to each side. Although at Quetta
average magnetic storms have scarcely any influence on decli-
nation it is quite possible that during violent magnetic storms
the trace can be lost. In such a case the Danish magnetograph
with quick running recorder will give full coverage.

The two force variometers are temperature compensated by
magnets, in order to prevent a seasonal shift of the base values.
The diurnal temperature variations in the variometer houses
are negligibly small.

A Danish magnetograph with a recording speed of 15 mm/h
was installed for training purposes in a second variometer house
at the end of November, 1953. This magnetograph was dis-
mantled in February, 1954, and will be be sent to Chittagong
(East Pakistan) where a second magnetic observatory is under
construction.

The results of the Ruska magnetograph and of the Danish
magnetograph were carefully compared over a period of two
months. Both variometer sets were in good agreement.

The time marks are given by a Danish clock. The five minute
time marks are a great help in the timing of magnetic pheno-
mena like s.s.c., p.s.c., and s.i., and make extra time marks for
absolute measurements quite unnecessary. However, the contacts
of the clock which are meant to switch a current of 0.2 amperes
at the utmost did not stand up to the heavy current requirements
of two magnetographs. As it was not desirable to complicate the
circuit with a relay the contact arrangement was slightly altered.

From 1%t October, 1953 onward good records were obtained
until the end of February, 1954, when high humidity in the
variometer rooms due to seepage of water through the floors
and the walls caused by exceptionally heavy rainfalls interrupted
the work. Repairs were started immediately and the Ruska
magnetograph was reinstalled on 15 April, 1954. During recent
rainfalls the variometer rooms remained dry.

On 26* April, 1954, the installation of the Danish magneto-
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graph with quick running recorder which will mainly serve for
timing s.s.c., p.s.c., s.i., and for studying pulsations was com-
pleted. Since these phenomena show up mainly in horizontal
force the horizontal force variometer was set to a scale value
of 2 gammas/mm.

The two variometer sets have the following ranges:

Ruska Danish
D 500 to+ 50 —200’ to + 200/
(—475 to + 475 gammas) (—1900 to + 1900 gammas)
H —1000 to + 800 gammas —350 to + 350 gammas
Z —1000 to + 1400 gammas —500 to + 500 gammas

These ranges will be sufficient to record even violent storms
without loss of trace except for the horizontal force. However,
it will be easy to decrease the sensitivity of the Ruska horizontal
force variometer with the increasing sun spot activity.

The base values of the variometers were controlled by means
of 3 QHMs, 2 BMZs and an earth inductor. QHM and BMZ
observations were made 2 to 3 times a week while dip was
observed 3 times a month.

The BMZs are equipped with the adjustable type of compensa-
tion bar. The distance setting of the compensation bars repeats
extremely well.

The values of the vertical force derived from horizontal force
and dip measurements differ from those obtained from BMZ
observations by only 3 gammas. This indicates that the con-
stants of the QHMs and BMZs are in good agreement.

The stability of the declination and vertical force base values
was excellent. The horizontal force variometer showed a fairly
quick decrease of the base value for the first two months but
kept almost constant for the rest of the time.

It is felt that some more equipment is needed for the absolute
measurement of the declination, since the results obtained from
QHM observations are not completely reliable. Therefore the
purchase of a theodolite base and accessories for measuring de-
clination by means of fibre suspended magnets has been taken
into consideration.

A G.S.I. Precise Magnetometer as described by Tsubokawa is
to arrive in the near future.

An ionospheric recorder has just arrived. This equipment will
be installed at Quetta in the course of this summer.

Adequate staff for the observatory has been trained. For the
time being 2 observers and 1 computor are able to cope with
the current work. No uncalculated material is allowed to accrue.

Preliminary monthly means, character figures, s.s.c., p.s.c., and
s.i., are published every 3 months. The scaling of K-indices is
under preparation.

13*
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During 1951 and 1952 some prospecting surveys were made by
means of vertical force field balances. About 2000 stations were
observed in various parts of Pakistan. Good results were ob-
tained on hematite and magnetite. The results obtained on depo-
sits of chromite and manganese were unsatisfactory owing to
the close association of ultra basic rocks.

The Magnetic Survey of Pakistan
by K. A. Wienert

1. At the request of the Government of Pakistan a group of
Geophysicists led by Dr. G. Nergaard was sent by UNESCO early
in 1951 to assist in the development of geophysical work initiated
by the Meteorological Service and the Survey of Pakistan. K. A.
Wienert arrived in Karachi on 29t April, 1951, to take up the
position in geomagnetism.

2. The first magnetic survey in the area of Pakistan was done
between 1901 and 1920 by the Survey of India. (Records of the
Survey of India, Vol. XIX, The Magnetic Survey of India 1901
—20). When the Survey of Pakistan resumed magnetic work in
1952, it was decided that Pakistan should be resurveyed because
it is no longer possible to derive reasonably accurate values for
the magnetic elements from the old data.

3. In order to make the survey suitable for all practical and
scientific purposes it was determined that the distance between
the absolute stations should be of the order of 15 to 20 miles.

4. Asmany of the old stations as possible should be reoccupied
in order to get a good picture of the regional distribution of the
secular variations. Between the absolute stations the vertical
force should be observed by means of a field balance every two
miles so as to enable the observer to judge immediately the
degree of disturbance of an absolute station, and thus to avoid
local anomalies and especially spot anomalies.

5. In 1953 seven of the nine old repeat stations, which during
the first survey had been marked by pillars, were reconnoitred.
It was found that out of the seven repeat stations only two are
undisturbed and fit for reoccupation. Of the other five stations
three are disturbed by nearby buildings. At one station the stone
has disappeared (silted up by river floods), and in one case the
original pillar was extended by brickwork for the purposes of
a local survey.

6. The rest of the stations are not marked. The Survey of India
will supply the sketches and descriptions of these stations.

7. In order to make the survey economic it was decided to
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use QHMs and BMZs to begin with. In autumn, 1954, a Japanese
G.S.1. precise magnetometer will be available.

8. Azimuths are derived from sun observations. For these
observations a Wild T2 theodolite is used together with a chrono-
meter. The chronometer is controlled at every station with wire-
less time signals.

9. Field work commenced in November, 1953. However, the
survey did not make good headway partly due to the lack of
suitable transport and partly due to the difficult conditions at
the observatory. Moreover the field party had often to return to
the observatory because it shared the instruments with the obser-
vatory team.

10. Thus far complete observations have been made at 23
stations. The vertical force was observed at 150 stations.

11. Of the twenty-three stations three are old repeat stations.
(in capitals in the table below). Four more stations are within
100 to 300 feet of other old stations. The table below gives the
preliminary results of the stations together with the values for
the epochs 1909 and 1920.

12. The results of these stations give a fairly good idea of the
behaviour of the secular variations in the southern part of West
Pakistan.

13. The repeat observations at the observatory indicate that no
change in instrument constants took place. The relation between
the constants of the QHMs and the BMZs could be controlled by
dip observations. So far the agreement has been good.

14. The differences between the two QHMs and the two BMZs
were used to judge the accuracy of the observations.

15. The standard deviations were:
D: 0.5
H: 4 gammas.
Z: 4 gammas.

16. The comparatively large standard deviations in H and Z
arise from the difficult temperature conditions.

17. It is planned to observe about 1000 stations. With the
present equipment it is possible to observe two stations per day.
Under the assumption that a field season contains about 130
working days, the work can be completed in four years.

18. Attention will have to be paid to the replacement of the
old repeat stations which are all in cities. In future for each
repeat station two different sites will be selected at which obser-
vations will be made every five years. It is planned to increase
the number of the repeat stations from nine to twenty.
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PERU
National Report to the IATME Meeting at Rome
by A. A. Giesecke

Geophysical work in Peru since the Brussels meeting con-
tinued to be the responsibility mainly of the Huancayo Geo-
physical Institute. Official support continued at a high level and
the contract with the National Bureau of Standards of Washing-
ton, D.C. was maintained. Additional economic and material aid
was received from the Carnegie Institution of Washington.

Special magnetic observations of daily variation were made for
Committee No. 11 of the IATME — “To promote observations of
daily magnetic variations in low latitudes” — finishing the work
previously begun in 1949, with the occupation of six stations
between Atico, Peru, (Lat. 16.2°S) and Victoria, Chile, (Lat.
21.8°S). Results of these observations of H made it possible to
complete the curve of comparative ranges in H based on 19
stations along a chain about 2800 kms. long.

Intercomparisons were made with JATME’s QHM’s Nos. 17
and 18 and with the IAGS Ruska 3054C. magnetometer and earth
inductor. This was done between November 1952 and the end
of 1953; it being possible to finally adopt IMS corrections for the
Huancayo No. 10 magnetometer.

Throughout most of 1953 a magnetic survey was conducted
with the occupation of 57 stations. Of these 20 were reoccupations
for secular variation, 23 were new first priority stations and 14
were stations established solely for D. This work was made
possible with the loan of the field instruments and a grant to
cover all transportation costs donated by the Inter American
Geodetic Survey (IAGS). Many of the new stations were estab-
lished in the most remote parts of Peru’s Amazon jungle area.
Values of D were also obtained at provisional stations in the
southern jungle area with a Wild T-O instrument. The data
obtained will be published in charts for the epoch 1955.0.

A new Field Intensity laboratory was inaugurated in July,
1952; it was built exactly similar to that operated at Ft. Belvoir,
USA, by the CRPL; it has been designed to measure absolute
values of field intensity.

A special experiment to determine possibility of propagation
of radio waves in the 50 Mec. band, between Huancayo and Wash-
ington, D.C., during magnetic storms was initiated with the
Department of Terrestrial Magnetism but with little success.

On August 20, 1952, a total annular type solar eclipse was
observed at Huancayo and special observations were made with
continuous 16-mm movies taken with the ionosonde.

With the gift of a C-3 ionosonde by CRPL, and funds provided
by the Department of Terrestrial Magnetism to cover transporta-
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tion and certain installation costs, it was possible for the Institute
to establish a new ionospheric laboratory in Talara, (Lat. 4°
37.8’ S and Long. 81° 30.77 W) in a building donated by the Inter-
national Petroleum Co. This new lahoratory will facilitate pre-
dictions of optimum usable frequencies and will also be im-
portant to determine latitude variation in ionospheric parame-
lers in the magnetic equatorial region.

In cooperation with the University of Chicago’s Institute for
Nuclear Studies a cosmic-ray laboratory was built in December,
1951, to measure changes in the primary spectrum of cosmic
rays as a function of time using the nucleonic component
generated in the atmosphere, This laboratory has functioned
continuously since and will be expanded in accordance with
already approved plans.

In 1952 another special cosmic-ray program was initiated and
carried out in cooperation with the University of Amsterdam,
Holland. Two Dutch technicians remained at Huancayo during
most of a year to supervise the various experiments which were
aimed at finding experimental evidence of the heavy mesons to
improve the statistics on their characteristics, to obtain evidence
of the pi-meson generating power of pi-mesons themselves in
nuclear encounters, to establish a simultaneous relationship be-
tween cosmic ray intensity in Huancayo and Amsterdam with
solar flares, and to make an investigation on the intensity, and
contents, of extensive air showers.

Interest in meteorological work was increased at Huancayo
with the transfer of the ohservatory belonging to the Ministry of
Aeronautics. Pilot balloon observations were begun. A detailed
climatological study of the Mantaro River Valley is contemplated
with the installation of seven observatories in an area about 150
square kilometers. Radiosonde observations are also contem-
plated in cooperation with the Air Ministry. Reduction of thirty
odd years of data was begun for publication purposes.

A new seismological station has been built in Iquitos (3° 46.8’S.
Lat. and 73° 125 W. Long.); installation of the equipment is
now in progress. Transfer was made to the Huancayo Institute
of all the seismological work formerly done in Lima by the
Geological Institute of Peru; this includes a teleseismic siation
and an accelerograph laboratory. This has meant the establish-
ment of a permanent office in Lima.

San Marcos University of Lima was unable, due to economic
reasons, to accept the gift of a coronograph from the University
of Kyoto, Japan. Steps have been taken to negotiate such a
transfer directly to the Institute at Huancayo.

Publications of the Institute have been kept current with the
exception of the magnetic data. This latter is scheduled for
publication by the end of this year.

The Institute sponsored an exchange policy between members
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of its technical staff and those of similar organizations abroad;
the purpose was to provide the former with an opportunity for
academic study and the latter with facilities to do special experi-
mental work at the magnetic equator. This program has not yet
materialized due to various difficulties, one of the main ones
heing the dearth of available technical personnel abroad.

The Institute has also proposed recently that a large inter-
national research center be created in Huancayo, similar in
organization to Associated Universities, Inc., which functions in
the United States. This proposal has met with uniform approval
abroad and at present it is under consideration by the National
Research Council in Washington, D.C. Peru would contribute
materially to this project.

The above proposal is of special interest in connection with
the forthcoming International Geophysical Year, since much
very important work can be done at Huancayo and in Peru in
general.

PHILIPPINES
Philippine National Report on Terrestrial Magnetism

by Andres O. Hizon, Director
Bureau of Coast and Geodetic Survey

Brief History.

Prior to the outbreak of World War II, the Manila Observatory
under the direction of the Jesuit Fathers established a magnetic
observatory in the Philippines, which was first located in Manila
but later transferred to Antipolo, Rizal.

During the period from 1901 to 1941 the United States Coast
and Geodetic Survey, Manila Field Station, made numerous
observations of magnetic declination in the different islands,
usually in conjunction with its hydrographic and topographic
survey operations. In 1912—13 and again in 192425, many
observations were made on the three magnetic elements: hori-
zontal intensity, declination and dip, in the different islands. The
results of these observations together with some field observa-
tions of 