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OBITUARY

Ernest Herbays

As already announced in the Informalion Bulldin No. 164 
Ingénieur Ernest Herbays, died in Brussels on 26th October 
1967 alter a short illness. This sad event terminated an association 
with URSI, which had lasted lor some forty years. It was at the 
fourth General Assembly in Brussels in 1998 that I first met 
Captain Herbays — as he then was — as a member of the Belgian 
delegation, and as an assistant to Dr. R. B. Goldschmidt, wliO' 
was the Secretary-General of the Union, Captain Herbays had
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served in the Belgian army during the First World War and later 
he became a professional engineer and was associated as an ins- 
tructor and consultant with the technical high-school in Brussels.

Ernest Henri Herbays was born at Ixelles, Belgium, on 15 June 
1893. His general education was followed by entry in 1913 to the 
Ecole d’Application, a Belgian military high school, leading to 
service in the Belgian army during the First world war. After being 
wounded, he spent some time in hospital and convalescence in 
England. At the end of the war and on completing the course at 
the above military high school, Captain Herbays proceeded to the 
Ecole Supérieure d’Electricité de Paris, where he graduated in 1925. 
On return to Belgium he joined the signals branch of the army, 
from which he retired in 1945 with the rank of major; and he 
was later promoted to honorary lieutenant-colonel (engineers). 
In recognition of this service, Colonel Herbays was decorated in 
Belgium as an Officer of the Order of Leopold, and as a Commander 
of the Order of the Crown.

To return to his career with URSI, at the time of the General 
Assemblies in Gopenhagen (1931) and London (1934), the secre- 
tariat of URSI comprised Dr. Goldschmidt, assisted later by 
Herbays and by Captain Dorsirnont, another olFicer in the Belgian 
army. Following the suspension of URSI activities during the 
second World War, the now Major, Engineer E. Herbays was 
elected Secretary of URSI at the closing session of the General 
Assembly in Paris on 4th October 1946. From this time until 
his death, the wholc of the aclministration of the affairs of URSI 
from the office in Brussels were êonducted in a very efficiënt 
marnier by its Secretary-General who became so well known 
throughout the world as Colonel — or Ingenieur — E. Herbays. 
During this period the number of national scientiFic bodies adhf» 
ring to URSI grew from 16 in 1948 to 37 in 1966,

The meeting in Paris was the Vllth General Assembly; and from 
this time, Colonel Herbays was responsible for the aclministration 
of URSI, and particularly of its meeting and publications, up to 
and including the XVth General Assembly held in Munich in 
September 1966. During this period the successive Presidents of 
URSI were variously domiciled in England, France, Texas, Japan 
and Galifornia; but in spite of the resulting comparative rarity 
of personal contact, both the steering of policy and the everyday 
aclministration of the Union was managed efficiently from the
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aecretariat in Brussels, with the aicl of a single full-timé assistant.
From this small office, the organisation and attendance at 

successive General Assemblies in Stockholm, Zurich, Sydney, 
The Hague, Boulder, Bondon, Tokyo and Munich, was gonducted 
hy Golonel Herbays with conspicuous success.

Although naturally the main contributions at these meetings 
came from committeef of the adhering national bodies and the 
scientifif members representing them, the work of co-ordinating 
these and supervising their progress through to publication was 
carried out promptly and efficiently by Golonel Herbays himself. 
Under his guidance, the international scientific radio literature 
over the past quarter of a century has been organised, prepared 
and carried to the state of publication : although naturally with 
the increase in scope and specialisation of the subject, it had 
become necessary for individual scientific editors to deal with 
the detailed reports and papers coming befora the separate 
Commissions.

Now URSI is one of the adhering Unions of the International 
Gouncil of Scientific llnions (IGSU) which is effective in pro
moting close liaison with other unions concerned with astronomy, 
geophysics and, more rgently, space Science. Golonel Herbays 
served as a member of the bureau of IGSU from 1949 to 1955, and 
was its treasurer during the period 1955-1961. He was also vice- 
President of the Federation of Permanent Services for astronomy 
and geophysics (FAGS); and was the active Gonvenor of the 
special committee for the International Geophysical Year 
(GSAGI) during its early years :(1952-53).

The success of URSI, as one of the oldest of the international 
scientific unions, is in no small measure due to the initiative, 
enterprise and energy shown by its Secretary General during the 
past forty years. An excellent reyiew of the work of the Union, 
including its past objectivcs and future trends, was contributed 
by Golonel Herbays under the titlg «What is URSI ? » in the 
memorial volume to Robert Goldschmidt published in 1962.

In this essay, Golonel Herbays, after outlining the objectives 
and activities of URSI, foreshadowed the increasing need for the 
holding of specialist symposia between the General Assemblies, 
which for some time now have been held at three-year intervals. 
The reports of these symposia have been published in the form of 
the URSI monographs, in the production of which the late Secre-
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tary General played an important part. The last paragraph of 
hls essay reads as follows :

«This short discussion shows that the future of the Union 
is assured and that the founders have laid a solid ground- 
work. A half century has passed since a score of men sensed 
a necessity and a future for an organisation such as URSI; 
now hundreds of research scientists are taking part in its 
worldwide activities ».

In the following year (1963), URSI celebrated the Golden 
Jubilee of its formation; and in the volume commemorating this 
achievement, Golonel Herbays described the activities of the 
so-called «permanent services» of URSI, starting with the 
central and regional Ursigramme services, and leading up to those 
concerned with the International Geophysical Year (IGY) and 
the more recent International Years of the Quiet Sun (IQSY). 
While, naturally, these activities required the attention of spe
cialist coramittees and associated expert secretariat, it remained 
for Golonel Herbays as the permanent officer of the parent orga
nisation, to contribute the benefit of his many years experience 
in promoting eiïective international collaboration in this parti- 
cular field of scientific radio.

As already mentioned, URSI is one of the adhering Unions of 
the International Gouncil of Scientific Unions which is efïective 
in promoting close liaison with the 16 or more other international 
scientific unions, and their associated activities in all parts of the 
world. The high prestige of URSI in the field of international 
Science is in no small measure due to the initiative, energy and 
whole-hearted devotion of its former Secretary General. His 
passing is mourned by radio scientists throughout the world, 
and especially by those officers — past and present — who have 
had the privilege of working with him on the many scientific 
and other problems with which a successful international scientific 
body has to cope.

December 1967.
R. L. Smith-Rose.
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COMITÉS NATIONAUX

Composition des Commissions

L’attention des Comités nationaux; est attirée sur les listes, 
ci-dessous publices, des Membres officiels des Commissions. Ils 
sont instamment priés de faire parvenir au Secrétariat général 
de 1’URSI, toutes corrections ou additions au plus tard pour le 
15 mars 1968.

Membership of Commissions

National Committees are kindly requested to verify the names 
and addresses of the official members of Commissions published 
below. All corrections or additions should be sent to the Secre- 
tariat of URSI so as to arrivé not later than 15 March, 1968.

COMMISSION I ON RADIO STANDARDS 
AND MEASUREMENTS

Chairman : Dr. L. Essen, National Physical Laboratory, Tedding- 
ton, Middlesex, United Kingdom.

Vice-Chairman : Dr. M. E. Zhabotinskii, Institute of Radio- 
electronics, Academy of Sciences, Prospekt Marksa 18, 
Moskva K-9, USSR.

Secretaries : Mr. J. Mc. A. Steele, National Physical Laboratory, 
Teddington, Middlesex, United Kingdom.
Prof. R. Wertheimer, Laboratoire de Spectroscopie Hertzien- 
ne, Département de Physique de la Faculté des Sciences, 
Boï'te postale 36, 59 Lille Distribution.

Scieniific Ediior : Mr. R. W. Beatty, Environmental Science 
Services Administration, Boulder, Golorado 80302, USA.
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Members :

Argentina : c/o ïng, V. H. Padula-Pintos, GORGA, av. Liber- 
tador, 327, Yicente Loiaez (B. A.).

Auslralia : Mr. J. F. Lehany, Ghief, GSIRO Division of Applied 
Physics, University Grounds, Sydney, N. S. W.

Auslria : Dipl. Ing. W. Stiefler, Bundesamt für Eich- und 
Vermessungswesen, Arltgasse 35, Wien XYI.

Belgium : M. P. Hontoy, Laboratoire de Radioélectricité, üni- 
versité Libre de Bruxelles, 50 avenue F. Roosevelt, Bruxelles 5

Brazil : c/o Dr, Fernando de Mendonqa, Scientific Director, SNAE, 
Sao José dos Gampos (S. P.).

Canada : Mr. G. F. Pattenson, Radio and Electrical Engineering 
Division, National Research Gouncil, Sussex Street, Ottawa.

Czechoslovakia : Ing. J. Tolman, Institute of Radio Engineering 
and Electronics, Czechoslovak Academy of Sciences, Lumum- 
bova 1, Praha 8.

Denmark : Prof. G. Bruun, Laboratory of Electronics, Technical 
University of Denmark, Lyngby.

Finland : Prof. L. Simons, Universitetes Fysikaliska Institut, 
Siltavuorenpenger 20, Helsinki,

Fvance : Prof. R. Wertheimer, Laboratoire de Spectroscopie 
Hertzienne, Département de Physique de la Faculté des 
Sciences, Bolte postale 36, 59 Lille Distribution.

Germany : Prof. U. Adelsberger, Physikalisch-Technische 
Bundesanstalt, Bundesallee 100, 33 Braunschweig.

Ghana : c/o Mr. M. N. B. Ayiku, Secretary, URSI (Ghana) National 
Gommittee, c/o Institute of Standards and Industrial 
Research, Ghana Academy of Sciences, P. O. Box M. 32, 
Accra.

Greece :
Hungavy : c/o Hungarian National Gommittee of URSI, Hun- 

garian Academy of Sciences, Department of Technical 
Sciences, Budapest V, Nador u. 7.

India : Dr. K. H. Mathur, Division of Weights and Measures, 
Deputy Director, National Physical Laboratory, Hillside 
Road, New Delhi 2.

Israël : Mr. J. Ziv (Zussman), Department of Radio and Com
munications, Israël Post Office, Jerusalem.
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Haly : Prof. G. Egidi, Istituto Elettrotecnico Nazionale «G. 
Ferraris », Corso Massimo d’Azeglio 42, Torino.

Japan : Prof. S. Okamura, Tokyo University, Faculty of Engineer
ing, Bunkyo-ku, Tokyo.

Kenya : c/o Dr. N. C. Otieno, President, East African Academy, 
Kenya Branch, c/o Royal College, Box 30197, Nairobi.

Mexico : Ing. Melesio Fernandez Qumoz, Comision Nacional del 
Espacio Exterior, SCT, Dr. Vertiz 800, 4to Piso, Mexico 12, 
D. F.

Morocco : M. M. Arzelies, Professeur a la Faculté des Sciences, 
avenue Biarnay, Rabat.

Netherlands : Ir. L, M. R. Vos de Wael, Laan van Oostenburg 49, 
Voorburg.

New Zealand : Mr. H. H. Ward, Director, Physics and Engineer
ing Lab., Private Bag, Lower Hutt.

Nigeria : c/o Mr. O. Awe, Department of Physics, University of 
Lagos, Lagos.

Nonvay : Ing, H. Dahl, Ghristian Michelsen Institutt, Depart
ment of Applied Physics, Bigardgatan 114, Bergen.

Peru : c/o Ing. A. A. Giesecke, Jr., Instituto Geofisico de Huan- 
cayo, Ministerie de Fomento, Apartado 3747, Lima.

Poland : Prof. Dr. S. Ryzko, Professeur a l’Université technique, 
PI. Jednosci Robotniczej 1, Warszawa.

Portugal : c/o Mr. José B. Blang de Portugal, President, Servigo 
Meteorologico Nacional, R. Saraiva de Garvalho 2, Lisboa 3.

Bepublic of China : c/o Prof. T. V. Miao, Secretary of the National 
Gommittee for URSI, Ministry of Communications, 54 Chi- 
Ghou St., Ghing-mei Town, Taipei Hsian, Taiwan.

Bepublic of South Africa : Dr. K. Posel, University of the Wit- 
watersrand, Milner Park, Johannesburg.

Spain : Ing. J. Rodriguez-Navarra de Fuentes, Instituto 
Geografico y Gadastral, Galle del General Ibanez de Ibero 3, 
Madrid.

Sweden ; M. P. O. Lundbom, Head of Division, Research Institute 
of National Defence, Dept. 3, Stockholm 80.

Swilzerland : Dr. J. Bonanomi, 54 rue de I’Observatoirc, 2000 
Neuchatel.

United Kingdom ; Dr. L. Essen, National Physical Laboratory, 
Teddington, Middlesex.
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USA : Dr. J. M. Richardson, Environmental Science Services 
Administration, Boulder, Golorado 80302.

USSR : Prof. M. E. Zhabotinskii, Institute of Radioelectronics, 
Academy of Sciences, Prospekt Marksa 18, Moskva K-9. 

Yugoslavia : Dr. Ing. B. Kovacevic, Institute Mihailo Pupin 
Belgrade, P. O. B. 906.

GOMMISSION II ON RADIO AND NON-IONIZED MEDIA

Chalrman : Dr. J. A. Saxton, Director, Radio and Space Research 
Station, Ditton Park, Slough, Bucks., United Kingdom.

Vice-Chairman : Prof. W. E. Gordon, Dean of Engineering and 
Science,, Rice University, Houston, Texas 77001, USA.

Sccrdaries ; Dr. J. W. Herbstreit, Director, International Radio 
Gonsultative Committee, Place des Nations, Geneva, Swit- 
zerland.
Mr. P. Misme, Ingénieur a la Météorologie Nationale 
détaché au GNET, 196 rue de Paris, Bagneux, Seine, France.

Scienlific Editor : Dr. J. W. Herbstreit, Director, GGIR, Place 
des Nations, Geneva, Switzerland.

Members :

Argentina : Ing. J. A. Rodriguez, Malabia 2659-3D, Buenos 
Aires:,

Auslralia : Mr. M. L. Harris, BMC Research Laboratories, 59 
Gollins St., Melbourne, Victoria.

Auslria : a.i. Prof. Dr. F. Steinhauser, Direktor der Zentra- 
lanstalt für Meteorologie und Geodynamik, Hohe Warte 38, 
Wien XIX.

Belgium : M. Maenhout, Institut Royal Météorologique, 3 avenue 
Circulaire, Bruxelles 18.

Brazil : c/o Dr. Fernando de Mendon^a, Scicntific Director, 
GNAE, Sao José dos Campos (SP).

Canada : Dr. D. R. Hay, Physics Department, University of 
Western Ontario, London, Ontario.

Czechoslovakia : c/o Ing. J. Pokorny, G. Sc., Secretary of the 
National Committee of URSI, Institute of Radio Engineer
ing and Electronics;, Lumumbova 1, Praha 8.
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Denmark : Mr. M. Gronlund, Microwave Laboratory, Technical 
University of Denmark, Lyngby.

Finland : Prof. V. VaisalA, Finnish Acadcmy of Sciences and 
Letters, Mantytie 5A, Helsinki.

France : M. P. Misme, Ingénieur a la Météorologie Nationale 
détaché au GNET, 196 rue de Paris, Bagneux, Seinc.

Germany : Dr. J. Grosskopf, Fernmeldetechnisches Zentralamt, 
110 Rheinstrasse, 61 Darmstadt.

Ghana : c/o Mr. M. N. B. Ayiku, Secretary, LIRSI (Ghana) National 
Gommittee, c/o Institute of Standards and Industrial 
Research, Ghana Academy of Sciences, P. O. Box M. 32, 
Accra.

Greece :
llangary : c/o Hungarian National Gommittee of URSI, Hun- 

garian Academy of Sciences, Department of Technical 
Sciences, Budapest V, Nador Ü.7.

India : Dr. M. B. Sahwate, Wireless Planning and Goordination, 
Ministry of Communications, Government of India, New 
Delhi. '

Israël : c/o Prof. I. Gederbaum, Dean of the Faculty of Elcctrical 
Engineering, Technion, Haifa.

Italy : Prof. G. Latmiral, Istituto Superiore Navale, Via Amm. 
Acton 38, Naples.

Japan : Dr. T. Kono, Radio Propagation Laboratories, Koganei- 
shi, Tokyo.

Kenya : c/o Dr. N. G. Otieno, President, East African Academy, 
Kenya Branch, c/o Royal College, Box 30197, Nairobi.

Mexico : Ing. Joaquin Duran Saldana, Gomision Nacional del 
Espacio Exterior, SCT, Dr. Vertiz 800, 4to Piso, Mexico 12, 
D. F.

Morocco : c/o Mr, Berrada, Secretary of the National Gommittee 
of URSI, Ministère des PTT, Rabat.

Nelherlands : Dr. L. Krul, Dr. Neher Laboratory of the Nether- 
lands PTT, Leidschendam.

Nigeria : c/o Mr. O. Awe, Department of Physics, University of 
Lagos, Lagos.

New Zealand : Mr. D, G. Rosé, c/o Engineer in Chief, New Zealand 
Post Office, Wellington, New Zealand.

Norway : Mr. D, Gjessing, Norwegian Defence Research Esta
blishment, Kjeller ncar Lillestrom.



12

Peru : c/o Dr. A. A. Giesecke, Jr., Geophysical Institute of 
Huancayo, Ministerio de Fomento, Apartado 3747, Lima.

Poland : Prof. S. Jarkowski, Institut de Télécommunication, 
ul. Szachowa 1, Warszawa-Miedzeszyn.

Poiiugal : c/o Mr. José B. Blanc de Portugal, President of the 
National Committee of URSI, Servigo Meteorologico Nacional, 
R. Saraiva de Carvalho 2, Lisboa 3.

Republic of China : Prof. T. V. Miao, Radio Wave Research 
Laboratories, Ministry of Communications, n° 54 Ghi-chou 
street, Ching-Mei Town, Taipei Hsian, Taiwan.

Republic of Souih Africa : Mr. R. W. Vice, Director, National 
Institute for Télécommunication Research, P. O. B. 3718, 
Johannesburg.

Spain : Prof. F. Moran Sammaniego, Faculté des Sciences de 
TUniversité de Madrid, Madrid.

Smeden ; Mr. F. Eklund, Research Institute of National Defence, 
Div. 3, Stockholm 80.

Switzerland : Mr. M. W. Klein, Rrunnenweg 6, 3074 Muri.
United Kingdom : Dr. J. A. Saxton, Director, Radio and Space 

Research Station, Slough, Bucks.
USA : Dr. G. M. Crain, Rand Corporation, 1700 Main Street, 

Santa Monica, Galif.
USSR : Mr. V. N. Troitskii, Gandidat en Sciences Techniques, 

Institut des Communications, Moscou.
Yugoslavia : Dipl. Ing. J. Budin, Elektrotelmicki Fakultet, 

Trzaska 25, Ljubljana.

COMMISSION III ON THE IONOSPHERE

Chairman : Prof. G. O. Hines, Department of Physics, University 
of Toronto, Toronto 5, Canada,

Vice-Chairman : Prof. K. Rawer, lonospharen-Institut, 7814 
Breisach a. Rh., Germany.

Secreiaries : Mr. R. W. Knecht, Environmental Science Services 
Administration, Boulder, Golorado 80302, USA,
Mr. F. du Gastel, Ingénieur en Chef des Télécommuni- 
cations, GNET, 3, avenue de la République, Issy-les-Mouli- 
neaux, Seine, France.
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Scieniific Ediior : Mr. G. M. Brown, Department of Physics, 
University College of Wales, Aberystwyth, Gards, United 
Kingdom.

Members

Argenlina : Ing.. V. Padula-Pintos, CORCA, av. Libertador 
327, Yicente Lopez, B. A.

Auslralia : Prof. G. R. Ellis, Physics Department, University 
of Hobart, Hobart, Tasmania.

Auslria : Dr. O. Burkard, Institut für Meteorologie und Geo- 
physik, Universitat Graz, Halbartgasse 1, Graz.

Belgium : Prof. M. Nicolet, Institut Beige d’Aéronomie Spatiale, 
3 avenue Circulaire, Bruxelles 18.

Brazil : c/o Dr. Fernando de Mendonqa, Scientific Director, 
GNAE, Sao José dos Gampos (SP).

Canada : Dr. J. II. Meek, Dcfence Research Telecommunication 
Establishment, Defence Research Board, Ottawa 4, Ontario.

Czechoslovakia : Ing. Ludmila Triskova, G. Sc., Geophysical 
Institute, Czcchoslovak Academy of Sciences, Praha 4, 
Bocni II.

Denmark : Mr. J. K. Olesen, lonosphere Laboratory, Technical 
University of Denmark, Lyngby.

Finland : Dr. P. Mattila, Finland Institute of Technology, Alber- 
tinkatu 40, Helsinki.

France : Mr. du Gastel, Ingénieur en Chef des Télécommunica- 
tions, GMET, 3 avenue de la République, Issy-les-Mouli- 
neaux, Seine.

Germany : Dr. B. Beckmann, Fernmeldetechnisches Zentralamt, 
Darmstadt.

Ghana : c/o Mr, M. N. B. Ayiku, Secretary, URSI (Ghana) National 
Gommittee, c/o Institute of Standards and Industrial 
Research, Ghana Academy of Sciences, P. O. Box M. 32, 
Accra.

Greece :
Hungavy : c/o Hungarian National Gommittee of URSI, Hun- 

garian Academy of Sciences, Department of Technical 
Sciences, Budapest Y, Nador u. 7.

India : Dr. A, P. Mitra, Radio Propagation Unit, National Phy- 
sical Laboratory, New Delhi 12.



Israël : Dr. J. Mass, Scientifm Department, Israël llinistry of 
Defence, P. 0. B. 7063, Hakyrya, Tel Aviv.

Italy : Prof. I. Ranzi, Scuola Superiore di Telegrafia e Telefonia, 
Istituto Superiore felle Poste e dolle Gommunicazioni, Viale 
di Trastevere 189, Roma.

Japan : Prof. K. Mayeda, Kyoto University, Sakyo-ku, Kyoto.
Kemja : c/o Dr. N. G. Otieno, President, East African Academy, 

Kenya Brench, c/o Royal College, Box 30197, Nairobi.
Mexico : Ing. Carlos Nunez A., Gomision Nacional del Espacio 

Exterior, SGT, Dr. Vertiz 800-4to, Piso, Mexico 12, D. F.
Morocco : c/o Mr. Berrada, Secretary of the National Gommittee 

of URSI, Ministère des PTT, Rabat.
Nelherlands : Prof. J. S. Veldkamp, Koninklijk Nederlands 

Meteorologisch Instituut, de Bilt, Utrechtseweg 297.
New Zealand : Mr. G. A. M. King, Geophysical Ohservatory, 

DSIR, Box n° I I 1. Ghristchurch.
Nigeria : c/o Mr. O. Awe, Department of Physics, University of 

Lagos, Lagos.
Nonvay '■ Dr. L. Harang, Norwegian Defence Research Esta

blishment, Division of Telecommunications, Kjeller near 
Oslo.

Peru : c/o Dr. A. A. Giesecke, Jr., Instituto Geofisico de Huan- 
cayo, Ministerie de Fomento, Apartado 3747, Lima.

Poland : Prof. S. Jasinski, Telecommunication Institute, Mied- 
zeszyn « Warszwa, uk Szachowa 1.

Porlugal : c/o Mr. José B. Blanb de Portugal, President, Service 
Meteorologico Nacional, R. Saraiva de Garvalho 2, Lisboa 3.

Bepnblw of China : Prof. K. LI. Pai, Department of Electrical 
Engineering, National Taiwan University, Taipei, Taiwan.

Republic of Sonlh Africa : Prof. J. A. Gledhill, Department of 
Physics, Rhodes University, Grahamstown.

Spain : Prof. Dr. J. Balta Elias, Director, Instituto di Fisica 
«Alonso de Santa Gruz », Serrano 119, Madrid.

Sierden : Prof. Bengt liultquist, Kiruna Geophysical Observatory, 
Kiruna.

SwUzerland : Prof. Dr. R. Mercier, 8 ehemin de Primerose, 
Lausanne 1000.

Uniled Kingdom : Dr. J. W. King, Radio and Space Research 
Station, Ditton Park, Slough, Bucks.



USA : Prof. 0. G. Yillard, Stanford University, Stanford, 
Galif.

USSR : Prof. K. I. Gringauz, c/o Academy of Sciences of the 
USSR, Prospekt Marksa 18, Moskva K-9.

Yugoslavia : Dr. M. Vukicevic-Karabin, Institute Mihailo 
Pupin, P. 0. Bok 306, Belgrado.

COMMISSION IV ON THE MAGNETOSPHERE

Chairman : Prof. H. G. Booker, Department of Applied Elec- 
trophysics, University of California, San Diego, P. 0. Box; 
109, La Jolla, Galif. 92037, USA.

Vice-Chairman : Dr. J. W. Dungey, Physics Department, Impe- 
rial Gollege of Science and Technology, South Kensington, 
London S, W. 7, England.

Secrdaries : Dr. J. Delloue, Laboratoire de Physique de l’Ecole 
Normale Supérieure, 24 rue Lhomond, 75 Paris V, France. 
Dr. F. S. Johnson, Southwest Genter for Advanced Stu
dies, Box 30365, Dallas, Texas 75230, USA.

Sdenlific Edilor : Dr. N. D. Glarence, Physics Department, 
University of Natal, Pietermaritzburg, South Africa.

Membevs :

Argenlina : Ing. J. M, Barcalo, 71-n°385, La Plata (B. A.).
Auslralia : Prof. G. D, Ellyett.
Austria : Prof. Dr. Max Topergzer, Institut für Meteorologie 

und Geophysik, Universitat Wien, Boltzmanngasse 5, 
Wien IX.

Belgium : Prof. E. Lahaye, 44 avenue du Pesage, Bruxelles 5.
Brazil : c/o Dr. Fernando de Mendonca, Scientific Directer, 

GNAE, Sao José dos Campos (SP).
Canada : Dr. F. J. F. Osborne, RGA Victor Research Labora

tories, Montreal, Ouebec.
Czechoslovakia : Ing. Frantisek Jiricek, Geophysical Institute, 

Gzechoslovak Academy of Sciences, Praha 4, Bocni II.
Denmark : Dr. E. Unstrup, Technical University of Denmark, 

Lyngby.
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Finland : Mr. D. V. Rossx, Ghief of the Aerological Department, 
Meteorological Office, Rucholahdenkatu 8, Helsinki.

France ; Dr. J. Delloue, Laboratoire de Physique de l’Ecole 
Normale Supérieure, 24 rue Lhomond, 75 Paris V.

Germany : Prof. Dr. G. Elweht, Astronomisches Institut der 
Universitat, Tübingen.

Ghana : c/o Mr. M. N. E. Ayiku, Secretary, URSI (Ghana) National 
Gommittee, c/o Institute of Standards and Industrial 
Research, Ghana Academy of Sciences, P. O. Eox M. 32, 
Accra.

Greece :
Hungary : c/o Hungarian National Gommittee of URSI, Hun- 

garian Academy of Sciences, Department of Technical 
Sciences, Budapest V, Nador u. 7.

India : Prof. K. R. Ramanathan, Physical Research Laboratory, 
Navrangpura, Ahmedabad 9.

Israël : c/o Prof. I. Gederbaum, Dean of the Faculty of Electrical 
Engineering, TEGHNION, Haifa.

lialy : c/o Dr. M. Pent, Secretary, Italian National Gommittee, 
JETP, G. Duca degli Abruzzi 24, Torino.

Japan : Prof. T. Nagata, Tokyo University, Faculty of Science, 
Bunkyo-ku, Tokyo.

Kenya : c/o Dr. N. G. Otieno, President, East African Academy, 
Kenya Branch, c/o Royal College, Box 30197, Nairobi.

Mexico : Dr. Ruth Gall, Comision Nacional del Espacio Exterior, 
SCT, Dr. Vertiz 800-4to, Piso, Mexico 12, D. F.

Morocco : M. Legrand, Chef du Gentre de Réception Radio- 
électrique, avenue Biarnay, Rabat.

Nelherlands : Prof. J. S. Veldkamp, Koninklijk Nederlands 
Meteorologisch Instituut, de Bilt, Utrechtseweg 297.

New Zealand : Mr. G. McK. Allcock, Physics and Engineering 
Laboratory, DSIR, Private Bag, Lower Hutt.

Nigeria : c/o Mr. O. Awe, Department of Physics, University of 
Lagos, Lagos.

Norway : Mr. N. J. Söberg, Norwegian Defence Research Esta
blishment, Bergen.

Peru : Mr. Garlos Romero, Radio Observatorio de Jicamarca, 
Instituto Geofisico del Peru, Ministerie de Fomento, Apartado 
3747, Lima.
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Poland : Prof. S. Manczarski, Director of the Geophysics Labo- 
ratory, ul. Pasteura 3, Warszawa,

Portugal : c/o Mr. José B. Blanc de Portugal, President, Servigo 
Meteorologico Nacional, R. Saraiva de Garvalho 2, Lisboa 3.

Republic nf China : c/o Prof. T. V. Miao, Executive Secretary, 
URSI National Gommittee, Ministry of Communications, 54 
Chi-Chou St., Ghing-inei Town, Taipei Hsian, Taiwan,

Republic of South Africa : Prof. N. D. Glarence, Physics Depart
ment, University of Natal, Pietermaritzburg.

Spain : Ing. Novoa Gonzales, Director, Escuela Official de Tele- 
communicacion, Conde Penalver 19, Madrid.

Smeden : Prof. Stig Lundquist, Institute of High Tension Research, 
Uppsala.

Switzerland : Dr. J. Rieker, rue de la Vignette 18, 1530 Payerne.
United Kingdom ; Prof. J. W. Dungey, Department of Physics, 

Imperial College of Science and Technology, Prince Gonsort 
Road, South Kensington, London S. W. 7.

USA : Dr. F. S. Johnson, Southwest Center for Advanced Studies, 
P. O. Box 30365, Dallas, Texas 75230.

USSR : Dr. A. I. Likhter, IZMIRAN, p. o. Vatutenki, Moscow.
Yugoslavia : Ing. R. Turajlic, Director, Institute of Geomagne- 

tism, Grocka.

COMMISSION V ON RADIO ASTRONOMY

Chairman : Dr. E. J. Blum, Observatoire de Paris, Section d’As- 
trophysique, 92 —■ Meudon {Hauts de Seine), France.

Vice-Chairman : Dr. G. A. Muller, Radiostcrrewacht, Dwin- 
geloo, The Netherlands.

Secretaries : Dr. J. W. Findlay, NRAO, Edgmont Road, 
Gharlottesville 22901, Va, USA.
Dr. J. L. Steinberg, Service de Radioastronomie, Obser
vatoire de Paris, 92 — Meudon (Hauts de Seine), France.

Scieniific Editor : Dr. J. W. Findlay, NRAO, Edgmont Road, 
Gharlottesville, 22901, Va, USA.

Members :

Argenlina : c/o Ing. V. H. Padula-Pintos, GORGA, av. Liber- 
tador 327, Vicente Lopez (B. A.).
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Auslralia : Prof. W. N. Ghristiansen, School of Electrical Engi
neering, University of Sydney, Syclney, NSW.

Ausiria : Prof. Dr. J, Hopmann, Universitats Sternwarte, Tür- 
kenschanzstrasse 17, Wien XVIII.

Belgium : Prof. R. Gouthez, Directeur, Institut d’Astronomic et 
d’Astrophysique, Université Libre de Brux;elles, 50 av. F. 
D. Roosevelt, Rruxelles.

Brazil : c/o Dr. Fernando de Mendonqa, Scientific Director, 
GNAE, Sao José dos Gampos (SP).

Canada : Dr. V. A. Hughes, Queen’s University, Kingston, 
Ontario.

Czechoslovakia : Ing. Antonin Tlamicha, Astronomical Institute, 
Czechoslovak Academy of Sciences, Budecska 6, Praha 2.

Denmark : Prof. Dr. A. Reiz, Astronomical Observatory of the 
University of Gopenhagen, 0ster Voldgade 3, Gopenhagen K.

Finland : Prof. J. Tuominen, Helsinki University, Siltavuoren- 
penger 20, Helsinki.

France : Dr. E. Blum, Observatoire de Paris, Section d’Astro
physique, 92 — Meudon (Hauts de Seine).

Germamj : Prof. Dr. O. Hachenberger, Sternwarte der Universitat, 
Poppelsdorfer Allee 49, 53 — Bonn.

Ghana : c/o Mr. M. N. B. Ayiku, Secretary, URSI (Ghana) National 
Gommittee, c/o Institute of Standards and Industrial 
Research, Ghana Academy of Sciences, P. O. Box M. 32, 
Accra.

Greece :
Hungary : c/o Hungarian National Gommittee of URSI, Nador 

u. 7, Budapest V.
India : Dr. A. P. Mitra, National Physical Laboratory, Hillside 

Road, New Delhi 12.
Israël : c/o Prof. I. Gederbaum, Dean of the Faculty of Electrical 

Engineering, TEGHNION, Haifa.
Ilaly : Prof. G. Righini, Osservatorio Astrofisico di Arcetri, Via 

S. Leonardo 35, Firenze.
Japan : Prof. T. Tanaka, Research Institute of Atmospherics, 

Nagoya University, Toyokawa, Aichi,
Kenya : c/o Dr. N. G. Otieno, President, East African Academy, 

Kenya Branch, c/o Royal College, Box 30197, Nairobi.
Mexico : Ing. A. Joskowicz, c/o Gomision Nacional del Espacio 

Exterior, SGT, Dr. Vertiz 800 4to-PISO, Mexico 12, D. F.
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Movocco : Mr. Berrada, Secretary of the National Gommittee of 
URSI, Ministère des PTT, Rabat.

Ndherlands : Prof. Dr. J. Oort, Astronomical 0]3S(!rvatory, 
Leiden.

New Zealand '■ Dr. H. A. Whale, Physics and Engineering Labo- 
ratory, DSIR, Private Bag, Lower Hutt.

Nigeria : tjo Mr. O. Awe, Department of Physics, University of 
Lagos, Lagos.

Nnnvay : Mr. G. Eriksen, Institutt for Teoretisk Astrofysik, 
Universitetet, Blindern near Oslo.

Peru : c/o Dr. A. A. Giesecke, Jr., Instituto Geofisico del Peru, 
Ministerie de Fomento, Apartado 3747, Lima.

Poland : Dr. S. Gorgolewski, Astronomical Observatory, N. 
Gopernicus University, Torun, Sienkiewicza 30.

Portugal : c/o Mr. José B. Blang de Portugal, President of the 
National Gommittee:of URSI, Servigo Meteorologico Nacional, 
R. Saraiva de Garvalho 2, Lisboa 3.

Bepublic of China : c/o Prof. TV. Miao, Secretary of the National 
Gommittee of URSI, plinistry of Communications, 54 Ghi- 
chou SL, Ghing-rnei Town, Taipei, Usian, Taiwan.

Bepublic of South Africa : Mr. G. Nigholson, NITR, P. 0. Box; 
3718, Johannesburg.

Spain : R. P. Romana-Pujo S. J., Directeur, Obscrvatoire de 
1’Ebre, Tortosa.

Sweden : Prof. Per Olof Lindblad, Stockholm Observatory, 
Saltsjöbaden.

Switzerland : Prof. Dr. M. Waldmeier, Wirzemvein 15, 8053 
Zurich.

United Kingdom : Dr. F. G. Smith, University of Manchester, 
Nuffield Radio Astronomy Laboratories, Jodrell Bank, 
•Macclesfield, Gheshire.

USA : Prof. W. Erigkson, Department of Physics and Astronomy, 
University of Marylancl, College Park, Maryland 20740.

USSR : Prof. V. V. Vitkevitgh, c/o Academy of Sciences, Prospcskt 
Marksa 18, Moskva K-9.

Yugoslavia : c/o Dr. D. Bajic, Secretary of the National Gom
mittee of URSI, ETAN/URSI, POB 356, Beograd.
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GOMMISSION VI ON RADIO WAVES AND CIRCUITS

Chairman : Dr. F. L. H. M. Stumpers, Philips Research Labora
tories, Eindhoven, The Netherlands.

Vice-Chairman : Prof. H. M. Barlow, Department of Electrical 
Engineering, University College, Gower Street, London 
W. G. 1, England.

Secretaries : Prof. K. M. Siegel, KMS Industries Ine., 220E 
Huron Street, Ann Arbor, Michigan 48108.
Prof. V. I. Siforov, Corresponding Member, USSR Aca- 
demy of Sciences, Director, Instituti for the Problems of 
Information Transmission, Aviamotornya 8, Building 2, 
Moscow E-24, USSR.

Scienlific Edilor : Dr. R. C. Hansen, 2040 Welch Court, Ann 
Arbor, Michigan 48103, USA.

Members :

Argeniina : Ing. Juan M. Barcala, 71-n° 385, La Plata (BA).
Ausiralia : Prof. R. M. Huey, Department of Electrical Engineer

ing, University of New South Wales, Box 1, Post Office 
Kensington, N. S. W.

Auslria : Prof. Ledinegg, Institut für theoretische Physik der 
Technischen Hochschule, Rechbauerstrasse 12, Graz, SLeier- 
mark.

Belgium : Prof. F. Baudoux, Université Libre de: Bruxelles, 50, 
avenue F. D. Roosevelt, Bruxelles.

Brazil : c/o Dr. Fernando de Mendonqa, Scientific Director, 
SNAE, Sao José dos Gampos (SP).

Canada : Dr. M. P. Bachynski, RGA Victor Research Labora
tories, 1001 Lenoir Street, Montreal, Quebec.

Gzechoslovakia : Prof. Ing. Jan Ghmurny, G. Sc., Tcchnical üni- 
versity of Slovakia, Vazozova 1-6, Bratislava.

Denmark : Prof. L. H. Knudsen, Royal Technical University, 
Lyngby.

Finland : Prof. J. Pohjanpalo, The State University for Tech
nical Research, Albertmkatu 40, Helsinki.

Frame : Prof. E. Roubine, Faculté des Sciences de Paris, Ecole 
Supérieure d’Electricité, 10 avenue Pierre Larousse, 91 
Malakoff.



Germamj : Prof. Dr. G. Piefke, Institut für theoretische Elektro- 
technik der Technischen Hochschule, Schlossgartenstrasse 2, 
61 Darmstadt.

Ghana : c/o Mr. M. N. B. Ayiku, Secretary, URSI (Ghana) National 
Gommittee, c/o Institute of Standerds and Industrial 
Research, Ghana Academy of Sciences, P. 0. Box M. 32, 
Accra,

Greece :
Hungary : Prof. G. Bognar, Research Institute for Telecommu- 

nications, Budapest.
India : M, V. V. Baliga, General Manager, M/S Bharat Electro

nics Ltd, P. O. Jalahalli, Bangalore.
Israël : Prof. I. Cederbaum, Faculty of Electrieal Engineering, 

TEGHNION, Haifa.
Italy : Prof. F. Garassa, Istituto Elettrotecnico del Politecnico, 

Piazzale Leonardo da Vinei 32, Milano.
Japan : Prof. K. Morita, Oki Denki KK, 4-1, Nishi-Shibaura, 

Minato-ku, Tokyo.
Kenya ; c/o Dr. N. G. Otieno, President, East African Academy, 

Kenya Branch, c/o Royal College, Box 30197, Nairobi.
Mexico : Ing. Jorge Suarez Diaz, Gomision Nacional del Espacio 

Exterior, SCT, Dr. Vertiz 800-4to. PISO, Mexico 12, D. F.
Morocco : Prof. M. Mercier, Faculté des Sciences de et a Bordeaux, 

Bordeaux, Gironde.
Nelherlands : Prof. Ir. J. W. Alexander, Technische Hogeschool, 

Afd. Electroteehniek, Kanaahveg 2, Delft.
Nigeria : Mr. O. Awe, Department of Physics, University of 

Lagos, Lagos.
New Zealand : Mr. J. Mawdsley, Physics Department, Victoria 

University, Salamanca Road, Wellington Wl.
Norway : Mr. L. Grönlie, Norwegian Technical University, 

Trondheim.
Peru : c/o Dr. A. A. Giesecke, Jr., Instituto Geofisico de Huan- 

cayo, Ministerio de Fomento, Apartado 3747, Lima.
Poland : Prof. Dr. S. Hahn, Politechnika Warszawska, Zaklad 

Radio Komunikacji, ul. Nowowiejska 15-19, Warszawa.
Portugal : c/o Mr. José Blanc de Portugal, Servigo Meteoro- 

logico Nacional, R. Saraiva de Garvalho 2, Lisboa 3.
Republic of China : Prof. G. Hsu, Department of Electrieal Engi

neering, National Taiwan University, Taipei, Taiwan.
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Bepnblic of South Africa : Mr. P. Meerholz, C. J. F. Electronics, 
Vereniginghoofweg, Alberton, Transvaal.

Spain : Prof. Dr. J. Santemassa, Departemente de Electriciclad, 
Gonsejo Superior de Investigaciones Scientificas, Serrano 123, 
Madrid.

Sweclen : Prof. Garl-Georg Aurell, Ghalmers Institute of Tech
nology, Sven Hultinsgatan, Göteborg S.

Swiizerland : Prof. Dr. E. Baldinger, Weidengasse 35, 4000 Basel.
United Kingdom : Prof. H. M. Barlow, Department of Electrical 

Engineering, University College, Gower Street, Bondon 
W. G. 1.

USA : Dr. R. C. Hansen, 2040 Welch Gourt, Ann Arbor, Michigan 
48103, USA.

USSR : Prof. V. V. Migulin, USSR Academy of Sciences, Pros- 
pekt Marksa 18, Moskva K-9.

Yugoslauia : Prof. Ing. Radoslav Horvat, Elektrotehnicki Fakul- 
tet, Bul. Revolucije 73, Beograd.

COMMISSION Vil ON RADIO ELECTRONICS

Chairman : Prof. P. Grivet, Faculté des Sciences de Paris, Centre 
d’Orsay, Bat. 220, Orsay (Seine et Oise), France. 

Vice-Chairman : Prof. M. Ghodorow, Physics Department, 
Stanford University, Stanford, Calif., USA.

Secrelaries : Prof. M. Y. Bernard, 229, avenue Yictor Hugo, 
92 — Glamart, France.
Dr. W. Veith, Siemens and Halske A. G., St Martinstrasse 
76, München 8, Germany.

Scieniific Editor : Prof. R. E. Burgess, Department of Physics, 
University of British Columbia, Vancouver, Canada.

Members :

Argentina : c/o Ing. V. H. Padula-Pintos, Executive Secretary, 
GORCA, av. Libertador 327, Vicente Lopez (BA),

Ausimlia : Prof. H. E. Aitcheson, School of Electrical Engi
neering, University of Sydney, Sydney, NSW.

Auslria : Prof. Dr. König, Institut für Hochfrequenztechnik, 
Gusshausstrasse 25, Wien IV.
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Belgiam : Prof. J. Cnops, Yaderlanclstraat 30, Gand.
Brazil : c/o Dr, Fernando de Mendonca, Scientific Director, 

GNAE, Sao José dos Gampos (SP).
Canada : Prof. R. E. Burgess, Department of Physics, University 

of British Golumbia, Yancouver.
Czechoslovakia ; Ing. V. Zima, G. Sc., Director, Institute of Radio 

Engineering and Electronics, Gzechoslovak Academy of 
Sciences, Lumumbova 1, Praha 8.

Denmark : Prof. P. E. Gudmansen, Laboratory of Electroma- 
gnetic Field Theory, Technical University of Denmark, 
Lyngby.

Finland : Prof. H. Blomberg, Finland’s Institute of Technology, 
Albertinkatu 40, Helsinki.

France : Prof. M. Y. Bernard, 229, avenue Victor Hugo, 92 — 
Clamart.

Germany : Dr. W. Yeith, Siemens and Halske A. G., St Mar- 
tinstrasse 76, München 8.

Ghana : c/o Mr. M. N. B. Ayiku, Secretary, URSI (Ghana) National 
Committee, c/o Institute of Standards and Industrial 
Research, Ghana Academy of Sciences, P. O. Box M. 32, 
Accra.

Hungary : c/o Hungarian National Committee of URSI, Nador 
u. 7, Budapest V.

India : c/o Dr. A. P. Mitra, National Physical Laboratory, Hill- 
side Road, New Delhi.

Israël : Prof. M. Zakai, Faculty of Electrical Engineering, TECH- 
NION, Haifa.

Ilaly : Prof. N. Carrara, Centro Microonde, Via Panciatichi 56, 
Firenze.

Japan : Prof. Y. Asami, Seikei University, Faculty of Engineer
ing, Musashino-shi, Tokyo.

Kenya : c/o Dr. N. G. Otieno, President, East African Academy, 
Kenya Branch, c/o Royal College, Box 30197, Nairobi.

Mexico : Ing. Jorge Suarez Diaz, Comision Nacional del Espacio 
Exterior, SGT, Dr. Vertiz 800-4to. PISO, Mexico 12, D. F.

Morocco : c/o Mr. Berrada, Services Techniques de la Radio- 
diffusion Marocaine, Rabat.

Netherlands : Prof. Dr. Ing. J. L. H, Jonker, Broerelaan 12, 
Eindhoven.
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New Zealand : Mr. G. J. Burtt, Physics and Engineering Labo- 
ratory, DSIR, Private Bag, Lower Hutt.

Nigeria : c/o Mr. O. Awe, Department of Physics, University 
of Lagos, Lagos.

Norwag : Dr. A. Tonning, Technical University, Trondheim.
Peru : c/o Dr. A. A. Giesecke, Jr., Instituto Geofisico de Huan- 

cayo, Ministerio de Fomento, Apartado 3747, Lima.
Poland : Prof. Dr. Adam Smolinski, Université Technique de 

Yarsovie, 1 PI. Jednosci Robotniczej, Warszawa.
Portugal : c/o Mr. José Blanc de Portugal, Servigo Meteoro- 

logico Nacional, R. Saraiva de Carvalho 2, Lisboa 3.
Republic of China : Prof. Li, Institute of Electronics, National 

Ghiao-Tung University, Hsinchu, Taiwan.
Republic of South Africa : Mr. P. Meerholz, c/o P. O. Box 75, 

Alberton, Transvaal.
Spain : Ing. R. Rivas, 98 Paseo della Gastellana, Madrid 6.
Sweden : Prof. Sven Olving, Chalmers Institute of Technology, 

Sven Hultins gatan, Göteborg S.
Switzerland : Prof. Dr. F. Borgnis, Bergstrasse 99, 8032 Zürich.
United Kingdom : Prof. A. L. Gullen, Department of Electrical 

Engineering, University College London, Gower Street, 
London W. C. 1.

USA : Prof. H. Heffner, Stanford Electronics Laboratories, 
Stanford University, Stanford, Calif. 94305.

USSR : Prof. A. L. Mikaeljan, USSR Academy of Sciences, 
Prospekt Marksa 18, Moskva K-9.

Yugoslavia ; Dipl. Ing. Dr. F. Ivanek, Zavod za Automatizaciju, 
Trzaska 2, Ljubljana.

COMMISSION VIII ON RADIO NOISE 
OF TERRESTRIAL ORIGIN

Interim Chairman : Mr. F. Horner, Radio and Space Research 
Station, Ditton Park, Slough, Bucks., United Kingdom. 

Interim Vice-Chairman : Prof. R. Rivault, Faculté des Sciences 
de Poitiers, Laboratoire de Physique de la Haute Atmos- 
phère, Route de Chauvigny, Poitiers, France.
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Secreiaries : Dr. R. Gendrin, CNET, 3, avenue de Ia République, 
Issy-les-Moulineaux; (Seine), France.
Dr. M. J. Rycroft, Imperial College of Science and Tech
nology, Prince Consort Road, South Kensington, London
S. W. 7, United Kingdom.

Members :

Argenlinct : c/o Ing. Y. H. Padula-Pintos, Executive Secretary, 
GORCA, av. Libertador 327, Vicente Lopez (BA).

Auslralia : Prof. H. C. Webster, Physics Department, University 
of Queensland, St. Lucia, Brisbane, Queensland.

Ausiria : c/o Prof. O. Burkard, Secretary of the National Gom- 
mittee of URSI, Institut für Meteorologie und Geophysik, 
1 Halbartgasse, Graz.

Belgium : c/o M. J. Charles, Secrétaire du Comité national Beige 
de 1’URSI, Laboratoire des Télécommunications, Ecole 
Royale Militaire, 50 avenue de la Renaissance, Bruxelles 4.

Brazil : c/o Dr. Fernando de Mendon^a, Scientific Director, 
CNAE, Sao José dos Gampos (SP).

Canada : Mr. E. A. Walker, Defence Research Telecommunica- 
tions Establishment, Defence Research Board, Shirley Bay, 
Ottawa 4, Ontario.

Czechoslomkia : Ing. F. Jiricek, Geophysical Institute of the 
Gzechoslovak Academy of Sciences, Bocni II, la, Praha 4.

Denmark : Dr. Eigil E. Ungstrup, Danish Space Research Ins
titute, Technical University, Lyngby.

Finland : c/o Dr. P. Mattila, Secretary of the National Gommittce 
of URSI, Finland Institute of Technology, Albertinkatu 40, 
Helsinki.

France : Prof. R. Rivault, Faculté des Sciences de Poiticrs, 
Laboratoire de Physique de la Haute Atmosphère, Route 
de Chauvigny, Poitiers.

Germany : Dr. H. Volland, Radio Sternwarte Stockert der Uni- 
versitat, Bonn.

Ghana : c/o Mr. M. N. B. Ayiku, Secretary, URSI (Ghana) National 
Gommittee, c/o Institute of Standards and Industrial 
Research, Ghana Academy of Sciences P. O. Box M. 32, 
Accra.

Greece :
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Hungary : c/o Hungarian National Gonimittee of URSI, Naclor 
u. 7, Budapest V.

India : Prof. S. V. Ghandrasekhar Aiya, Indian Institutc of 
Science, Bangalore 12.

Israël : c/o Prof. I. Gederbaum, Dean of the Faculty of Electrical 
Engineering, TECHNION, Haifa.

Ilaly : Prof. Maurizio Giorgi, c/o CGIG, Consiglio Nazionale 
delle Ricerche, Piazzale Scienzc 7, Roma.

Japan : Dr. Hiroshi Shinkawa, Research Laboratory, Kokusai 
Denshin Denwa Go. Ltd, 2-1-13 Naka-Meguro, Meguro-ku, 
Tokyo.

Kenya : c/o Dr. N. G. Otieno, President, East African Academy, 
Kenya Branch, c/o Royal College, Box 30197, Nairobi.

Mexico : c/o Ing. Carlos Nunez A., Vocal Director de Goordina- 
cion, Gomision Nacional del Espacio Exterior SGT, Dr. 
Vertiz 800-4to. PISO, Mexico 12, DF.

Morocco : M. Berrada, Secrétaire du Comité national Marocain 
de 1’URSI, Services Techniqucs de la Radiodiffusion maro- 
caine, Rabat.

Nelherlands : Mr. J. J. Bloemsma, Mient 551, The Haguc.
New Zealand : Mr. G. McK. Allcock, Physics and Engineering 

Laboratory (DSIR), Private Bag, Lower Hutt.
Nigeria : c/o Mr. O. Awe, Department of Physics, University of 

Lagos, Lagos.
Norway ; Mr. Eivind Thrane, c/o Dr. F. Lied, President of the 

Norwegian National Gonimittee, Norwegian Defence Research 
Establishment, Kjeller near Oslo.

Peru : c/o Dr. A. A. Giesecke, Jr., Geophysical Institute of 
Huancayo, Ministerie de Fomento, Apartado 3747, Lima.

Poland : Prof. S. Jarkowski, Telecommunication Institute, ul. 
Szachowa 1, Warszawa-Miedzeszyn.

Portugal : c/o Mr, José B. Blanc de Portugal, President of the 
National Gonimittee of URSI, Servigo Meteorologico Nacional, 
R. Saraiva de Garvalho 2, Lisboa 3.

Bepiihlic of China : Prof. T. V. Miao, Secretary of the National 
Gonimittee of URSI, Ministry of Communications, 54 Chi- 
chou St., Ghing-mei Town, Taipei Hsian, Taiwan.

Republic of South Africa : Dr. D. J. Malan, Bemand Price Institute, 
University of the Witwatersrand, Milner Park, Johannesburg.



Spain : c/o Mr. R. Rivas, Secretary of the National Gommittee 
of URSI, Paseo della Castellana 98, Madrid.

Smeden : Prof. Stig Lundouist, Uppsala University, Institute 
of High Tension Research, Uppsala.

Swilzerland : c/o Dr. W. Gerber, President of the National Com- 
mittee of URSI, Elfenauweg 64, Gh-3000 Berne.

United Kingdom : Mr. F. Horner, Radio and Space Research 
Station, Ditton Park, Slough, Bucks.

USA : Dr. E. T. Pierce, Stanford Research Institute, Menlo 
Park, Galif. 94025.

USSR : Ya. I. Likhter, IZMIRAN, p/o Akademgorodok, Moscow 
Region.

Yngoslavia : c/o Dr. Ing. D. Bajic, Secretary of the National 
Gommittee of URSI, ETAN/URSI, POB 356, Beograd.
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USA

NAS COUNCIL RESOLUTION MEMORIALIZES 
L. V. BERKNER

(Reprint from News Report, Nov. 1967, XVII n° 9)

The Gouncil of the NAS approved the following resolution on 
September 30 ;

Whereas with the death of Lloyd Viel Bcrkner, member of this 
Academy, on June 4, 1967, the nation suffered the loss of a scien- 
tist and statesman of rare wisdom and vision; Whereas the many 
acts of bis leadership in Science, in the advancement of interna
tional cooperation and understanding, and in the initiation and 
development of new and effective institutions of Science are monu- 
mental; and Whereas his leadership in the international commu- 
nity of Science, education and public affairs was accompanied 
by an unusual dedication to the furtherance of society and man; 
Be it Therefore Resolved that the Gouncil of the National Aca
demy of Sciences declares its gratitude to Lloyd Berkncr and its. 
cherished regard for his memory.
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USA

RADIO SCIENCE

Contents of Volume 2, Number 9, September 1967

Interferometer phase and amplitude measurements for determining cohe- 
rence ratio and wavefront correlation. Edward J. Fremouw and 
John M. Lansinger.

Estimation of the number of unresolvable targets producing a single radar 
return. Pelr Beckmann.

Wave propagation in a random medium with parabolic background. 
C. H. Liu.

Field theory of depolarization of radar backscatter — with application 
to a distant, slightly rough sphere. A. Erteza and D. H. Lenhert. 

Electromagnetic rollectivity of nonuniform jet slreams, H. N. Kritikos, 
K. S. H. Lee and 0. H. Papas.

(3n the theory of radiation from a raised eleclric dipole over an inhomo- 
geneous ground plano. James R. Wait.

Electromagnetic whispering gallery modes in a dielectric rod. James R. 
Wait.

Dispersion relation in compressiblo plasma. Yung-Kuang Wu.
The admittance of cylindrical antennas driven from a coaxial line. D. 

V. Otto.
On the electrically thick cylindrical antenna. David C. Chang.
The thick tubular transmitting antenna. Ronold W. P. King and Tai 

Tsun Wu.
On digital computer Solutions of Fredholm integral oquations of the First 

and second kind oceurring in antenna theory. Charles W. Harrison, 
Jr«? Clayborne D. Tayloh, Edward E. O’Donnell and Eugene A. 
Aronson.

Response of transmission lines in proximity to a cylindrical scatterer. 
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COMMISSIONS

Commission III — lonosphère

INDICES FONDAMENTAUX DE LA PROPAGATION
IONOSPHERIQUE

(Extrait du Journal des Télécommunications,
Vol. 34, n° 11, novembre 1967)

Les tableaux ci-après, contenant les valeurs des indices fonda- 
mentaux de la propagation ionosphérique, ont été établis par le 
Secrétariat spécialisé du Comité consultatif international des radio- 
communications (GCIR) conformément a la Résolution 4-1, a 
l’Avis 371 et au Rapport 246-1 de la XIe Assemblee plénière du 
GCIR (Oslo, juin-juillet 1966).

Valeurs observées ;

• R12 (moyenne giissante sur douze mois du nombre de taches solaires) :

Mois 1 2
Année

3 4 5 6 7 8 9 10 11 12

1966 28 31
1967 73 76

34 37
79 82

41 45 50 56 63 67 69 71

• Ip2 (indice ionosphérique)* :
Mois (année 1966)

1 2 3 4 5 6 7 8 9 10 11 12

15 20 34 37 46 54 54 53 42 46 64 68

Mois (année 1967)

1 2 3 4 5 6 7 8 9 10 11 12

78 93 113 114 115 92 89 108 124 125

(*) Pour plus de détails, voir le Journal des Télécommunications (avril 
1964, page 119, et janvier 1966, pages 43-47).
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• O (flux du bruit solaire moyen mensuel )** :

Mois 1 2 3 4 5 6 7 8 9 10 11 12
Année

1966 88 84 90 97 98 96 107 106 111 109 113 125
1967 148 147 161 130 144 120 140 154 132 136

(**) Renseignements obligeamment fournis par le « National Research
Council », Ottawa.

Prévisions :

• R12“*

Mois
Année

11 12
1968

1 2 3 4

1967 99 101 103 105 107 109

{***) Renseignements obligeamment fournis par le professeur Wald- 
meier, Observatoire fédéral de Zurich.

Estimation de Terreur sur les prévisions, six mois d’avanco, de R12 : 
±25.

Erreur moyenne sur les prévisions de R12 basée sur LES 12 MOIS
PRÉCÉDANT LE MOIS QUI SUIT CELUI POUR LEQUEL A ÉTÉ CALCULÉE 
LA DERNIÈRE VALEUR DE R12 ;

Temps de prévision
(mois) . 0 1 2 3 4 5

Erreur
moyenne —6,8 —8,4 —9,8 —11,4 —12,8 —13,5

Ecart-type 
de Terreur ±4,4 ±3,1 ±2,9 ±2,5 ±3,9 ±5,4

Mois 10
Année

11 12
1968

1 2 3 4

1967 124 119 122 125 128 130 (132)

(****) Renseignements 
Scientific and Industrial

obligeamment fournis par 
Research, Radio and Space

le « Department of 
Research Station »,

Slough.
La yaleur prévue six mois a Tavance est donnée entre parenthèses.
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ERREUR MOYENNE SUR LES PRÉVISIONS DE Ip2, BASÉE SUR LES 12 MOIS 
PRÉCÉDENTS !

Temps de prévision
(mois) 0 1 2 3 4 5 6

Erreur
moyenne —6,1 —7,4 —9,3 —9,7 —11,8 —14,2 -— 16,8

Ecart-type
de terreur ±11,7 ±15,6 ±17,3 ±17,5 ±16,3 ±14,2 ±12,6

• 0*“**

Mois
111°

1968
i 2 3 4 5 6 7 8

Année

1967 (158) (162) (167) (171) (175) (180) (184) (189) (194) (198)

(*•***) Prévision selon une méthode d’extrapolation envisagée au 
Secrétariat du CCIR en application de Ia Résolution 30 de la XIe Assemblée 
plénière du CCIR (Oslo, 1966). Pour les valeurs mises entre parenthèses, 
1'erreur dépasse probablement la valeur de ± 10 unités de O.

Erreur moyenne sur

cédents :
LES PRÉVISIONS DE 0 BASÉE SUR LES 12 MOIS PRÉ-

Temps de 
prévision
(mois) 0 1 2 3 4 5 6 7 S 9

Erreur moyenne
±6,3 ±7,2 ±7,4 ±7,8 ±7,2 ±5,4 ±3,3 —0,1 —3,6 —6,9

Ecart-type de terreur 
±18,9 ±21,5 ±23,5 ±24,8 ±25,9 ±26,2 ±26,4 ±25,2 ±24,3 ±23,5

BASIC INDICES FOR IONOSPHERIC PROPAGATION

(Reprint from Telecommunication Journal,
Vol. 34, n° 11, Novembre 1967)

The following tables, giving values of the basic indices for iono- 
spheric propagation, have been prepared by the Specialized
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Secretariat of the International Radio Gonsultative Gommittee 
(GGIR) in accordance with Resolution 4-1, Recommendation 
371 and Report 246-1 of the XIth GGIR Plenary Assembly (Oslo, 
June-July 1966).

Parameters :

• R12 (smoothed mean, over twelve months, of the number of sunspots 
observed) :

Month 1 2 3 4 6 6 7 8 9 10 11 12
Year

1966 28 31 34 37 41 45 50 56 63 67 69 71
1967 73 76 79 82

• Ip2 (ionospheric index)* : 

Montli (year 1966)

1 2 3 4 5 6 7 8 9 10 11 12

15 20 34 37 46 54 54 53 42 46 64 68

Month (year 1967)

1 2 3 4 5 6 7 8 9 10 11 12

78 93 113 114 115 92 89 108 124 125

(*) For further details, see the Telecornmunicalion Journal, April 1964, 
page 119, and January 1966, pages 43-47.

• O (monthly mean value of solar noise flux)** :

Month 1 2 3 4 5 6 7 8 9 10 11 12
Year

1966 88 84 90 97 98 96 107 106 111 109 113 125
1967 148 147 161 130 144 120 140 154 132 136

(**) Data kindly supplied by the National Research Council, Ottawa.
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Forecasts :

• R12***

Month
Year

11 12 1968
1 2 3 4

1967 99 101 103 105 107 109

(***) Data kindly supplied by Professor Waldmeier, Federal Obser- 
vatory, Zurich.

Estimated error in forecats of R12 six months in advance ; ±25

Mean error on R12 predictions based on the 12 months preceding the

MONTH FOLLOWING THAT FOR WHICH THE LAST R12 VALUE WAS CALCULA- 
TED :

Prediction time
months 0 1 2 3 4 5

Mean
error —6.8 —8.4 —9.8 —11.4 —12.8 —13.5

Standard
deviation ±4.4 ±3.1 ±2.9 ±2.5 ±3.9 ±5.4

a T * * * *• ]F2

Month
Year

10 11 12
1968

1 2 3 4

1967 124 119 122 125 128 130 (132)

(****) Data kindly supplied by the Department of Scientiflc and Indus- 
trial Research, Radio and Space Research Station, Slough.

The figure in brackets is the value forecast six months in advance.

Mean error in I]?2 predictions calculated over the 12 preceding 
months:

Period of prediction 
(months) 0 1 2 3 4 5 6

Mean error —6.1 —7.4 —9.3 —9.7 —11.8 —14.2 —16.8

Standard 
deviation 

of the error ±11.7 ±15.6 ±17.3 ±17.5 ±16.3 ±14.2 ±12.6
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• (j). * * * *

Month
11

Year

1 °
1968

1 2 3 4 5 6 7 8

1967 (158) (162) (167) (171) |175) (180) (184) (189) (194) (198):

(*****) Prediction by a method of extrapolation devised by the CCIR 
Secretariat, pursuant to Resolution 30 of the XIth CCIR Plenary Assembly 
(Oslo, 1966). For the values in brackets, the error probably exceeds the 
value of ±10 units of (D.

MeAN ERROR IN O PREDICTIONS CALCULATED OVER THE 12 PRECEDING 
MONTHS :

Period 
of prediction 
(months) 0 1 2 3 4 5 6 7 8 9

Mean error
+ 6.3 +7.2 + 7.4 +7.8 + 7.2 + 5.4 + 3.3 —0.1 —3.6 —6.9

Standard doviation of the error
±18.9 ±21J ±23.5 ±24.8 ±25.9 ±26.1 ±26.4 ±25.2 ±24.3 ±23.5

Commission VI on Radio Waves and Circuits

SYMPOSIUM ON ELECTROMAGNETIC WAYES

The Stresa URSI Symposium on Electromagnetic Waves has 
been postponed and defmitely fixed for the last week of June 
(Monday 24 to Saturday 29 June) 1968. Gonsequently the dead 
line for receiving the; summaries of the papers proposed has been 
postponed to 29th February 1968.

Nole : For more information see Informalion Bulletin n° 164, S
p. 37.
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INTER-UMON COMMISSIONS

IUCSTP

The nucleus of the Inter-Union Commission on Solar-Terrestrial 
Physics was established at the General Assembly of IGSU in 
January 1966. In view of the increasing responsibilities of the 
Commission, particularly those relating to future international 
cooperative programmes, the membership has recently been 
enlarged by the inclusion of Discipline Representatives.

At meetings of the full Commission held in 1967 in London 
(July) and St Gallen (October), recommendations regarding future 
programmes in solar-terrestrial physics were discussed. Two 
clocuments resulting from these meetings were widely circulated 
in November 1967 and are reproduced below. These are (a) a 
letter from the President of IUCSTP asking for national collabo- 
ration in the execution of the proposed programmes (Doe STP 
62(67)), {b) a summary of the main scientific projects proposed 
for the next few years, including the period of maximum solar 
activity (Doe STP 63(67)).

The terms of reference of IUCSTP include a number of acti- 
vities other than the organisation of programmes of the type 
mentioned above and are listed in the following extract from the 
Provisional Gonstitution which was approved by the IGSU Exe- 
cutive Committee in October 1967.
« 3. Terms of Reference.

The principal tasks of the Commission are as follows :
(a) To coordinate all symposia which deal with some aspect 

of solar-terrestrial physics and which have been suggested by 
IGSU organizations. The Commission may recommend to IGSU 
or to the Unions that a Symposium should be held, but it shall 
not itself be responsible for the organization of any such symposia.

{b) To promotc, organize and coordinate international research 
and cooperative projects in solar-terrestrial physics whenever 
inter-Union cooperation is desirable. The Commission itself shall 
not directly carry out research programmes implying its fmancial 
support.
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(c) To cletermine the type of data to be exchanged through 
those of the WDCs which handle data relevant to the disciplines 
of solar-terrestrial physics.

{d) To pro vide such advisory services as may be required in 
connection with the activities of the above WDCs.

(e) To provide such advice as may be requested by other ICSU 
bodies concerned with solar-terrestrial physics.

(ƒ) To implement the IQSY publications programme with the 
advice of, and under the supervision of, the IQSY Annals Editorial 
and Management Boards »,

STP 62(67)
To : ICSU National Gorrespondents 

Dear Golleague,

At the Rome meeting of the Executive Committee of the Inter
national Council of Scientific Unions, 10 October 1967, the cons- 
titution of the Inter-Union Commission on Solar-Tcrrestrial 
Physics (IUGSTP) was formally approved. The terms of refe- 
rence for the Commission authorize it «to promote, organize 
and coordinate international research and cooperative projects 
in solar-terrestrial physics » of the types that have characterized 
the IGY and IQSY programs.

It is only natural that man should take a close interest in his 
immediate environment and this interest has provided the driving 
force behind his explorations of the surfaces of the continents and 
the oceans of the world. At a later stage, his investigations led 
him to probe down into the earth’s crust and the depths of the 
oceans as well as into the air above. Meteorology began with the 
quest for Information about the characteristics of the lower 
atmosphere since these had an important influence on the weather. 
As techniques developed, new methods of probing the atmosphere 
and its ionized components up to greater and greater heights 
became possible; the space vehicles of today carry scientific 
instruments which can explore the vast reaches of interplanetary 
space and transrait their data back to the earth.

Probably the most important result to emerge from recent 
investigations of the upper atmosphere and interplanetary space
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is the growing understanding of the role that energetic solar 
radiation plays in determining the physical state of these regions; 
these radiations include ultraviolet light, X-rays and charged 
particles. Research on upper atmospheric phenomena is concerned 
with the nature of the interactions between these radiations and 
the earth’s environment. In this connection, it is important to 
consider not only the interactions with the earth’s atmosphere 
hut also those with the geomagnetic field. In recent years, the 
concise term «solar-terrestrial physics » (hereafter abbreviated 
to STP) bas been widely used to describe the whole complex of 
studies covered by research into the interactions between ener
getic solar radiations, the interplanetary medium and the near- 
earth environment.

There is no need to stress the fact that, in research relating 
to STP, it is essential for scicntific workers in many disciplines to 
work in close collaboration; the many different contributions 
which they make must be regarded as complementary to cach 
other in the search for a better understanding of the processes 
at work in the upper atmosphere and in interplanetary space. 
In addition, since STP can be studied successfully only if expe- 
rimcntal data are available from all parts of the workl, it is obvi- 
ously essential for scientists from many parts of the workl to 
share their results and oftcn to plan their experiments in coope- 
ration with each other so as to ensure that the maximum advan- 
tage can be gained from the resulting data. It is for this reason 
that STP is recognized as a Science in which both international 
and interdisciplinary cooperation and planning must receive 
great attention if success is to be achieved.

Within ICSU, the many disciplines which form part of STP 
are spread over four of the Unions : IAU, IUGG, IUPAP, and 
URSI, all of which had already collaborated during the IGY 
(1957-1958) and the IQSY (1964-1965). Although the IQSY 
program concentrated almost exclusively on the acquisition of 
data relating to STP, the IGY program included other types of 
investigation which required international cooperation. Both the 
IGY and the IQSY programs were of limited duration and they 
concentrated mainly on the encouragement and coordination of 
synoptic-typc observations; these provided essential basic data 
for global studies of many kinds, and background material for 
specializcd experiments with more specific objectives.
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Since the end of the IQSY, discussions have taken place from 
time to time on the desirability of continuing, in somc modificd 
form, the international interdisciplinary coordination which 
proved to 1« so successful during the IQSY and the IGY. In 
recognition of this need, the IGSU cstablishcd the IUGSTP in 
1966 and one of the principal objectives of this ncw Commission 
is to decide what form this coordination should take in the light 
of jmesent-day needs.

The cnclosed document describcs, in brief form, the recom- 
mendations which have reccntly cmerged from meetings of the 
IUGSTP in London (July 1967) and St. Gallen (October 1967) 
for a continuing program. Although it is recommended that 
certain programs of obscrvation should be given special attention 
during the ncxt few years, it must be emphasized that it is not 
the intention of IUGSTP to try to restrict the freedom of national 
organizations to pursue the lines of research and the experiments 
which thcy believc to be best suited to their available resources 
and capabilities.

It is my hope that you will bring the contents of the enclosed 
document to the attention of the appropriatc organization in 
your country as soon as possible, After they have considered in 
what way thejf wish to collaborate in the programs outlined, it 
would be appreciated if their plans could be communicated to 
the Acting Seeretary of IUGSTP (Dn G. M. Minnis) in London. 
At a later stage, it is intonded to provide more precise informa- 
tion about the actual intentions in each area and detailed arran- 
gements for cooperation between activa workers in each project. 
In the meantine, the outline provicled will give a preliminary 
indication of the broad intentions of the IUGSTP and I look 
forward to your cooperation in helping to make a success of this 
new effort in international cooperation.

Sincerely yours,
16 November 1967.

H. Friedman.
President, IUGSTP



International Cooperation in Solar-Terrestrial Physics

Foreword

This document has been prepared jointly by the members of 
the Inter-Union Gommission on Solar-Terrestrial Physics (IUGSTP) 
following meetings of the Gommission held in the United King- 
dom and Switzerland in July and October 1967. The information 
about the various projects described in the document should be 
regarded as preliminary only. Early in 1968, it is intended to cii’- 
culate a sccond document in which more precise plans for the execu- 
tion of the projects will be given. It is intended also to organize a 
General Meeting in Europe during 1968 at which ad hoe Working 
Groups will discuss the more detailed aspects of the different 
projects and make recommendations concerning their execution 
and the subsequent collection and analysis of the data.

The President of IUGSTP, Dr. H. Friedman, in his circular 
letter of 16 November 1967 has requested information on the 
desires of national organizations and scientists to participate in 
ono or more of the projects. It would be appreciated if such infor
mation could be transmitted to the following address :

IUGSTP Secretariat, 6 Garlton House Terrace, London SW 1.

16 November 1967.
G. M. Minnis, 

Ading Secretanj, IUGSTP

— 40 — STP63 (67)

International Cooperation in Solar-Terrestrial Physics

I. — Introduction

In recent months, the Inter-Union Gommission on Solar- 
Terrestrial Physics (IUGSTP) has received many proposals, 
relating to the field of solar-tcrrestrial physics, for programmes 
of observations which could be achieved mainly by making use 
of existing resources during the next few years. After considering 
these proposals, the Gommission decicled to select a limited number 
of project areas and to submit this short list to national academies, 
research councils and similar bodies. In this way, it is hoped to
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direct the attention of the international scicntific community to 
certain projects which seem to be important at the present time, 
and particularly for the period 1968-1970. In some cases, the 
project has been selected as being important for general reasons. 
In other cases, emphasis has been given to a project because il is 
particularly appropriate to the period of maximum solar activity 
which will coincide with the period 1968-1970 which is referred 
to as the International Years of the Active Sun (IASY).

In the list of projects contained in this document, each has 
been given a short title and this is followed by a brief explana- 
tory statement of the main features or the objectives of the pro
ject. At a later date, further attention will be given to the more 
detailed aspects of each project, ineluding not only the pro- 
gramme of observations hut also plans for the subsequent study 
and analysis of the results, often on a cooperative basis.

II.   DlSTRIBUTION OF INFORMATION ON PROGRAMME PLANS

The success of all the proposed programmes in solar-terrestrial 
physics (STP) can be enhanced by the arrangements, provided 
through IUGSTP, for national bodies and institutions to share 
advance Information about their plans for undertaking work in 
the various programmes. If such information is made available, 
it is more likely that uscful complementary and supplementary 
work will be carried out by organizations in other countries.

It is especially important to coordinate complementary obser
vations in the case of programmes involving satellites in order to 
take the maximum advantage of the relatively rare and expensive 
opportunities thus provided. The authorities responsible for 
satellite experiments are, therefore, invitcd to announce their 
plans, preferably as much as two years in advance, and to confirm 
or revise them at intervals of about six months. A responsible 
scientist should take the initiative to announce such information 
as :
(a) the approximate time interval within which the launch is 

expected to take place ;
[b] a brief statement listing the parameters to be measurcd and 

giving enough information to assist in the planning of related 
ground-based measurements, such as planned orbits, sensi- 
tivity of equipment, and rates of sampling;
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(c) recommendations as to which types of rclated grouncl-based 
measurements are considered to be most uscful.

Similar announcements by ground-based stations would assist 
the planners of rocket and satellite cxperiments, especially where 
the ground-based measurements refer to phenomena in the magne- 
tosphere or interplanetary space, or where they involve special 
or non-permanent series of observations.

III. — Recommended projects for the period 1968-1970
INCLUDING THE YEARS OF THE ACTIVE SUN

1. — Moniloring of Ihe Solar-Terrestrial Environment.

Systematic monitoring of solar activity and the terrestrial 
environment is a necessity for further progress in understanding 
most of the problems in solar-terrestrial physics. The cooperation 
which was characteristic of the IGY and the IQSY should be 
continued between the existing ground-based networks in the 
disciplines of solar activity ionosphere, geomagnetism, aurora, 
airglow, and cosmic rays. Data interchange through World Data 
Centres (WDGs) and through the exchange of publications allows 
the results of the monitoring programme to be used in global 
and regional studies and in interdisciplinary researches. The 
detailed plans for the acquisition, processing and redistribution 
of data will be modified in the light of recent research experience 
and of plans for special cxperiments.

Solar X-ray, ultraviolet and partiele radiations can be moni- 
tored directly only from space vehicles. The observations are 
of basic importance in studies of many ionospheric processes 
and atmospheric cffects. Thus, solar monitoring from satellites, 
prefcrably at distances beyond the radiation beits, should be 
improved and made continuous as soon as possiblc, and the data 
should be made available to the scientilic community for the 
many special projects which depend on knowing the changes of 
the solar flux with time.

It will be important also to organize, as soon as practicable, the 
monitoring, by means of satellites in suitable orbits, of the varia- 
tions in space and time of the characteristics of the near and 
distant magnetosphere and the solar wind. It would be advan- 
tageous :
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(a) to have a number of small, real-time telemetry satellites, 
operating simultaneously and carrying standard-package ins- 
truments;

{b) to include, in as many spacecraft as possible, Standard packages 
of radiation detectors and magnetic field probes.

Monitor data from simultaneously operating spacecraft with 
similar or equivalent instrumentation should be made availablo 
to all cxperiments as promptly as feasible, for example, through 
Satellite Data Centres. This prompt supply of data would be 
aided considcrably by making on-board data processing a Standard 
procedure in spacecraft.

2. — Prnlnn Flares.
Proton flares are one of the most powerful manifestations of 

solar activity; they inject into interplanetary space, streams of 
atomic particles with energies often ranging up to hundreds and 
even thousands of MeV. Such catastrophic outbursts constitutc 
one of the most serious hazards to the survival of men in space 
and they may also be of concern to passengers in future high- 
flying supersonic aircraft.

For the Proton Flare Project, every available tooi, both ground- 
based and space-borne, will be used in the study of all observa- 
tional aspects of sclected flares. Of particular interest are :
(n) the spatial structure of local solar magnetic fields at the 

flare source;
{b) the mechanisms by which particles are accelerated in and 

ejected from active regions;
(c) the energy spectra and composition of the rclativistic parti

cles produccd by the flare;
(cl) the interplanetary plasma clouds and shock waves that pro- 

pagate from the flare source both in and outside the ecliptic 
plane.

The Project is intended partly to improve our understanding 
of this most energetic phenomenon originating in the solar atmo- 
sphere and partly to develop more successful methods for flare 
prediction. Routine observations should be accelerated and, in 
addition, more sophisticated measurements should be introduced. 
The choicc of periods for such observations should be coordinated 
with the time schedules of related satellites, space probes, and 
rocket observations. Gertain space projects such as the «Apollo
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Telescope Mount », which is scheduled for the later portion of 
IASY, should be supported by the most comprehensive ground- 
based programme of observations that can bc organised within 
that time interval.

3. —• Disturbances of Ihe Inlerplandarg Magnetic Field Confi-
guralion.

During quiet solar conditions, a continuous flow of plasma 
streams radially away from the sun. This solar wind carries 
«frozen-in » solar magnetic field lines which, in the ccliptic plano, 
attain a spiral form due to the sun’s rotation, and which appear 
to be bunched in «sectors » with field vectors pointing either 
away from the sun or towards it. The basic configuration of the 
interplanetary magnetic field can be highly perturbed by enhanced 
plasma emissions from active regions of the sun, and by plasma 
clouds and shock waves emitted during solar flares. Several pro- 
cesses are of particular importance in relation to interplanetary 
magnetic field perturbations;
(o) galactic cosmic-ray modulation;
[b) solar energetic partiele propagation and diffusion through 

interplanetary space;
(c) partiele acceleration in the neutral regions between sectors 

or near shock fronts;
{d) the structure of the interplanetary medium outside the ecliptic 

plane, and
(e) the effects of interacting plasma clouds or shock waves.

Most important for the study of the interplanetary field are 
in silu measurements of the magnetic field and observations of 
the flux; and anisotropy of solar energetic particles, together 
with precise directional measurements of cosmic-ray particles by 
ground-level monitors. These data should be correlated with 
solar observations throughout the entire electromagnetic frequency 
range, as well as with observations of magnetic and ionospheric 
storms and other related terrestrial effects. The network of super- 
neutron monitors is an essential element of the observational 
programme and should be appropriately enlarged.

4. — Delerminalion of diameterisiics of Ihe Magnelosphere.
The earth’s magnetosphere behaves like an elastic container 

of plasma and energetic particles enveloping the earth; it is stret-
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ched and squeezed by the solar wind, and is capable of trans- 
mitting perturbations in the form of waves from one point to 
another. It follows that many geophysical ground-based obser- 
vations provide data which are related directly to the actual 
configuration of the magnetosphere and its temporal variations. 
For example, some: geomagnetic pulsations are manifestations of 
the response of the magnetosphere to changing conditions in the 
solar wind \ others are generated by plasma resonances due to 
an interaction between waves and particles. A better physical 
understanding of such correlations would make it possible to 
organize a service which could quickly provide much informa- 
tion about important characteristic parameters of the magne
tosphere, such as the positions of the boundary, the limit of the 
closed field lines, the plasmapause and the maxima of the trapped 
partiele fluxes. This project would alïord valuablè data to com
plement in silu observations made with rockets and space vehicles.

The immediate goal of the project would be to discover the 
dctailed relationships that must exist between ground-based 
geophysical observations and the behaviour of the heids, plasmas 
and unergetic particles in the magnetosphere and the interpla- 
netary medium. On the basis of the results obtained and their 
physical interpretation, the types of surface observations that 
provide the; most useful information about phenomena in space 
would be rccognizcd and then organized into a continuous service 
which would be capable of supplying rapidly all available infor
mation on ccrtain characteristic parameters of the magnetosphere.

The exccution of this project would reejuire 
(o) the establishment of appropriate observatories to supplement 

thosc which are already in operation and to fill any gaps in 
the present observatory network, particularly in auroral and 
sub-auroral latitudes and on the polar caps;

[b) the simultaneous use of satcllites to measure magnctic heids, 
electric held, magnetic pulsations, low-energy plasma and 
energetic particles along different orbits in spaceand

(c) effective mcans of collecting and exchanging both ground- 
based and satellite data.

1. — Conjugaie-Poinl Experimenls.
The cffects induced by many magnetospheric processes can 

be propagated in the form of particles or waves along a geoma-
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gnetic field line. If the field line forms a closed loop linking the 
northern and Southern hemispheres, the eiïects can hc detected 
on the ground almost simultaneously at the conjugale points at 
which the field line intersects the earth’s surface.

A great variety of phenomena such as aurora, VLF emissions, 
micropulsations, and pre-dawn ionospherie heating, give risc Lo 
such conjugate-point effects, and they can providc important 
clues about the primary processes. Whistlers can be used as a 
means of studying the propagation mechanism along the field 
line, and the field-line geometry can be deduced from observa- 
tion of the night-time opening of field lines, diurnal and seasonal 
variations of conjugacy, and the artificial injection of particles.

Conjugate-point experimonts must be performed simultan
eously in oppositc hemispheres; in consequence, they require 
co-operation hetween two or more countries. In principle, they 
involvc ground stations located as closely as possiblc to a pair 
of conjugale points; however, more sophisticated experimonts 
require one station at one point and a nehvork of stations in the 
conjugale area.

Of particular importance in the field of auroras and energetic 
partiele precipitation are simultaneous high-altitudc observations 
from aircraftflying along conjugale paths or from balloons launched 
in conjugatc arcas. Another extremely valuable arrangement 
would consist of simultaneous observations from a geostationary 
satellite and from ground stations at the conjugale points joined 
by the field line on which the satellite is located. Finally, obser
vations of the effects produced at conjugale points by particles 
injected along a field line, by means of an accelerator flown on a 
rocket or satellite, can yield vital Information on field-line geo
metry and electric fields.

6. — Electric Fields in Urn Magnelosphere.
The distribution of plasma and the energetic partiele conccn- 

tration in the magnetospherc are priraarily controlled by the 
magnctic field. However, slowly varying electric fields, associated 
with co-rotation or convection of the plasma and witli ionospherie 
currents, are also present; these fields also exert an important 
influence on the charged partiele population.

Very little is known at present about these electric fields. Howe- 
ver, their configuration is extremely important, in general, Lo
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partiele acceleration and hydromagnetic processes in the magne- 
tosphere. The experimental techniques for the direct measure- 
ment of these d.c. flectric heids are rapidly improving and could, 
if applied in a coordinated programme, yield Information of 
crucial importance.

A study project should include systematio electric field measu- 
rements carried out simultaneously with ion-cloud injeetions at 
pre-fixed locations and altitudes, and with satellite measurements 
of plasma conveclioii possibly involving direct electric field pro
bes, These investigations would be valuably eomplemented by 
ionospheric drift studies. During the initial stage of such a pro
grammee combined experiments using two or more methods at 
the samc time would be necessary to calibrate the different methods 
Egainst each other. In addition, careful studies should be made 
of I lic effect of ion-cloud injections on the field to be measured.

7. — Magneüc Slorms and Polar Disluvbances.
Magnetic storms and polar disturbances are manifestations of 

violent perturbations caused by solar plasma clouds impinging 
on the earth’s magnetosphere. These perturbations are morpho- 
logically complex; they involve the whole partiele population 
of the magnetosphere, ranging from the cold plasma to the most 
energetic of the trapped particles,

In order to makc further advances in our understanding of 
i hese phenomena, well-coordinated observations are necessary 
both on the ground and in space. The conduct of the proposed 
project would require :
(«) improvement of magnetic observations at ground stations;
[b) rapid transmission of microfilmed copies of records and digital 

data from the stations to th» appropriate World Data Gentres;
(c) establishment of new stations at locations likely to be the 

most useful for specific problems.
Activity indices intendecl to represent the physical processes 

involved should be recorded and made available to scientisls 
working in otlier related disciplines. Simultaneous high-altitude 
balloon X-ray measurements, at high latitudes and along geoma- 
gnetic parallels and meridians, should be coordinated with auroral 
observations from the ground, aircraft and satellites. Regarding 
measurements in space, variations in the flux and energy spectrum 
of trapped particles should b| studied, especially in the low-
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energy range; the behaviour of the plasma sheet in the geomagnetic 
tail shoulrl be carefully analyzed. The recently developed tech- 
niques of measuring electric fields in the ionosphere and in the 
magnetosphere by rockets and satellites should be utilised also 
so as to providc complementary data.

8. — Low-Latilude Auroras.
Tropical auroras in which the luminosity exhibits a structure 

have been observed by the naked eye at times of great geomagnetic 
storms, but reports of such events are rare. However, it is very 
likely that many barely subvisual auroras occur which could be 
detected with sensitive photoelectric photometers. During the 
last sunspot cycle, there were five geomagnetic storms of such 
great intensity that they must almost certainly have been accom- 
panied by sub-visual forms at low latitudes. These great geoma- 
gnetic storms indicate a cross deformation of the magnetosphere, 
the nature of which can be revealed by the accompanying mid- 
latitude and tropical luminosity.

To accomplish the observations, tropical airglow observatories 
should be equipped with automatic scanning filter photometers. 
After being alerted by flare-warning systems and by networks 
of ground-based magnetometers, jet aircraft could fly photome
ters across wide spans of latitude so as to map the extent of the 
auroral luminosity. At the same time, rockets in standby readiness 
could be launched to traverse the disturbed regions. Modern 
image-orthicon cameras are capable of recording detailed pictures 
of sub-visual auroral structures as has already been demonstrated 
at mid-latitudes during a great storm in May 1967. lonospheric 
sounders should be used to make observations of anomalous 
E-region ionization and these observations should be repeatcd 
at the highest practical rates under the alert conditions mentioned 
above.

9. —- Basic Structure of the Upper Aimosphere.
The atmosphere «breathes» in and out as a result of the 

diurnal, seasonal and solar-cycle variations of the energy input 
from the sun. In order to clarify the global picture of atmospheric 
structure, a systematic worldwide survey of composition, tempe- 
raturc and density is needed.

The air drag on satellites can be measured with high sensi-
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tivity up to greafc altitudes and sucli measurements provide a 
simple and precise mcans of following density variations. At 
altitudes below 200 km, however, drag forces increase so rapidly 
that the lifetime of a typical satellite is severely curtailed. Satel- 
lites with high mass to cross-section ratios and with restartable 
rocket power to sustain their lives in low orbit are needed to 
explore the atmosphere below 200 km. Instrumentation should 
be included for composition, airglow and total-density measure- 
ments.

The 80-120 km region includes the transition from a mixed 
atmosphere to one in which eddy and molecular diffusion compote 
with one another before difl'usive equilibrium is attained at still 
greater altitudes. Furthermore, the photochemical reactions that 
occur in the 80-120 km region exert a most important inflmmce 
on the neutral atmosphere at all greater heights.

During IQSY, small rocket techniques were developed to 
probe the atmospheric structure from the high stratosphere up 
to the thermosphere. The methods employed included the use of 
explosivc grenades, luminous vapour releases, falling spheres, 
mass spectrometers, observations of airglow at different heights 
and photometry of solar radiation fluxes at various wavelengths. 
The techniques have only reccntly attained a high degree of 
absolute accuiacy and their employment thus far has been con- 
fmed to the vicinities of just a few rocket ranges. For the future, 
therefore, it is important to apply small rocket methods more 
widely in conjunction with satellite surveys, so as to establish the 
large-scale global figure of the mesosphere and thermosphere 
under basic conditions and to distinguish the distortions caused 
by micro-, meso-, and macro-scale changes.

10. — Atmospheric Dynamics.
Atmospheric dynamics cncompasses what is perhaps the most 

complex system of interacting processes that faces man in the 
study of his physical environment. These processes have origins 
that derive in part from the behaviour of the mcteorological 
regions beneath, in part from interactions with the solar wind 
beyond, and in part from effects induced in silu. They have conse- 
quences that range from simple wind Systems, through such 
diverse phenomena as compositional changes in the neutral gas, 
anomalous heating, and the modulation of energetic partiele
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irregularity such as sporadic-E, spreacl-F, travelling distur- 
bances and radio auroras.

Dospite the complexity of the processes involved, recent 
advances indicate that a concerted effort at this time will lead to 
a greatly improved understanding of individual aspects of these 
phenomena and of the system as a whole. The project must involve 
an extension of normal meteorological measurements, improved 
networks of Standard equipment for monitoring the ionosphere, 
and a judicious use of the more sophisticated (although more 
expensive) techniques now provided by ground-based meteor- 
scatter and Thomson-scatter radar systems and by high-altitude 
gun and rocket soundings.

11. — Ion Chemislrtj of D and E Begions.

It is generally agreed by ionospheric physicists that their most 
urgent need is a knowledge of the identity of the positive and 
negative ions in the D and E regions. Bccause of the importance 
of minor constituents in the neutral atmosphere and the comple
xity of the relevant ionic reactions, it is difficult to deduce the 
fund amen tal processes from measurements of electron density 
alone, except in the most general terms. Rocket and ground- 
based measurements must be used in combination and at times 
and placcs selected carefully so as to yield the maximum amount 
of scientific information. The experiments shoukl include rocket 
measurements of the ionized and neutral constituents of the D 
and E regions, rocket and ground-based measurements of electron 
density, and measurements of the intensities of solar radiations 
and encrgetic particles in appropriate energy bands. Among the 
problems which may be solved by these measurements, if properly 
coordinated, are:
(«) the role of meleoritic ionization;
[b) sunrise efïects;
(c) ion production by mid-latitude partiele precipitation;
{d) sporadic-E ionization; and
(e) the relation between laboratory measurements of rate coefïï- 

cients and those observed in the ionosphere.



12. Sudden lonnspheric Dislurhances [SIDs).

The coming solar maximum offers the first opporlunity to 
apply several recently developcd rockol and satcllito cxperi- 
mcntal tcchniquos to the Study of solar Hare ionization effecls 
in the D region, sBömmonly known as SID’s'. II is proposod to 
organize; a project which will include the following suh-divisions :
(1) The rèfognition of the onset of a Hare (within 15 sec) hy means 

of real-time transmission,. to a launch sil >•. of infonnation 
from a satollite which can monitor hard X-ray intensity 
(exceialing 10 keY||

(2) Monitoring throughout the Hare, witli a time resolution of 
1 see: nr better, of the solar spectrum in the range 0.05-20 A;

(3) Rockct (and pefhaps gun) soundings of the electron and ion 
density profiles in the D and E regions bct.wün 50 and 150 km. 
These should start as soon as pos'sible after the Hare warning 
and should he repeatéd at intervals throughout the duration 
of thö Hare; in eycry case, a contrei sounding must he made 
after the end of the Hare;

(4) Monitoring, with a time resolution of 1 üc or better, of the 
phtti height given by VLF radio signals, and of the ionospheric 
absorption as raeasured by pulse, cw, and riometer methods.

This project should reveal the effects at various levels in the 
ionosphere of the variations with time in the hardness of the 
Hare radiation and it should add greatly to an understanding of 
the ion chemistry of the lower D-region.
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Important Notisij»

Dr. E. R. Dyer, Jr. replaced l)r. C. M. Minnis as Stcretary 
of lUCSTP on 1 January 1968 and all correspondent» should 
he sent to Dr. Dyer at : National Academy of Sciences, 2101 
Constitution Avenue, N. W., Washington, D. G. 20418, USA.
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International Symposium on the Physics 
of the IVIagnetosphere

Washington, D. C., September 3-13, 1968

PRELIMINARY ANNOUNCEMENT

Go-sponsored by :

Committee on Space Research (COSPAR).
International Astronomical Union (IAU).
International Association of Geomagnetism and Aeronomy 

(IUGG-IAGA).
International Union of Pure and Applied Physics (IUPAP). 
International Scientific Radio Union (URSI).

Held by :

US National Academy of Sciences.
NASA Goddard Space Flight Genter.

Organization of topics ;

1. Solar wind — magnetosphcrc interactions.
2. Magnetosphere models.
3. Geomagnetic tail.
4. Low-energy plasma in the magnetosphere.
5. Auroras and polar substorms.
6. Trapped radiation.
7. Wave-particle interactions.
8. Acceleration processes.
9. Laboratory experiments.

Program committee :

J. W. Dungey (UK) — URSI Representative.
G.-G. Falthammar (Sweden).
K. I. Gringauz (USSR) — URSI Representative.
W. N. Hess (USA).
R. Lüst (Germany).
I. B. McDiarmid (Canada).
C. E. McIlwain (Canada)
N. F. Ness (USA).
T. Obayashi (Japan) — URSI Representative.
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B. J. O’Brien (USA).
E. N. Parker (USA).
J. G. Roederer (USA).
G. A. Skuridin (USSR).
J. A. Van Allen (USA).
S. N. Yernov (USSR).
D. J. Williams, Secretary (USA).
I. A. Zhulin (USSR).

Attenclance by invitation. For further information, contact 
any member of the Program Gommittee.



SERVICES PERMANENTS

FAGS Permanent Service Annual Reports for 1966

BUREAU INTERNATIONAL DE L’HEURE

Durant 1966, 1c BIH a continué a former et a comparcr des 
échelles de temps en usage ; le Temps üniversel TU, ie Temps 
Atomique TA et 1’éc.helle de temps intermédiaire TUC. II a, d’autre 
part, pris une part accrue a Ia coordination des émissions de 
signaux horaires. Les calculs ont été automatisés et accélérés.

Temps üniversel.

Les observatoires qui collaborent aux travaux du BIH envoient 
les résultats de leurs mesures de latitude. Le BIH en déduit les 
coordonnées du póle et les corrections de longitudes qui permettent 
de passer des TUO individuels au TUI, commun a toute la Terre. 
Après lissage des valeurs observées, fait dans les observatoires, 
le BIH calcule par moyenne la valeur définitive de TUI, TUI déf, 
et celle du TU régularisé par application d’une correction a période 
annuclle : TU2 déf.

Le calcul et 1’édition des circulaires donnant les coordonnées 
du pole et les corrections de longitudes ont été entièrement auto
matisés.

Cependant, pour gagner du temps, le BIH a décidé de calculer 
simultanément les coordonnées du póle et TUI déf en utilisant 
les mesures brutes de latitude et de TUO, sans lissagc au niveau 
des stations participantes. Les essais conduits sur les années 
1964 et 1965 ont été satisfaisants et cette nouvelle méthode a 
été appliquée pour 1’année 1966. Une partie du retard de la publi- 
cation de 1’heure définitive a été comblée : le Bulletin Horaire 
de mars-avril 1965 a été envoyé le 9 juin 1966, celui de mars-avril 
1966, le 14 février 1967 soit avec une avance de 4 mois.

Gonjointement avec le service International du Mouvement 
Polaire, nous avons préparé et envoyé des formulaires pour la 
transmission sous une forme homogène des données d’observations.



Ges formulaires sont entrés officiellement en service le ler janvier 
1967, mais plusieurs observatoires les avaient utilisés plus tot, 
a titre de controle.

Les nouvelles méthodes de calcul, possibles grace a 1’emploi 
de l’ordinateur de l’observatoire de Paris, permettent, par 1’éli- 
mination des lissages, de suivre de plus prés les caractéristiques 
de la rotation de la Terre et les valeurs publiées de TUI déf et 
TU2 déf en sont améliorées. A la fin de 1966, les latitudes de 40 
Instruments et les TU de 43 instruments étaient transmis au 
BIH.

T E M P S AT O MIQ U E.

Nous avons modifié la définition de 1’échelle moyenne de tcunps 
atomique A3 du BIH : A3 repose sur Lous les étalons absolus et 
des poids ont été attribués pour tenir compte de leurs stabilités.

A3 est toujours une échelle intégrée reposant sur les compa- 
raisons de fréquence. La méthode de eomparaison par 1'intermé
diaire de fréquences-étalon a été utilisée plus complètement en 
traitant par la méthode des moindres carrés toutes les équations 
de liaison.

Les modifications ont donné a l’étalon moyen A3 une stabilité 
qui peut être estimée a 10J2 environ. A la fm de 1966 le nombre 
d’étalons suivis était de 8.

Goordination des émissions de temps.

On sait que les signaux, horaires sont émis dans une échelle 
liéc en temps atomique, mais qui comporte, par rapport a ce 
temps, un décalage croissant linéairement avec le temps et des 
sauts de rattrapage, afin de suivre approx,imativement TU. Gette 
échelle est appelée TUG. Le BIH a continué a maintenir 1’échelle 
TUC. Le décalage choisi pour janvier 1966 a permis de suivre TU 
sans qu’aucun saut n’ait été nécessaire.

D’autres signaux suivent un système différent : sans décalage, 
mais avec sauts plus nombreux. Le BIH a favorisé la coordination 
de ces signaux entre eux et construit une autre échelle inter
médiaire entre TA et TU : TAS (temps atomique a sauts). Le 
GGIR a chargé le BIH du maintien do 1’échelle TAS.

De plus, le BIH doit maintenant aviser les autorités responsa- 
bles lorsqu’un réajustement des signaux horaires a TUG (ou TAS) 
est nécessaire.
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Publications périodiques du BIH.
1. — Bulletin Horairê : Le Bulletin Horaire, distribué gratuite- 

ment sur dcmande, donne pour chaque période de deux mois les 
différences entre les diverses échellcs de tcmps : A3, TU2 déf, 
TUI déf, TUG, TAS. II public, en outre, les écarts des temps 
d’émission nominaux des signaux horaires avec TUG.

Lc fascicule contenant les résultats de janvier-février donne 
en outre des renseignements généraux et un tableau des princi- 
pales émissions de signaux horaires. Les progrès de la coordina- 
tion des signaux horaires permettent de réduire de plus en plus 
le volume de la publication. Le Bulletin Horaire est tiré a 550 
exemplaires, 430 sont distribués.

2. — Circulaire D : La circulaire D est un résumé du Bulletin 
Horaire, envoyé par avion dés que les résultats sont obtenus. 
Elle comporte les comparaisons entre les échelles de temps : 
TU2 déf, TUI déf, A3, TUG ainsi que les coordonnées du póle, 
mais pas les écarts entre les signaux et TUG. Gette circulaire 
est suffisante quand une précision de 1 ms est demandée sur les 
temps d’émission des signaux. Pour limiter les frais postaux, 
la circulaire D n’est envoyée que sur demande justifiée : les usagers 
peu pressés, les bibliothèques, trouvent toutes les données de ces 
circulaires dans les Bulletins Horaires correspondants. 140 exem
plaires sont envoyés.

3. — Circulaire sur les corrections de longitude : Gette circu
laire mensuelle donne de 10 jours en 10 jours les coordonnées 
du póle, interpolées et extrapolées, ainsi que les corrections de 
longitude correspondantes. Elle est envoyée par avion vers le 
25 du mois, pour Ia période qui couvre le mois précédent, 140 exem
plaires sont envoyés.

4. — Circulaire A : annuelles, donnent la différence TU2 — 
TUI (140 exemplaires).

Personnel — Divers.

En 1966, les travaux du BIH ont demandé la collaboration a 
plein temps de 3 calculateurs (Mlle A. M. Desprats, Mlle R. Bar- 
thalot, M. E. Eisop). Les travaux de recherche ont été menés 
par des astronomes de 1’observatoire (Mlle M. Feissel, M. R, 
Forga) et par des stagiaires (Mlle M, Jorge-Silva, M. F. Razanam- 
parany), M. R. Thomas, comptable et Mme G. Mulhauser, secré
taire, ont travaillé a temps partiel.
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Les calculs ont été faits sur rordinateur de Poliservatoire de 
Paris. Les publications ont été préparées par 1’Imprimerie de 
l’observatoire. Ges services ont été rendus gratuitement.

Nous tenons a remercier ici tous les directeurs d’observatoires 
et de laboratoires pour leur collaboration et tout particulièrement 
le Directeur de l’Observatoire de Paris pour son aidc matérielle 
considérable.

Le Directenv,
B. Guinot.

LE SERVICE INTERNATIONAL 
DES URSIGRAMMES ET JOURS MONDIAUX

Le service International des Ursigrammes et Jours Mondiaux 
(IUWDS) est un service permanent de l’Union Radio Scientifique 
Internationale (URSI) en association avcc 1’Union Astronomique 
Internationale (UAI) et l’Union Internationale de Géodésic et 
Géophysique (UIGG). L’IUWDS adhère a la fédération des ser
vices d’Astronomie et de Géophysique (FAGS) : par son inter
médiaire, il regoit des subventions de l’UNESGO pour une partie 
de ses activités et de ses publications.

Le service s’attache a réaliser une coopération immédiate et 
permanente entre tous les scientifiques intéressés par l’activité 
solaire et ses conséquences géophysiques. Gomme service perma
nent 1TUWDS apporte aussi son concours a l’UAI et au GOSPAR 
pour des activités épisodiques.

La surveillance de l’activité solaire et géophysique ne peut se 
réaliser que par une coopération volontaire de tous les observa- 
toires et instituts qui y sont intéressés. LTUWDS organise cettc 
coopération grace a ses centres régionaux ou a ses centres associés : 
ceux-ci réunissent dans une région donnée, les informations 
obtenues et les diffusent soit directement, soit vers les autres 
centres régionaux en utilisant les moyens de Communications les 
plus rapides. Grace a cette organisation, la plupart des phénomènes 
observés sont connus dans le monde entier quelques heures après 
1’événement.

Gette difussion rapide a deux buts : d’une part 1’information 
pure et simple, d’autre part 1’établissement de prévisions de 1’ac-
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tivité solaire ou géophysique a rintention de tous ceux qui y sont 
intéressés.

Gomme exemple particulièrement caractéristique et exception- 
nel de cette diffusion de rinformation, prenons celui du centre 
de Stockholm, en Suède. Les mcssages codés appelés URSI- 
GRAMMES sont dilïusés tout d’abord aux instituts directc- 
ment intéressés : Observatoires d’Astronomie d’Uppsala, de 
Stockholm (Saltsjöbaden) et station d’Anacapri (Italië), Obser- 
vatoire Géophysique de Kiruna, Observatoires lonosphériques de 
Lulea, de Lycksele et d’Uppsala, mais aussi a la Station Radio 
d’Enköping, aux Instituts de Technologie de Stockholm et de 
Göteborg, a 1’Institut de Géodésie d’Uppsala, a différents orga
nismes de la Défense Nationale et de la Marine, aux Ghemins de 
Fer Suédois, a deux journaux et a 1’Agencc Centrale Suédoise 
d'Information.

Les prévisions concerncnt des disciplines variées et portent 
sur des périodes de temps trés diverses.

La plupart des ccntres régionaux ont été établis au départ 
pour faciliter les transmissions par radio. De ce fait, il existe unc 
tradition assez longue de prévision des conditions de propagation : 
prévision a long terme, c’est-a-dire plusieurs mois a l’avancc, 
compte tenu de 1’évolution probable de Tactivité solaire complétée 
par une prévision a court terme, de l’ordre de la semaine et du 
jour, destinée a tenir compte de la situation réelle et surtout des 
perturbations occasionnelles liées aux événements solaires. Pour 
répondre a ce besoin un certain nombre de centres régionaux, 
notamment ceux de Fort Belvoir (USA), de Moscou (URSS) ét 
de Kokubunji (Japon) travaillcnt 24 heures sur 24 et sont capables 
d’envoyer des alertes ou do fournir des prévisions partout sur une 
période trés courte de 6 a 12 heures.

Gette prévision étant liée a la connaissance de Tactivité solaire 
et de Tactivité géomagnétique, on a été amené a faire de Ia pré
vision dans ce domaine. Dcpuis quelques années des progrès 
considérables ont été faits dans la connaissance des phénomènes 
solaires; ces progrès sont liés au développement de techniques 
nouvelles (radioastronomie, mesure des champs magnétiques 
solaires, etc...) et a Taugmentation du nombre d’observatoires, 
principalcment dans les régions aurorales. Par ailleurs les expé- 
riences spatiales ont a la fois apporté des connaissances en ce 
domaine et posé des exigences : il n’est pas possible d’envoyer
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des hommes clans 1’espace sans s’assurer cjuc pendant le voyage 
ils ne risciuent pas les véritables tempêtes cosmiques quc cons- 
titue soit l’arrivée de protons trés énergiques (plus de 100 Mev) 
soit le passage des nuages de plasma solaire lié aux perturbations 
géomagnétiques. On assiste donc sur le plan des observations a 
un effort gigantesque de certaines organisations pour assurer par 
elles-mêmes une surveillance et une prévision quasi permanente 
de 1’activité solaire.

Dans le cadre de 1’IUWDS, les scientifiques qui leur four- 
nissent en fait les connaissances dont ils ont besom, ont eux aussi 
perfectionné leurs méthodes. G’est ainsi que lors du Gongrès de 
Belgrade (31 aoüt 1966), le service a changé ses normes de prévi- 
sions de 1’activité solaire, en se proposant d’alerter les organismes 
intéressés lorsqu’il identifie sur le disque solaire soit un centre 
d’activité particulièrement éruptif (moins de 10 % des centres 
observés fournissent les trois quarts des éruptions) soit un centre 
capable de donner une éruption a protons de grande énergie (cc 
sont des événements particulièrement rares et importants). Dans 
1’un et 1’autre cas la position du centre suspect est donnée et la 
prévision est renouvelée toutes les 24 heures. Bien entendu les 
éruptions a protons, prévues ou imprévues, sont signalécs aussitót 
que possible, ainsi que les orages géomagnétiques qui rentrent 
aussi dans le cadre de cette prévision ; ces nouvelles normes sont 
appliquées depuis le ler janvier 1967.

Dans la plupart des pays, cette activité solaire intéresse aussi 
les services de météorologie qui étudient son influence possible 
sur les phénomènes météorologiques de sorte qu’il existe une coo- 
pération trés active avec ces services. En particulier l’IUWDS 
transmet aux périodes d’équinoxe des messages météorologiques 
spéciaux (STRATWARM) pour signaler les échauffements de la 
stratosphère cjui se produisent dans les zones aurorales : ceux-ci 
sont en relation avec les changements de saison et le renversement 
du régime des vents. D’autre part la météo assure la transmission 
des Geoalerts de 1’IUWDS et des informations concernant les 
satellites météorologiques.

L’année 1966 a permis la mise a 1’épreuvc des possibilités de 
l’organisation a propos d’un certain nombre d’expériences soit 
régionales, soit moncliales. Getto coopération a été un succès c{ui 
marqué une évolution dans les possibilités du service et réalise 
pleinement ses ambitions.
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A rinitiative du Dr. Svestka, Président de la Gommission 10 
de 1’UAI, un projet d’étude des éruptions a protons (PFP) a 
débuté le ler mai 1966, patronné par 1’IQSY et encouragé par 
riUGSTP. Ge projet proposait d’une part une observation inten
sive des centres a protons et des éruptions a protons, d’autre 
part une publication concertéè des observations obtenues. La 
première partie qui devait s’étendre jusqu’a la fin du mois de 
septembre 1966 nécessitait une prévision des éruptions a protons 
et sa diffusion immédiate a tous les observatoires eoopérants, 
soit quatre vingl observatoires répartis dans le monde enticr. 
L’IUWDS a permis la pleine réussite de:: cette partie du pro- 
gramme qui avait été confiée au secrétaire de l’IUWDS assisté 
d’un certain nombre d’experts qualifiés. Le centre de Meudon, 
bénéficiant du concours total de 1’observatoire de Meudon et de 
ses experts et de celui de la plupart des observatoires solaires 
(en particulier de celui de Toyokawa), a pu prévoir les deux érup
tions a protons les plus spectaculaires de cette période. Ge résultat 
est trés encourageant pour un premier essai. II a montré que les 
teclmiques utilisées étaient valables et que le réseau de 1’IUWDS 
pouvait assurer les liaisons rapides nécessaires a cc genre d’ex- 
périence.

Sur un plan plus restreint, l’IUWDS a apporté au SPARMO 
1’appui de son organisation, lors des deux campagnes de lachers 
de ballons pour 1’étude du rayonnement cosmiqim. La première, 
pendant les deux premiers mois de 1966 se déroulait simultané* 
ment dans les zones aurorales arctiques et antarctiques soit a 
partir de bases fixes, soit a partir de bases mobiles. Malgré les 
difficultés des liaisons, les bulletins de prévisons sont arrivés en 
général dans l’heurc qui suivent leur émission. La seconde, en 
Juillet-Aoüt a permis 1’observation compléte de révénement du 
7 juillet dans les zones aurorales arctiques.

De fagon organique, mais épisodique, le service permanent 
prête son concours au GOSPAR et a TUAI.

Le GOSPAR a la responsabilité d’identifier tous les satellites 
et toutes les sondes spatiales et de fournir aux organismes intéressés 
les éléments de calcul des satellites et des renseignements sur le 
fonctionnement de ceux qui peuvent donner lieu a une observa
tion internationale. En fait c’est le centre mondial de 1’IUWDS 
a Fort Relvoir qui joue alors le róle essentiel en centralisant les 
informations pour le compte du GOSPAR et en les diïïusant par
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télégramme ou par lettre circulaire (tous les quinze jours) selon 
I’intérêt des expériences.

L’UAI a un service, actuellement a la charge du Smithsonian 
Observatory de Gambridge (Massachusetts), pour annoncer les 
observations de comètes, de novae et en général de tout objet 
imprévu pouvant intéresser les astronomes. L’IUWDS est chargé 
de transmettre les informations : cctte année une vingtaine de 
télégrammes ont été envoyés et 1’année s’est terminée sur un 
événement totalement imprévu, la découverte d’un nouveau 
satellite de Saturne qui a pu être confirmée en quelques jours 
grace aux Télégrammes Astronomiques.

Une charge plus routinière est celle de favoriser l’observation 
simultanée dans certains domaines ou de publier simultanément 
des observations relatives a des disciplines trés différentcs. Dans 
1’un et 1’autre cas, il s’agit d’une coordination originale qui n’est 
assurée par aucun autre organisme.

Le premier but est atteint par la publication du Galendrier 
Géophysique International dans de nombreuses revues ou par sa 
dilïusion a de nombreux observatoires. II prévoit suivant le 
rythme des observations, un jour par semaine (RGD), trois jours 
par mois (RWD), deux semaines par saison (WGI) et quelques 
autres jours répartis dans 1’année, tous particulièrement propres 
aux observations ionosphériques, au tir de fusées météorologiques 
et a toutes mesures locales qui peuvent bénéficier d’une simul- 
tanéité avec d’autres observations.

L’« Abbreviated Galendar Record » rassemble pour chaque jour 
les diverses observations solaires et géophysiques. G’est une com- 
pilation unique qui paralt après un délai de quelques mois dans 
les IQSY Notes. Pour les années 1960 a 1965, l’édition défmitive 
paraitra dans «Annales de 1TQSY ».

L’ensemble de 1’organisation du service a été décrit en détail 
cette année dans le N° 19 des IQSY Notes sous le titre «1966- 
1967 World Day Program ». Ge fascicule est disponible sans frais 
auprès du Secrétaire de 1TUWDS (Dr P. Simon, Observatoire, 
92 — Meudon — France). II décrit 1’organisation des Jours Mon- 
diaux, les programmes scientifiques recommandés pour ces jours 
ou périodes, 1’organisation des divers centres, 1’organisation des 
échanges de messages, d’alertes et de prévisions, les diverses 
activités du service et pour conclure donne des informations trés
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complètes sur les centres mondiaux et régionaux, les représentant» 
nationaux et la composition du comité de direction.

Favoriser cette coopération entre des disciplines parfois trés 
diverses est une tache ingrate mais cependant trés passionnante; 
ingrate car chacun s’intéresse principalement a ses propres pro- 
blèmes et nul ne peut prétendre a une compétence dans tous les 
domaines; passionnante car elle |st indispensable en raison des 
problèmes que vont poser les voyages de 1’homme dans I’espace, 
et surtout elle permet d’établir des relations exceptionnelles avec 
un grand nombre de personnes diverses qui apportent volontiers 
leur coopération active et aimable, cc qui est trés réconfortant.

P. Simon,
Secrétaire de PIUWDS


