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1

SAMDEL SILVER

As wa go to preas, it is with the deepest regret 
that we have received the newa of the death on 5 November 
1976 of Professor Samuel Silver, Honorary President of 
DR3I, and President of the Union from 1966 to 1969»

An appreoiation of Professor Silver's many contri- 
butions to URSI will appear in our March 1977 issue.

+ + + + +
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MESSAGE DU PRESIDENT

La publioation de ce deux centième numéro du 
Bulletin de 1'URSI - trente-huit ans après son apparition 
en 1930 et vingt ans après le numéro 100 - marqué un 
jalon dans la vie déjli bien remplie de notre Union. Notre 
Secrétaire Général, le Dr. Minnis, qui assume depuis bien 
longtemps la charge de sa composition et de sa rédaction, 
avec une compétenoe et un dévouement qui forcent 1'admi- 
ration, a bien voulu rappeler è oette occasion quelquea- 
unes des étapes de son histoire.

En 1938, 1'URSI comptait 17 pays membres. II y en a 
aujourd'hui 56. Je souhaite que la parution de oe numéro 
200 coïncide avec une acoélération de notre diffusion et 
de notre tirage (actuellement de 1.300 exemplaires).
Ainsi se manifesterait avec évidenoe le succes de notre 
politique d1implantation dans les pays neufs sur la voie 
du développement, qui oonstitue 1'un de nos objectifs 
primordiaux.

J. Voge

+ + + + +



THE URSI INFORMATION BULLETINs DOUBLÉ CENTURY

The appearance of the 200th number of the URSI 
Information Bulletin providea an occasion for looklng at 
the origine and the development of this publication over 
a period of 56 yeare and for asking ourselves whether any 
changes wi11 be desirable in the future.

In January 1938, Monthly URSI Bnlletin No 1 appeared 
for the first time and inoluded 25 stencilled pages 
stapled into a green paper cover. During 1956 and 1959 the 
Bulletin oonsisted of three partst Information and announ- 
eements of interest to the Member Committees and the 
Conuniasions of the Union, titles of scientific documents 
received in the URSI Seoretariat in Brussels, and an 
extensive seotion which contained the text of the recent 
Ureigrams and replaoed the earlier bulletin of Ursigrams.

During the whole of 1956 and 1939 the Bulletin was 
published at monthly intervals in spite of the outbreak of 
World War II in September 1939, and it oontinued to appear 
up to April 1940 (No 26) ahortly before the ocoupation of 
Eelgium.

Publication was resumed in November 1946 (No 29) 
following a deoision of the General Assembly in Paris in 
1946. The format Eind contents of the pre-war years were 
retained except for the section containing the Ursigrams 
the distribution of which had not yet been reorganised.

In October 1947, the Bulletin (No 40) was typeset for 
the first time in an experimental format. The format adop- 
ted in January 1949 (No 55), with the now familiar grey 
cover, remained unchanged until December 1975 after which, 
in the interests of eoonomy, an offset printing prooess 
was adopted,

The firm of Vaillant-Carmanne SA of Liège has printed 
the Proceedings of URSI General Assembllea since 1934 and 
the URSI Information Bulletin since 1949» It is worth 
reoording the long history of cooperation, over a period 
of 42 years, between the URSI Seoretariat and the 
sucoessive representatives of this firm including the 
present Managing Director, Monsieur Georges Dengis.

Prom 1949 to 1967, the Bulletin appeared at intervals 
of two months. However, since 1966, following the elimi- 
nation of material considered to be of seoondary importan- 
ce, it has been published quarterly. The general polioy
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regardlng the Bulletin is determined by the General 
Assemhly and, in 1972, the Finance Committee made two 
recommendationsi that the Memher Committees of URSI 
ahould be aaked for their viena on the value of the 
contents, and that a further attempt ahould be made to 
reduce the space devoted to lesa important material. The 
replies received led to the decision not to print 
articles of a scientific charaoter since these were not 
appropriate to an Information bulletin. It was decided 
also to reduce the amount of detail oontained in reports 
of meetings of various kinds, especially of those rela- 
ting to organisations of secondary interest to URSI.

As a result of these ohanges the average number of 
pages per vear was reduced from 217 (1969-1972) to 155 
(1972-1975) as ahown in Table 1, The ohanges in the 
amount of space oocupled by different types of informa- 
tion during these two periods are shown in Table 2.

Table 1: Siae of the URSI Bulletin
Period Issues/ Average number of pages

year per year per issue
1965-1967 6 494 62
Sept.1969-June 1972 4 217 54
Sept.1972-June 1975 4 155 59

Table 2i Space occupled by different
subjects in the URSI Bulletin

Sept.1972 
June 1975

io

Sept.1969 
June 1972

*
URSI Assemblies 25 
Member CoBmittees(addreases) 19 
Sympoaia(announoements & reports) 12 
PAGS(including BIH and ItTWDS) 9 
URSI Commissions(including IUCAP

and IUCRM) 7 
Reorganisation of URSI 7 
URSI Board of Officers 5 
Obituaries 3 
ICSÏÏ 2 
Scientific articles 0 
URSI Statutes 0 
Miscellaneous 11

100

14
9
7
5

13
11
5
3
416
4

11
100
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At the General Aseenibly in 1975» the Puhlicatione 

Commlttee recommended that the contents should remaln 
similar to what they had been between 1972 and 1975 and, 
as mentioned earller, that an offset printing prooess 
should be adopted. Pollowing a discussion on the format 
of the Bulletin, in the UHSI Council in 1975» it was 
decided to adopt the international A5 page siae at the 
same time as the change in the printing process which 
took effect as from the March 1976 issue.

Several readers have remarked that the offset Bulle
tin ia less attractive than it was when it appeared in 
its traditional typeset form. Although this is a valid 
comment, the loss in style must be balanced against the 
deorease of about in the cost of printing and distri- 
buting the Bulletin in its new offset format.

No doubt the Bulletin will be a subject for discus
sion at the General Assembly in 1978. In the meantime, 
the Secretary General would weloome comments on the value 
of its contents and suggestions for improvements.

6 November 1976 C.M. Minnis

+ + + + +

THE UNIONS AND ICSU

1, Introduction
During the URSI General Assembly in 1975» the DRSI 

Council discussed certain aspects of the relations 
between the Scientific Unions and ICSU. As a result, Re- 
solution C.9 was adopted in which the Board of Officers 
was requested to examine the position of the Unions 
within ICSU, and to report its conolusione to the URSI 
Assembly in 1976.

At the ICSU General Assembly in 1976, there was some 
discussion on the question whether or not reeolutions 
adopted at ICSU General Assemblies were applicable also 
to the adhering Unions. The Assembly expressed no opinion 
on this question, but the General Committee decided to 
ask the incoming President to take it up with the ICSU 
Eiecutive Board, and to bear in mind the views that had 
been expressed in the General Committee by the represen- 
tatives of the Unions and of some of the Academies.
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Thus the study of the relations hetween the ünions 

and ICSD which has been undertaken by UESI will prooeed 
along lines parallel to that of the ICSU Executive Board. 
Many of thoae in URSI who are interested in this question 
nay not be fully aware of the origine of ICSU and of the 
Unions, and the purpose of this article is to summarise 
the more relevant events of the period sinoe 1900 and to 
point out several features of the present situatiën.

2. The International Research Counoil (1919-1951)
During the late 19th century, rapid developmenta in 

soience and improvoments in international Communications 
led to the formation of varioua smal! groups of scientists 
which were more or less international in oharacter. In 
order to ooordinate the aotivities of these often indepen
dent groups, the Akademie der Wissenschaften in Göttingen 
took the initiative which led to the formation, in 1900, 
of the International Asaociation of Academies. At that 
time the main oentres of soientific research were in 
Europe and, probably for this reason, the principal parti- 
eipants in the Association, besides the Aoademy in 
G5ttingen, were the Austrian (Vienna), Bavarian (Munich), 
Oerman (Berlin), and Saxon (Leipzig) Academies and the 
Academy in Heidelberg. The activities of this Association 
terminated with the outbreak of World War I in 1914»

At the end of 1918, two conferences of scientifio 
academies were held in London and Paris; later, on the 
joint initiative of the Académie des Sciences (Paris),the 
Royal Society (London) and the National Academy of 
Sciences (Washington), the International Research Council 
(IRC) was created during a Constitutire Assembly held in 
July 1919 ia Brussels.

The objeotives of the IRC were»
(1) to co-ordinate international efforts in the 

different branches of soience and its applications;
(2) to initiate the formation of international 

Associations or Unions deemed to be useful to the progress 
of soience in accordanoe with Article I of the resolutions 
adopted at the Conference of London, October 1918;

(5) to direct international soientific activity in 
subjects which do not fall within the purview of any 
ezistlng international associations;

(4) to enter through the proper ohannels into rela- 
tion with the Governments of the oountries adhering to
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the International Sesearch Council in order to promote 
investigations falling within the competenoe of the 
Council.

A country adhered to IRC through its Aoademy of 
Science or an equivalent hody. Eaoh Aoademy designated 
delegates to the Ceneral Assemhly of IRC; when dealing 
with queations other than those of a purely soientifio 
character, the numher of votes to which an Aoademy was 
entitled was determined hy the population of the country. 
Between Assemblies, IRC was managed by an Executive 
Committee consisting of five members eleoted by the Assem- 
bly. Later, each of the Unions was permitted to nominate 
a repreaentative.

The number of countries adhering to IRC rosé from 12, 
the number of delegations present at the Constitutive 
Assembly in 1919, to 29 in 1925. However, in view of the 
fact that IRC was oreated immediately after the end of 
World War I, only the "Allied Powers" and neutral ooun- 
tries were permitted to apply for membership. In oonse- 
quenoe, the Academies that had been most active in the 
earlier International Assooiation of Academies were not 
represented in the new International Research Council.

In aocordanoe with item (4) of its objeotives, the 
IRC Constitutive Assembly in 1919 reoognised several 
Soientifio Unions, each ooncerned with a branch of scien- 
tifio research in which there had already been some co- 
ordinated international activity. One of these Unions was 
the International Union of Soientifio Radiotelegraphy, 
later to become universally known as URSIj this Union was 
the successor of the International Commission for Soien
tifio Wireless Telegraphy which had met in Brussels on 
several occasions in 1915 and 1914« By 1922, in addition 
to URSI, the Unions ooncerned with astronomy, geodesy and 
geophysios, mathematice and chemistry had already begun 
their aotivities; by 1925, other Unions had been formed 
to deal with the biological Sciences, geography and 
physics.

The oreation of these Unions, and the incorporation 
within them of some of the smaller bodies that had 
preoeded them, was successful in ensuring better ooordi- 
nation, at international level, of a wide range of 
soientifio research. However, during the 1920’s the 
Unions objected to their lack of freedom as adherents to 
IRC. Por example, a Union oould not amend its Statutes 
without the approval of IRC, and it could not admit
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oountriee that did not already adhare to IEC. Moreover, 
since the "Central Powera" in Europe were excluded from 
memberahip of IRC, and hence of the Cnions, IRC could not 
be regarded as a genuinely international organisation.

At the IRC Assembly in 1928, it was pointed out that 
the Unions had been speoially oreated to deal with aoien- 
tific queetiona whereas IRC was, above all, an adminia- 
trative organisation which, in the view of the Onions, 
posseased unneceasarily wide powere. Aa a result of the 
varioua oriticiama of IRC, the Asaembly deoided to 
eatabllah a Gomaisaion whioh waa given the taak of revi- 
sing the Statutea which had been in force aince 1919 ancl 
which ware, in any oase, due to expire in 1931» This 
Conunisaion conaiated of three repreeentativea of the 
Uniona (IDGG, IUPAP and URSl) and 12 repreaentativea of 
the Academies. The Commisaion later expressed the view 
that IRC should be dissolved and replaoed by a new body 
to be known as the International Council of Scientifio 
Unions (ICSU). It racommended also that the great majo- 
rity of the membera of the future ICSU Exeoutive 
Committee ahould be deslgnated by the Unions and that 
"ICSU ought to be, in a very large measure, an emanation 
"of the Uniona."

The reoommendationa of the Commisaion were accepted 
by the IRC Exeoutive Committee in 1930 and submitted to 
the General Assembly in 1931* When opening this Assembly, 
the President referred to the view that the freedom of 
the Unions was threatened by the superpoaition on them 
of the IRC whioh exerciaed "a too strict tutelage".

3. The International Council of Soientific Unions
(1931-I9A6)~

The Commisaion's reoommendationa were approved by 
the IRC Assembly in 1931 and the objeotivea of the newly 
created ICSU werei

a) to establiah links between the national adhering 
organiaationa and the varioua international Uniona}

b) to deal with the orientation of international 
soientific activity in fielda where there were no 
existing international organiaationa;

c) to enter, through the national adhering organi- 
sations, into relations with the Governmenta of the 
oountriea adhering to the Council, in order to promote 
soientific inveatlgatlons in these countries.



In addltion, the Statutes of ICSU no longer contalned 
a clause «hich ezcluded the adheelon of the "Central 
Powere" in Europe. As in the former IRC, the Executive 
Committee waa authorised to direct the affaire of ICSU 
hetween Assemhlies; it included 16 repreeentatives of the 
eight Uniona, two membera elected by the Aaaembly, and 
the four ICSU Officers (Preaident, two Vice-Preaidenta, 
and Seoretary General). Aa a reault of theae changes,
ICSU could olaim that it waa a truly international orga- 
niaation and that ita main concern waa the^derelopment of 
the aotivitiea of the then exiating and future Uniona.

4« The International Council of Scientific Uniona
(1946-1976)

Since the end of World War II, the ICSU Statutee 
have undergone major changea on aeveral oocaaiona. In the 
preaent Statutee, adopted in 1972, the atated principal 
objectivea of ICSU are»

a) to encourage international acientifio activity 
for the benefit of mankind;

b) to facilitate and coordinate the activitiea of 
the International Scientific Uniona;

c) to atimulate, design and coordinate international 
interdisoiplinary scientific research projects, and

d) to facilitate the coordination of the interna
tional scientific aotivitiea of ita National Membera.

Moreover, in order to further the attainment of 
these objectivea, the Council may»

a) enter, through the intermediary of the hational 
adhering organisations, into relations with the Govern- 
ments of their respective countries in order to promote 
scientific research in these countries;

b) maintain relations with the United Nations and 
ita specialised and related agenclea, and

c) make such contacta and mutüal arrangementa aa are 
deemed necessary with other International Councils, other 
Uniona or other organisations where common intereata
exist.

The former Executive Committee, which waa respon- 
aible for the direction of the affaire of ICSU between 
Aasemblies, haa now been replaced by two new bodiesi the 
General Committee and the Executive Board. The General
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Conmiittee conaists at present of 18 representatives of 
the 18 ïïnions, 12 national representatives (elected by 
the Assembly), and the 5 ICSU Officers (President, Past 
President. Vice-President, Seoretary General and 
Treasurer). It meets once per year and is responsible for 
dealing with scientific matters in general, including the 
coordination of the oooperative activities of the Uniona 
and the varioua Committees set up by ICSU. The Executive 
Board meets several times each year and is responsible 
for the day-to-day management of ICSU affaira, and for 
all financial mattere. It consists of two representatives 
of the Unions and two National representatives, elected 
by the General Committee from its own membership, and the 
five Officers mentioned above.

5. The Bevelopment of ICSU and the Unions
It is obvious that the present objectives of ICSU 

are very much wider than they were in 1931 and, in parti- 
oular, they are no longer centred, above all, on develop- 
ing the activities of the Unions. In consequence, ICSU 
has ceased to be a purely administrative body concerned 
with matters arising out of the scientific activities of 
the Unions, The Council has become inoreasingly involved 
in dealing with numerous broad questions which are not 
the concern of individual Unions, and with many matters 
arising out of the links with UNESCO sinoe 1946.

The growth, since 1931, in the number of Unions and 
other bodies associated with ICSU is illustrated belowi

1931 1976
National Academies, etc. 41 65

Scientific Unionsi
Exact Sciences, etc. 7 11
Life Sciences _2. _J_

8 18
Inter-Union Commissions 1 4
ICSU Committees, etc. (excluding

administrative bodies) 0 14
It can be seen that whereas, in 1931, responsibility for 
scientific activities was almost entirely in the hands of 
the Unions, it is now about equally divided (in terms of 
the number of separate organisations) between the Unions 
and ICSU. The relatively large inorease in the number of 
Unions concerned with the newer llfe Sciences is also



11
worth noting.

The prinolpal reason for the large growth in the 
munter of 1CSU Committees, as compared wlth that of the 
ïïnions, is the inoreaslng attentlon that is being glven 
to international soientifio projecta of various kinds 
which can not easily be regarded as the responsiblllty 
of particular ünions. The first of these was the Inter
national Geophyslcal Year (IGY) in which astronomere, 
oommunication soientists, geophysicists and physiclsts 
assoclated with several ünions were involved. It was 
followed by the International Biological Programme which 
was of interest mainly to the ünions oonoerned with the 
life Sciences. These two projeots were limited in duratlou 
but ICSU Committees are involved also in longer-term 
investigations where no limiting date has been speoified} 
for example, the probleme of the pollution of the terres- 
trial environment, scienoe in the developing oountries, 
oceanographic studies, the availability of soientifio 
data, and the applications of space vehicles to sclentiflo 
research. In each of these, the subjects covered extend 
over the fields of several ünions.

6. ICSÜ Committees and Inter-ünion Commlssions
When the IGY was first proposed, responsibility for 

the central organisation was given to an Inter-ünion 
Commission. However, beoause of the inoreasingly large 
scale of the programma, it eventually beoame clear that 
neither the ünions nor ICSÜ would be able to provide the 
large-scale finanoial support that was required for the 
central coordination of such a complex project. In 
consequence, it became necessary to aak the countries 
which had agreed to partioipate in the project to maks a 
series of special contributions, in addition to those 
they already made to the ünions and to ICSÜ, for use by 
the IGY Commission. Since the Commission could no longer 
be regarded as an Inter-ünion Commission, controlled and 
finanoially supported by the ünions, ICSÜ decided to 
change lts status to that of a Special Committee of ICSÜ. 
Responsibility for the IGY was, therefore, transferred 
from the ünions to ICSÜ and to the participating oountries 
which made available the necessary funds.

The IGY Committee was the first of a series of ICSÜ 
Committees and it has provided a model for most of the 
Committees that have been oreated since 1959} their 
aotivities are determined mainly by the resources that 
can be made available by the participating oountries and



moat of their financial needs are met by these countrles 
and by ICSU.

Inter-Dnion Commisaions, on the other hand, continue 
to be the joint responsibility of the Unions which created 
them and whioh provide most or all of the finanoe required 
for their operation.

The increaae in the level of the aotivities of ICSU 
is reflected also in the finances of the Uniona and of 
ICSU itself. Over the past 25 yeara, the oombined oontri- 
bution made to ICSU by the Academies,,and simllar national 
bodies, and by UNESCO haa inoreaaed from $J9»000 in 1950 
to nearly |2 millions in 1975* If an allowance is made for 
the real increases in oosts over this period and for the 
decreasa in the value of the US dollar, this inorease 
represents an inorease in purohaaing power of about 10 
times.

However, this tenfold inorease oorreaponda to an 
inorease of about 7 times for the Unions, as compared to 
50 times for ICSU and its Committees. In other words, the 
Unions now receive a muoh smaller proportion of the total 
funds than they did in 1950. The amounta and the oorres- 
ponding percentages are shown in Tables 1, 2 and 5- The 
amounts given in dollars for 1950 should be multiplied by 
a factor of 4 or 5 in order to obtain amounta oorrespond- 
ing approximately to values in present-day dollars.

Table li Contributlons of Academies and other
National Sourcea to ICSU and the Unions

- 12 -

$(000
1975 1950

1(000} io
Uniona 776 47 17 81
Inter-Union Commisaions 12 1 0 0

788 48 17 8
ICSU 506 19 4 19
ICSU Committees, etc. 495 50 0 0
GARF _5I Jl 0 0

856 Si i;
1,646( a) 100 21

BK 10<

(a) Excluding special oontributions. interest, sale of 
publications, etc.i total 1(000)500 (approx.).



Table 2> Allocation of UNESCO Grants to ICSTJ

1975
$(000)%

1950
$(000)$

Unions 168 60 0 0
Inter-Union Commissions __2. 11 §1

177 63 15 83
ICSU 0 0 5 17
ICSTJ Committees, etc. 103 57 0 0
GARP 0 0 0 0

103 il 11
$(000)260 100)i $ (000)18 100$

Table 5: Oltimate Destlnatlon of Contrlbutions
and Grants shown in Tables 1 and 2

1975
$(000) $

1950
l(oool$

Unions 901 47 17 44
Inter-Union Commissions 57(~b) Ji 11 18

958 50 52 82

ICSU 198 10 7(o) 18
ICSU Committees, etc. 698(d) 56 0 0
GARP _J2 0 0

968 16
$(000)14226( a) 100$

OE3D
$(000)22 100$

(a) Excluding special contrlbutions. interest, sale of 
publioations, etc.« total $(000)500 (approx.).

(b) Grants made to ICG account for $(000)40 of the total.
(o) Excluding a UNESCO grant of $(000)14 for administra- 

tive and office expenses.
(d) Inoome from other souroes amounted to |(000)l65 and 

administration expenses to 1(000)382.
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7. Relations between the Onlons and ICSÏÏ

7.1 Polnts for Dlaouealon
In any discusaion of the relations between the 

Unions and ICSU, several different aspects of the queation 
must be conaideredi

a) the statutory position of the Unions as adherents 
to ICSU;

b) the implioations of differences of opinion between 
the representatives of the Unions and of the Academies in 
the ICSU General Aasemblyj

c) the relativa importance of the programmes of the 
Unions, and of the aotivities of the ICSU Committees;

d) the allooation, to the Unions and other ICSU 
bodies, of the funds provided by the Academies and UNESCO.

7.2 The Statutory Position
The title of ICSU is misleading since it gives rise 

to the mistaken view that the Counoil was created by the 
Unions, and that it is controlled by them. ICSU should be 
regarded rather as a loose federation to whioh certaln 
international Unions and national Academies adhere volun- 
tarily without losing any of their independence or their 
freedom to act in their own best interests.

A oondition for the admission of a Union to ICSU is 
that its Statutes should provide for the direotion of the 
Union by a General Assembly of its members. In view of 
this, it seeme obvious that resolutions adopted by the 
ICSU General Assembly are not automatically applicable to 
the Unions. Such resolutions may, however, be submitted to 
the General Assemblies of the Unions for consideration.

In the oase of URSI, the Eoard of Officers is autho- 
rised to make decisions of various kinds between Assem
blies of the Union, but such decisions are subject to 
ratification at the nezt Assembly. Hence, ICSU resolutions 
can be submitted to the URSI Board of Officers for consi
deration, and possible aotion, before the nezt Assembly.

7•5 The Unions and the Academies of Science
Both the Unions and the Academies are represented in 

the General Assembly of ICSU. In most cases the National 
Committee whioh adheres to a Union is established by the 
Aoademy whioh adheres to ICSU,



It aeems reasonable to assume that the opinions of 
an Academy, in so far as they refer to Science in general, 
are influenced by the oombined views of ite own National 
Committees, and that these opinions are determined 
primarily by national polioies and objeotives. On the 
other hand, the views of an international Union, in rela- 
tion to its particular branoh of Science, and also to 
more general questions, represent the consensus of opinion 
of a considerable number of National Committees in 
different oountries.

It is sometimes assumed that the oombined views of 
the Unions must necessarily ooinoide with those of the 
Academies sinoe the Academies adhere, through their 
National Committees, to the Unions as well as directly to 
ICSU. This is a mistaken idea since it ignores the dis- 
tinetion made above, and also the different geographioal 
distributions of the Academies which adhere to ICSU and 
those which adhere to the various Unions. Even if these 
distributions were identioal, it would not automatioally 
follow that international opinions on scientific questions 
and on general matters, as expressed by the Unions, must 
be the same as the oollective national opinions of the 
Academies.

The possibility of differences of opinion between the 
Unions and the Academies has led to the view that the 
Unions should perhaps have an opportunity of expressing 
their own opinions on various subjects independently of 
those expressed by the Academies. The suggestion that 
there should be two separate International Councilst one 
for the Unions and one for the Academies is probably 
impracticable. It would appear to be preferable to devise 
some method whereby the ICSU Aasembly could give formal 
reoognition to differences of opinion between its inter
national and its national adherents. This would permit 
further examination of the reasons for any differences 
and would facilitate progress towards a convergence of 
opposing pointe of view.

7.4 The Unions and ICSU Committees
There are, at present, 14 ICSU Committees (or similar 

bodies) which receive practically all their financial 
support from the Academies, either directly or through 
ICSU, and from the UNESCO grant to ICSU. Pive of these 
deal with very general topics which cover the oollection 
and classification of scientific data and of Information 
contained in publioations, with the teaching of science
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and with applications of science in the devaloping 
oountries. The remaining nine Committeee are concerned 
with various specialised short- or long-term programmes 
in fielda which are of interest to several Unions: water 
resources and the ooeans, the terrestrial atmosphere and 
inter-planetary space, oertain hiologioal studies, etc.

Eiperience has shown that, although it is possihle to 
set up a Committee with oertain ohjeotives in mind, it is 
muoh more difficult to decide when the Committee has 
achieved its principal objeotivee and when to terminate it, 
There is a natural tendency for those who are actiye in 
such Committeee to seelc reasons for oontinuing their 
existence. There is also a tendency for Committeee to step 
outside their terms of reference and to attempt to deal 
with mattere that are more appropriate to the Unions.

The upward trend in the number of ICSU Committees oan 
obTiously not continue indefinitely and, at some stage, 
it will be neoessary to review the roles of the Unions and 
the need for the oontinued existence of some of the 
Committees. Thie question does not arise in dealing with 
the Inter-Union Commissions since they are solely respons- 
ible to the Unions which oreated them and which provide 
praotioally all their finanoial faeeds.

7*5 Allocation of Funds
No doubt every Union and every ICSU Committee belie- 

ves that it merite a greater proportion of the funds made 
available by the Academies and by UNESCO for the encou- 
ragement of international scientific activities. It would 
be inapproprlate to attempt to discuss this question in 
more detail in the present article which deals only with 
the broader aspects of the situation.

Tables 1 and 2 above show the amounts paid in 1975 
by the Academies, and other national souroes, and by 
UNESCO grants to 17 Unions and 14 ICSU Committees. After 
allowlng for the raallooation of the UNESCO grants by 
ICSU, and for the oontributions made by the Unions to 
their Commissions and to oertain ICSU Committees, the 
final destinations of the funds in question were as shown 
in Table J. The proportions received by the Unions and by 
ICSU Committees were 50$ and 40$ respeotively in 1975» as 
compared with 82$ and zero in 1950.

It would be illogioal to oonclude that if the ICSU 
Committees ware dissolved, the oontributions released 
would all beoome available to the Unions, since oertain



funda are speoifically allocated for uae in particular 
projects. It la aometlmea aaserted that it ia uneoonomical 
to eatablish a aeparate ICSD Committae for each project; 
the coat of adalnlatration of the 14 ICSU Committeea in 
1975 waa $382,000: an average of $27,000 per Committee. 
Theae figurea auggeat that thero ia room for a review of 
the preaent aituation, including an inveatigation of the 
poaaibility of grouping aeoretarial and adminiatrative 
aervicea, or of tranaferring reaponaibilitiea for certain 
projeota to the appropriate Uniona.

The aim of thia article haa been to outline the 
origine of ICSU and the Uniona, and to refer briefly to 
certain aapecta of the relationa between theae organiaa- 
tlons and the Academiea of Science. It haa not been 
posaible to go into great detail and the intention ia 
rather to provoke diacuaaion among our membera whioh will 
be helpful to the Board of Officera when it meeta in 1977«

- 17 -

12 November 1976 C.U. Ulnnla

+ + + + +

REPORT ON IUCAF
Meeting in Grenoble, Auguat 1976

The Inter-Union Commiaaion on Precuency Allocationa 
for Radio Aatronomy and Space Science (IUCAF) ia entering 
a particularly aotive period of work in preparation for a 
World Adminiatrative Radio Conference (WARC) of the Inter
national Telecommunication Union (ITU) in 1979» at which 
frequenoy allocationa for all aervicea will be reviewed, 
The Commiaaion haa already prepared ita provlaional viewa 
on the allocationa and requirementa for radio aatronomy, 
and ia carrying out aimilar preparationa in reapect of 
apaoe reaearch. The XVIth General Aaaembly of the Inter
national Aatronomioal Union (lAU) in Grenoble in Auguat- 
September 1976, provided an opportunity to discuaa the 
provisional viewa with a number of other radioaatronomera, 
including many who had been aerving ae IUCAF correapon- 
denta in varioua countriee and had already aeen the 
provlaional IUCAF propoaala for radioaatronomy, An "open” 
meeting organiaed by Dr. John Findlay waa therefore held 
in Grenoble the day before the IAÜ General Aaaembly 
formally atarted, and was followed on the neit day by a 
meeting of the Commiaaion itaelf to conaider the opinlone 
whioh had been eipreaaed.
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The proposals of IUCAF were mainly endorsed, but 

many detalled ohanges were suggested and there was oonsi- 
derable emphasis on the specific aotions whlch needed to 
be taken to ensure that the wishes of the radioastronomy 
community will be taken fully into consideration. Among 
the many topics disoussed, three emerged as being of 
special importanoe for the WARC. The first is the reoog- 
nitlon that if more allooations and wider bandwidths are 
to be obtained for radioastronomy, this will be achieved 
only by sharing frequencies with other services when suoh 
sharing is teohnically feasible. The second is the im- 
praotibility of sharing with services in which transmit- 
ters radiate from balloons, aircraft or earth-satellites 
within the line of sight from an observatory, and the 
diffioulty of operating even in adjacent or harmonically 
related bands when the transmissions are of high power.
The third topic is the inoreasing interest in line obser- 
vations at millimetre wavelengths and the need to decide 
which of the many lines that have been observed should 
have priority in the requesta for proteotion. The IAU ia 
ourrently sponsoring a world-wide survey of opinion on 
this issue, coordinated by Dr. Brian Robinson of Austra- 
lia, and a report has already been submitted to IUCAF,

The revised IUCAF proposals will soon be distributed 
to the IUCAF correspondents in many oountries and to 
national administrations responsible for frequency 
polioies. Bearing in mind that a frequency conference oan 
take formal account only of proposals from these admi
nistrations, their sponsorship or support is necessary if 
radioastronomers are to aohieve any significant improve- 
ment in frequency allooations and proteotion. IUCAF is 
playing an important r6le in coordinating the presentation 
of the requirements, but it is essential that individual 
scientists should make strenuous efforts in their own 
oountries to ensure that these requirements are considered 
fully in the formulation of national frequency polioies. 
IUCAF will be glad to help in any way it can.

F. Horner 
Seoretary, IUCAF 
Appleton Laboratory 
Bitton Park 
Slough SLJ 9JX

4 November 1976 England
+ + + + +



RADIO OCEANOORAPHY 
Hamburg, 1976

A Colloquium on Radio Ocaanography was held at the 
Mai-Planck Institute for Meteorology, Hamburg, Germany (FR) 
from 29 September to 6 Ootober 1976. The Colloquium was 
sponsored by the Inter-Union Commission on Radio Meteo
rology at the suggestion of the parent Dnionsi ORSI and 
IDGG. lts purpose was to review research, both theoretioal 
and experimental, on radio, radar, and miorowave observa- 
tions of the ocean, to establish the needs of oceanic 
scientists for such data, and to delineate new avenues of 
research on the topic.

The Programma Committee consisted ofs
Chairmanj John Apel (USA), Co-Chsirmanj Robert Stewart 
(USA) , Donald Barriok (USA), Pierre Broche (France),David 
Cartwright (UK), K.N, Fedorov (USSR). Preben Gudmandsen 
(Denmark), Klaus Hasselmann (Germany), Gaspar Valenzuela 
(USA), Bradford Bean (DSA)and laaac Revah (France).

Looal arrangements were handled by Werner Alpers of 
the Max-Planck Institute.

The Colloquium was attended by 70 radio scientists 
and oceanographers from IJ oountries. Ten review and 26 
research papers were delivered during the firat three 
days. Of these, JO were submitted for inclusion in the 
proceedings of the Colloquium and, after review, they will 
be published in Boundary-Laver Meteorology.

The final three days were occupied with panel 
meetings designed to asaeas the contribution of radio 
teohniques to the solution of problems in large-scale 
oceanography, wind waves, and ice and frozen oceans. These 
panel reports, together with appendices, will be published 
in the proceedings. The appendices will oontain lists of 
radio Instruments on (or planned for) satellites, recent 
important Rusaian publications in radio oceanography, and 
recent review papers on this subject.

Of the review papers, four surveyed the fields that 
can or will make use of radio measurements. Klaus Hassel- 
aann summarised what is presently known of the ocean wave 
spectrum and of the modulation of ahorter waves by longer, 
larger ocean waves. Walter Düing, in a leoture on the 
variability of major ocean ourrents and eddies, ahowed 
that most of the kinetic energy of the ocean is in eddies 
with wavelengths of around 100 km and periode of one to
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two montha. Little is known obout the distribution of this 
randosi motion or the procesaes whioh govern it. The time 
and space scales are auitable for observation by 
satellite, and these data may be both useful and neoessa- 
ry. Preben Gudmandsen summarieed the Information necessary 
for a better underatanding of ice dynamica and discuased 
how the Arctic Ice Dynamics Experiment contributea to this 
work. R.S. Mather dosorlbed a way in whioh aatellite geo- 
detic data, when fitted into a four-dimensional referenoe 
frame, oan be used to study ooean topography, ourrents, 
and tidea.

Six papers reviewed radio measurements of the marine 
environment. Donald Barrick aummarised ways hf radio 
signals can be, and are being,used to meaaure ooean wave 
spectra and sea surfaoe currents. Gaspar Valenzuela 
reviewed the theories of miorowave soatter from the sea 
surfaoe, and J.W. Wright related how observations of this 
scatter have been used to meaaure ahort ocean waves in 
ways that illuminate the prooesses which govern the motion 
of the sea surfaoe and its response to the wind. Expanding 
on this theme, Charles Elachi illustrated a variety of 
interesting and important ooeanic features that are 
observed by synthetic-aperture radars with reaolutions of 
around 25m. Thomas Wilheit surveyed ooean surfaoe and 
atmospherio prooesses which influenoe the miorowave tempe- 
rature of the sea as observed from space and disoussed how 
a multifrequency radiometer oan measure wind speed,surfaoe 
temperature, and rainfall over the world's oceans. Finally 
a combination of four miorowave intruments designed to 
measure sea surfaoe topography, ooean waves, sea surfaoe 
temperature, wind speed, and other parameters, to be 
oarried by the SEASAT-A satellite, was described by James 
Dunne.

The research papers, delivered for a day and a half 
following the review papers, described recent work in 
radio oooanography including hf radio soatter, miorowave 
soatter and radiometry, and recent experiments that have 
used radio techniques to study the ocean surfaoe.

The sossion on hf scatter demonstrated that the 
theory for this relatively simple soatter is well under- 
stood, and that it can now be used to maks ooeanographic 
measurements. D. Crombie used soatter at short ranges to 
measure waves travelling against the wind, and oonoluded 
they must be generated by non-linear interaotions between 
oomponents of the wave spectrum. J.C. de Maistre,P.Broche,
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and M. Croohet related radio observatlone to wind direo- 
tions, and B. Lipa deecribed a mathematica! teohnique 
which allows radio soatter at a single radio frequenoy to 
be uaed to calculate the ooean-wave directional spectrum. 
In a similar manner, D. Trizna demonstrated that long- 
period swell can be observed with shorter radio wave- 
lengthe. Finally, two papers described radars which use 
radio scatter propagated via the ionosphere to measure 
waves at great distances. A new Australian system was 
described by P. Deiter, while W. Sandham reported on 
measurements of winde in an Atlantic storm observed by a 
radar in England.

^he second session of research papers was devoted to 
miorowave radiometry. H. Blume described an airborne two- 
frequency radiometer used to map sea-surface temperature 
and salinity in the Chesapeake Bay and nearby Atlantic 
waters. Comparison with ship observations showed that the 
system had an accuracy of 1°G for temperature and 1 part 
in 1000 for salinity. ïï. Campbell, in summarising the 
Arotic Ice Dynamics Experiment, demonstrated that radio
meter and radar measurements, when combined, can be used 
to differentiate first-year ice from multi-year ice and 
to map ice movements. Continuing on this topic, Gloersen 
analysed the time variation of sea ice concentration and 
multi-year ice fraotiona within the Arotic basin over a 
four-year period using satellite and airoraft data. M. 
Tiuri, extending radiometer techniques into low salinity 
areas of the Gulf of Bothnia, reported that a J-frequency 
vhf radiometer can measure ice thicknese, and detect ice 
ridges. L. Thrane modeled the performance of a multi- 
frequency radiometer and the techniques for processing 
these data, to evaluate its performance under typical 
conditions. Ha is optimistic that future spaceborne radio
meters will provide useful measurements of sea-surface 
temperature through clouds. Windsor weighed the benefits 
obtainable from such a satellite radiometer system, 
assuming that it performs as expected, against the cost 
of obtalning such data.

The session on miorowave radar observations of the 
sea generated the most discussion and controversy, and 
indioated that this difficult subject is still developing. 
R. Harger began by describing mathematically how large 
ocean-wave structure can be estimated effioiently from 
miorowave observations of short ocean waves. G.P. de Loor 
reported on wave-tank and ocean studies designed to under- 
stand the prooesses producing images seen by synthetic-
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aperture radars. His work shows that such radars oan see 
Band wavea on the bottom in shallow areas of the North 
Sea, ooean waves, and oil spills. R. Shuohman examined the 
influence of ooean wave motion on the performance of a 
synthetic-aperture radar. His observations indicate that 
the wave1s phaee velooity oauses defoousing of the image, 
not the orbital velocitiee predicted by eome recent theore- 
tical investigations. Two papers summarised what is known 
about the average radar croas-section of the sea at micro- 
wave frequencies. Both find that it depends on wind speed 
to soms power, but with oonsiderable scatter. H. Moore 
conoludea that the scatter is most likely due to errors 
in the independent measurements of wind speed, while L, 
Jones concludes that there is considerable scatter even 
when the wind speed is well measured. Two other papers 
analysed the use of microwave scatter at vertical inci- 
denoe for measuring wave height. S. Clifford pointed out 
that the wave height spectrum, at least in prinoiple, oan 
be derived from the phase fluotuations of the microwave 
signal. E. Walsh compared the wave height variance 
observed by an airbome radar with heights measured by a 
wave buoy, and found that they agreed within about 10$.

Two papers oonsidered the application of aatellite 
altimetry to measurement of the marine geoid. F. Vonbun 
compared the sea-surface topography observed by satellite 
altiaeters with that predicted by models of the geoid, 
and found differenoes of lm - lOm. B. Bouglas pointed out 
that these differenoes come from inaccurate caloulations 
of the satellite orbit. By using altimeter data at inter- 
sections of aatellite passes, this error can be greatly 
reduced.

Several field experiments oontributed to an under- 
standing of processes influencing microwave scatter from 
the sea. Two papers, by W. Alpers and by A. Heece, inves» 
tigated the hydrodynamic modulations of short waves by 
longer gravity waves. This process is of fundamental 
importanoe in accounting for the variability of the radar 
cross-seotion of the sea whioh allows microwave radars to 
image the longer waves. The wind/wave channel study by 
Rsece measured the variation of wind-generated short 
waves in the presence of a sinusoidal, longer wave.
Alper's data, oolleoted during the North Sea Wave Obser- 
vation Project, inoluded radar measurements of wave 
modulation and wave heights. His theory, based on work 
by J. Wright, adequately explained the observed modulation
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of radar oross-seotion. In another experiment, D. Ross 
and L. Jones measured the radar cross-section as a 
funotion of fetch at constant wind speed; they found no 
variation, although one was expected. Shemdin, using data 
colleoted off Florida, compared spectra obtained from 
X- and L-band synthetic-aperturo radar images with wave 
buoy spectra. He found that the radar spectra compare 
well with wave-height spectra, and not with the wave- 
slope spectra as previously proposed. In a final paper,
D. Levine inveatigated the effect of the ionosphere on 
SEASAT sensors, and ooncluded that it can be important 
during the peak of the sunspot oycle.

Ootober 1976 Bobert Stewart

+ + + + +



US NATIONAL COMMITTEE - AUTÜMN MEETING

The Annual Meeting of the US National Committee of 
URSI was held in Araherst, Maas,, from 11-15 Octoher 1976 
and a oopy of the scientifio programma has been received 
in the URSI Seoretariat. The broad coverage of the field 
of telecommunications science and related aubjects ia 
illustrated by the topios covered in the sessiona arranged 
by the local repreaentatives of the URSI Commiasions (see 
below),
A Antenna meaaurementa, dielectrio meaaurements.
A, B Dosimetry, microwave meaaurements and expoaure ays- 

temsj inatrumentation - probesj auditory and sensory 
effeots} prompt behavioural effects; central nerveus 
ayatem effects} immunologie and hematopoietio effectaj 
phyaiological and behavioural effeots; hyperthermia; 
therapeutio and diagnostio applioations; developmen- 
tal and mutagenic effeots; ELF effects.

B Transmisaion linea and propagation; numerical solu- 
tion of scattering problems; electromagnetism; 
antennas and arrays; ground effects on antennas; 
poles and transienta; fibre and integrated optica.

0 Signalling and processing.
C, E Eleotromagnetic coupling to leaky oables; telecommu

nications via lealey oables.
E ATS-6 eleotromagnetic aurvey; radio noise and inter- 

ference.
F Remote sensing; radio meteorology; new aatellite

beacon propagation experiments above 10 GHz; electro- 
magnetic and aoouatic waves in the Earth environment; 
radio ooeanography; Doppler radar studies of the 
atmosphere; scintillations and the turbulent atmo- 
sphere; eleotromagnetic devices, measurements and 
theory; scattering observations and effeots.

G MF and HF propagation; transionospheric propagation 
and ionoapherio irregularities; ionospheric atruc- 
ture.

J Communioation with extraterrestrial intellingence;
aatronomioal image formation; inatrumentation; solar 
ayatem and galactio radio astronomy.

Readers of the URSI Bulletin are requeated to note 
that the papers presented at these meetings are not
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published in a voluma of proceedings. In general, authors 
arranga for the publication of their papere in the appro- 
priate recognised soientifio journals. Enquiriee concern- 
ing further details of the programme should be addressed 
toi

Mr. R.Y, Dow,
Staff Offioer, DSNC/DRSI,
National Academy of Sciences,
2101 Constitution Avenue,
Washington D.C, 2041Ö, USA.

+ + + + +
LIGHININO

A Symposium on Lightning Instrumentation was held in 
ïïppsala, Sweden in November 1975» Approximately 20 parti- 
oipants from European countries and the USA were present. 
The proceedings (135 pages) are now available at a nominal 
cost of $30. Orders should be sent to«

Institutet ffir Hó'gspanningsforhkning,
S - 755 90 Uppeala, Sweden.

+ + + + +

ELECTROMAGNETIC WAVE THEORY

The next URSI Symposium on Electromagnetic Wave 
Theory will be held, from 20-24 June 1977» at Stanford 
Dniversity, Palo Alto (near San Franoisoo), California, 
USA. It is being organised in conjunction with the IEEE 
Symposium on Antennas and Propagation and the annual 
teohnical meeting of the US URSI Committee.

As in previous Symposia in this series, the main 
emphasis will be on recent developmenta in electromagnetic 
theory, including euch subjects as wave propagation, 
soattering and diffraction, antennaa, and the relevant 
mathematica! and numerioal teohniques. The Symposium will 
be conoerned primarily with recent theoretical advanoes, 
but papers containing experimental results will also be 
welcome, particularly if they oontribute to a better 
understanding of the theory. Papers dealing with the 
impact on electromagnetic theory of, for example, opties 
and microwave acoustice will also be welcome.

Intending oontributors are required to submit 
summaries (original plus 3 copies) of their papers. These
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should be typed, single spaclng, on white paper (213 sub x 
260 mm approximately) with doublé spacing between para- 
graphs and margins of 25 mm. The tltle, in Capital letters, 
should appear at the top of the first page and be followed 
by the author's name and affiliation. The length of the 
summary, inoluding diagrams and referenoes, must not 
exceed three pages.

Summaries should be sent, by 1 January 1977, to«
Dr. Frederiok M. Tesche,
Science Applications, Ine.,
P.O.Box 277,
Berkeley, California 94701, USA,

who will notify the authors in early February whether 
their papers have been aooepted.

Acoepted summaries will be reproduced, as submitted, 
in a Digest which all participants will reoeive on arri- 
val.

Further Information about the arrangements for the 
Symposium will later be available from Br. Tesche at the 
above address.

+ + + + +

TRAVELLING INTERPLANETARY PHENOMENA

A specialised Symposium on the Study of Travelling 
Interplanetary Phenomena will be held in Tel Aviv, Israël, 
from 7-10 June 1977, in oonneotion with the XX COSPAR 
Meeting. The Symposium is being arranged as a Memorial 
to Br. Leendert Birk de Feiter who died in 1975«

Intending authors are invited to send their abstracts
tot

Br. Murray Bryer,
Space Environment Laboratory,
NOAA/ERL,
Boulder, Colorado 80302, USA,

with additional copies to the COSPAR Secretariat in Paris 
and to the authors' rospeotive national institutions. The 
last date for the reoeipt of abstracts is 13 February 
1977.

Partioular attention will be given to results obtai- 
ned during the STIP Intervals» September-October 1975 and 
15 Maroh - 15 May 1976.
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ELECTROMAGNETIC COMPATIBILin 

Montreux 1977
The Second Electromagnetic Compatiblllty (EMC) 

Conference and Exhibition will be held in Montreux, 
Switzerland, from 28-30 June 1977» The successful firat 
presentation of this biannual event in 1975 was attended 
by 450 participanta from 25 countries and there were 19 
exhibitions of scientific equipment, etc. The Prooeedinga 
(570 pages) inoluded 108 papers.

The scope of the forthcoming EMC Symposium is, as 
before, the interaction of radio-frequenoy energy with 
electrical and biological Systems, the pollution of the 
radio spectrum, and system immunity.

Zn accordance with arrangements made between the 
Chairman of the Programme Committee (Prof. F.L. Stumpers) 
and the Chairman of OHSI Commission E (Br. Ya.I. Likhter), 
a special session is being organised by ÏÏRSI. This will 
deal with topics relating to statistics of quasl- 
impulsive noise and to slgnal processing in the presence 
of noise.

A detailed programme will be available in February 
1977» Intending partioipants who have not already made 
contact with the organisers are invited to write toi

Ing. T. Dvorak,
ETH Zentrum/HF,
CH - 8092 Zurioh,
Switzerland.

+ + + + +
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ÜS NATIONAL COMMITTEE OF URSI

The Seeretary (Lr. J.E. Walt) of the US Committee has 
made available a liet of meetings and symposia which are 
heing arranged by his Committee, often in cooperation with 
another national oxganisation or with an UESI Commisaion. 
Enquiries relating to these meetings or to the possible 
publication of the Prooeedings should be addressed to the 
Chalrman of the looal arrangements or of the technioal 
programme Committee as indicated below.
1977
19-24 June NC++ UESI Commission B, EM Theory, J.Lamonte, 

1716 Hillman Ave., Belmont, CA 94002, USA.
19-24 June NC + IEEE AP-S++ (some Commissions), K.K. Mei, 

Dept. of Electrioal Engineering and Computer 
Sciences, College of Engineering, University 
of California, Berkeley, CA 94720, USA.

50 Oot.- 
4 Nov.

NC + UESI Commission A, Biological effects of 
EM waves, S.W. Rosenthal, Polytechnic Institu- 
te of New York, 555 Jay Street, Brooklyn, NY 
11201, USA.

1976
9-13 Jan. NC { all Commissions), S.W, Maley and J.E, 

Wait, Dept. of Electrioal Engineering, Univer
sity of Colorado , Boulder, CO 80509, USA.

15-19 May NC + IEEE AP-S (some Commissions), G.Hyde,Mgr. 
Propagation Studies Dept,, Comsat Labs,P.0.Box 
115, Clarksburg, MD 20754 and I. Katz,Applied 
Physios Lab., Johns Hopkins University, Johns 
Hopkins Road, Laurel, MD 20610, USA.

5-10 Nov. NC (all Commissions), S.W, Maley, Dept. of 
Electrioal Engineering, University of Colora
do, Boulder, CO 80509, USA.

im
18-21 June NC + IEEE AP-S (some Commissions), A. Ishimaru 

Dept. of Electrioal Engineering, ET-10, Uni- 
versity of Washington, Seattle, WA 98195,USA.

1960
2-6 June US and Canadian National Committees (all 

Commissions), J.A. Cummins, Université Laval,
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Dépt. de Génie Electrique, Faculté des Scien
ces, Cité Universitaire, Quéteo, Canada G1K 
7P4 and F.J.F. Osborne, Plasma and Spaoe 
Physics Lab., RCA Ltd Research Labs, Ste-Anne- 
de-Bellevue , P.Q., Canada.

+ NC ^ US National Committee of URSI

++ IEEE AP-S ■■ Institution of Electronics and Elefctrioal 
Engineers (Antennas and Propagation Symposia).

+ + + + +

CORRECTION A LA DOREE DE L'INTERVALLE UNITAIRE 
DU TEMPS ATOMIQUE INTERNATIONAL 
ET DU TEMPS UNIVERSEL COORDOHNE

1. Le Comité Consultatif pour la Définition de la Seconde, 
dans les instructions pour la mise en pratique du Temps 
Atomique International (TAl), établies en 1970, et dans
sa Recommandation S4 (1974) a spéciflé que 1'intervalle 
unitaire du TAI doit être égal è la seconde du Système 
International d'Unités rapportée a un point fixa de la 
Terre au niveau de la mer,

2. L'Union Aatronomique Internationale, en aoöt 1976, 
prenant note de la différence entre 1'intervalle unitaire 
du TAI et la seconde du SI au niveau de la mer, a adopté 
la Résolution suivante (Résolution No 2 des Commisaions
4 et 31).

(Les Commiesione 4 et 51 de 1'UAl)
Conaidérant
(a) que 1'UAI a adopté pour la dynamique du système 

solaire une nouvelle échelle de temps basée sur 
la seconde du Système International d'Unités (SI^

(b) que la nouvelle échelle est étroitement reliée 
au Temps Atomique International (TAl) et qu'une 
haute uniformité et une haute exactitude du TAI 
sont souhaitées et

(c) qu'il a été établi, par référence aux étalons 
primaires améliorés, que la durée présente de 
1'intervalle unitaire de 1'échelle TAI diffère 
de la seconde du SI au niveau de la mer de
(10-2) x 10-13e,
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soit effectué & Oh Om Os TAI, le Ier janvier 1977» 
afin d'amener la durée de 1'intervalle unitaire de 
1'échelle du TAI en bon accord avec la seconde du SI 
au niveau de la mer et que par la suite 1'uniformité 
et 1'eiaotitude du TAI soient maintenues.

J. En accord avec la Résolution préoitée, la durée de 
1'intervalle unitaire du TAI sera accrue de 10 x lO-1^ 
exactement h la date 1977 janvier 1, Oh TAI (o'est-è.-dire 
1976 décembre 31» 25h 59m 45s OTC).

4. En conséquence, la durée de 1'intervalle unitaire du 
Temps Universel Coordonné, ÜTC, sera également accrue de 
10 x 10“^s exactement k la date 1976 décembre 51, 25h 
59® 45s UTC et

5. Les fréquences émisea dans le système DTC devraient 
décroltre de 10 x 10"^3 en valeur relative, a la date 
1976 décembre 51» 25h 59® 45s DTC.

SAUT DE TEIffS DE UTC LE Ier JANVIER 1977

En accord avec les Reoommandations du Comité Consul- 
tatif International des Radiooommunications et de 1'Union 
Astronomique Internationale, nous annonjons que»

une seconde intercalaire positive sera introduite k 
la fin de décembre 1976. La séquence des dates des repè- 
res de secondes da ÜTC sera»

20 septembre 1976
B. Guinot 
Directeur du BIH

+ + + + +

51 déc.1976, 25h 5SP 59s
51 déo.1976, 25h 59m 608

1 jan.1977, 0h 0m O8

15 octobre 1976
B. Guinot 
Directeur du BIH

+ + + + +



31 -

D3E OF IONOSONDE NETWORK DATA
A recent study of requests made to World Data Center 

A for Solar-Terrestrial Phyeics for vertical inoidenoe 
ionospherio data led to the following summary. During the 
year July 1975 through June 1976, data were requeeted from 
86^ of the vertical inoidenoe stations helieved to be 
currently operating (126 out of 146) and from 58^ of all 
stations whether currently operating or not, and whose 
data are held at WDC-A (185 out of 320). The 1,015 re
quests during the year reaulted in the transmission of 
9,636 station-months of data. This is of the order of 5«5 
times the present annual aooumulation of data. Aotually, 
1,519 more station-months of data were requested but were 
unavailable, mainly because of the rate of data flow to 
WDC-A, or because the station for whioh data were reques
ted was not in operation for time wished, or because the 
requester wanted data in an unavailable format. There were 
59 stations, not currently operating, for whioh data were 
requested and this indioates that the reopening of sta
tions in many geographic locations would be welcomed.

The table below gives evidence of the desire for 
data from all regions of the earth. Statistica are given 
on the number of requests and the number of stations in- 
volved for four longitude divisions (with three latitude 
ranges in each) plus data from the South Pole separately.

Longitude
Range

Latitude
Range

Number of 
Requests

Number of Stations 
Involved

40°-130°E above 40°N 86 18
(Asia) 40‘,N-40°S 95 25

above 40oS 15 6
150,-220'E above 40I,N 45 10
(Pacific) 400N-40°S 98 15

above 40°S 25 7
220*-510°E above 40°N 193 21
(Americas) 40°N-40°S 178 29

above 40°S 12 3
510o-40°E above 40°N 202 55(Europe/ 40°N-40oS 41 12

Africa) above 40#S 21 6
South Pole 90 CS 6 1
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The more recent data, these for 1970-1976, were in greater 
demand. Por example, 445^ of the ionograms requested were 
from those years. Though data from all years were re
quested, the IGY period 1957-58 and the IQSY period 1960- 
65 remained popular with 27^ and 16$ of the ionogram 
requesta.

World Data Center A for Solar-Terrestrial Phyaics 
would, on request, he happy to share the ahove details in 
terms of individual stations. Suoh summaries have heen 
furnished to the large ionosonde networks. Por total usa^ 
of vertical incidenoe ionospheric data, it would he neces- 
aary to ask the other World Data Centers to prepare aimi- 
lar reporta. Additionally, there is also a great deal of 
direct eichange of data from the networks to the users 
without the intermediary of the World Data Center system.

The continuing need for a widespread geographical 
netwerk of the order of 150 ionosonde stations seems to he 
indicated hy the recent data usage.

November 1976 J. Virginia Lincoln
+ + + + +

INTERNATIONAL GEOPHYSICAL CALENDAR 1977

The operational edition of the Calendar for 1977 
(see following pages) has been issued hy the International 
Drsigram and World Days Service (IDWDS) and oopies are 
availahle on request from:

Dr. P. Simon,
Drsigramms Ohservatoire,
P - 92190 Meudon, Francs

or
Miss J.V, Lincoln,
WDC-A for STP,
NOAA,
Boulder, Colorado 80302, USA.

On the hack of the Calendar, there ia a summary 
(not reproduced here) of the reoommended ohservational 
programmes in various branches of atmospherio physics 
and in studies of certain interplanetary phenomena.



International Geophysical Calendar for 1977
(See other side for Information on the use of this Caiendar)
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@ Regular World Day (RWD)

(|^) Priority Regular World Day (PRWD)

Quarterly World Day (QWD) 
also a PRWD and RWD

Ir. Regular Geophysical Day (RGD)

iÏ8| Day of S^tar Ecüpse
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19'' Dark Moon Geophysical Day (DMGD)

I 9 10 Wfarld Geophysical interval (WGO

[3 Day with unusual meteor shcwer activity, 
Northern Hemisphere

5] Day with unusual meteor shower activity, 
Southern Hemisphere

507” Airglow and Aurora Period

1. N-MAC (noon-midnightauroral correlations) periodsare: Jan. 12-26, Mar. 10-24, Nov. 5-19 and Dec. 4-18,1977.

2. IAGA/URSI Worklng Group on Passiva Electromagnetic Probing of the Magnetosphere international campaign 
June 21-July 20, 1977.

3. Special Satellite Periods identified by Satellite Situation Center: Jan. 3, 0700—Jan. 5, 1000; Jan. 27, 0300— 
Jan. 28, 2300; Feb. 3, 1000—Feb. 4, 0800; Mar. 5, 1200—Mar. 7, 1800; Apr. 13, 0000 — Apr. 15, 0000; 
Jun. 25, 2000—Jun. 28, 0600; Jul. 10, 1800—Jul. 11, 0800; Aug. 3, 2000—Aug. 5, 1800; Aug. 13, 0000— 
Aug. 14, 1200; Aug. 28, 1700—Aug. 29, 0900; Oct. 13, 1900—Oct. 16. 0600; Oct. 16, 0400—Oct. 18, 1200; 
Oct 26, 1100—Oct. 27, 0100; Nov. 21, 0300—Nov. 23, 0600; Nov. 24, 2000—Nov. 26, 0600; Nov. 27, 1400— 
Nov. 30, 0500; Dec.'13, 1800—Dec. 15, 2300; Dec. 23, 0300—Dec. 23. 1800; Dec. 27, 1900—Dec. 30, 0600.

OPERATIONAL EDITION, AUGUST 1976 see other side
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ÜRSI MEMBER COMMITTEES

The following list of names and addresses of Presi- 
dents and Seoretaries of URSI Memher Committees is hased 
on Information availahle in the URSI Seoretariat on 15 
November 1976. It would be appreciated if any errors or 
modifioations could be notified to the URSI Seoretariat 
before 15 May 1977 for inclusion in the June issue of the 
URSI Bulletin.
ARGENTINA«
Presidenti Ing, A.M. Andreu, CORCA, Av. Libertador 527» 

Vicente Lopez (BA).
Secretary: Prof. V.A. Padula-Pintos, Instituto Tecnologico 

de Buenos Aires, Av. Madero 351» Buenos Aires.
AUSTRALIA:
President» Prof. W.N. Christiansen, School of Eleotrioal 

Engineering, üniversity of Sydney, Sydney, N.S.V/,2006.
AUSTRIA»
President» Univ. Prof. Br. 0,M. Burkard, Institut für

Meteorologie und Geophysik, Universitat Graz,Halbarth- 
gasse 1, A-8010 Graz.

BELGIÜM»
President» Prof. P. Hontoy, Laboratoire de Radioélectrici- 

té, Université Libre de Bruxelles, 50 avenue P.I). 
Roosevelt, B-1050 Bruxelles.

Secretary» Prof. R. Gonze, Observatoire Royal de Belgique, 
3 avenue Circulaire, B-1180 Bruxelles.

BRAZIL»
President» Br. F. de Mendonja, Scientifio Birector CNAE, 

C.P. 515» Sao José dos Campos, Sao Paulo.
BULGARIA»
President» Prof. Br. K. Serafimov, Scientifio Secretary, 

Bulgarian Academy of Sciences, ul."7 noemvri"!, Sofia.
Secretary» Br. A. Spassov, Institute of Electronics,

Bulgarian Academy of Sciences, ul. "7 noemvri"!,Sofia.
CAHABA»
President» Br. P.J.F. Osborne, RCA Ltd Research Labora

tories, Ste-Anne-de-Bellevue, Quebec.
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Secretary» Dr. J.Y. Wang, National Research Council of 

Canada, Montreal Eoad, Bldg M-50, Ottawa, Ontarlo,
K1A 0R8.

CZECHOSLOYAKIA:
President» Prof. Dr. J, Stransky, Paculty of Eleotrioal 

Engineering, Technical University of Prague, Suchbata- 
rova 4i Praha 6 - Dejvioe.

Secretary» Br. L. Kratena, Institute of Radio Engineering 
and Electronics, Czechoslovak Academy of Sciences, 
Lumumbova 1, Praha 8 - Kobylisy.

DENMARK»
President» Dr. E. Ungstrup, Danish Space Research Insti

tute, Lundtoftevej 7» DK-2800 Lyngby.
EGYPT, ARAB REPUBLIC OP»
President! Prof.A.I. Naguib, Department of Soientifio 

Societies and International Unions, Academy of Soien
tifio Research and Technology, 101 Kasr El-Eini Street 
Cairo.

GERMAN D.R.»
President» Prof. Dr. Ing. H. Prühauf, Technische Univer- 

sitat Dresden, Helmholzstrasse 18, DDR-8027 Dresden.
Secretary» Dr. J. Taubenheim, Zentralinstitut für Solar- 

Terrestrisohe Physik der DAW, Rudower Chaussee 5» 
DDR-1199 Berlin-Adlershof.

GERlvlANY, P.R. »
President» Dr. W. Becker, Max-Planck-Institut für Aero- 

nomie , D-3411 Lindau/Harz.
Secretary» Ing. K.-H. Kappelhoff, Pernmeldetechnisches 

Zentralamt, PI 51-2, Postfach 800, D-6100 Darmstadt.
FINLAND»
President» Prof. M. Tiuri, Helsinki University of Techno

logy, E.E. Department, Otakaari 5 A, SF-02150 Espoo 15
Secretary» Dipl. Eng. M. Hallikainen, Helsinki University 

of Technology, E.E. Department, Otakaari 5 A, SP-02150 
Espoo 15.

FRANCE»
President» M.M, Thué, CNET, J8 rue du General Leclerc, 

P-92151 Issy-les-Moulineaux.



Seoretarys M.M. Petit, CNET, J6 rue du Général Leclerc, 
F-921J1 Issy-les-Moulineaux.

HUNGARYj
President: Dr. G. Bognar, Member of the Hungarian Aoademy 

of Sciences, Münnich P.u.7, H-1055 Budapest.
Seoretary: Prof. K. Géher, Teohnical University of 

Budapest, Stoczek u.2, H-llll Budapest.
INDIA:
President: Dr. M.K. Basu, Wireless Planning and Coord. 

Wing, Ministry of Coramunication, Sardar Patel Bhavan, 
Parliament Street, New Delhi 110001.

Seoretary: Dr. B.M, Reddy, Radio Science Division,National 
Physical Lahoratory, Hillside Road, New Delhi 120012.

ISRAËL:
President: Prof. W. Low, Department of Experimental

Physics, The Hehrew University of Jerusalem,Jerusalem.
ITALY:
President: Prof. G, Barzilai, Istituto di Elettronica,

Paoolta d' Ingegneria, Via Eudossiana 18, 1-00184 Roma.
Seoretary: Dr. G. d'Auria, Istituto di Elettronica, Facol- 

ta d'Ingegneria, Via Eudossiana 18, I-OOI84 Roma.
JAPAN:
President: Prof. A. Kimpara, Chubu Institute of Technolo

gy, 1200 Matsumoto-cho, Kasugai, Aiohi 487»
Seoretary: Prof. T. Ohayashi, Institute of Space and Aero- 

nautical Science, University of Tokyo, Komaha, Meguro, 
Tokyo 153.

MEXICO:
President: Ing. Carlos Nunez A., Vocal Directer de Coor- 

dinacion, Comision Naoional del Espacio Exterior, Av. 
Eugenia 19T~10° piso, Mexico 12, DF.

NETHERLANDS:
President; Prof. F.L.H.M. Stumpers, Philips Research 

Laboratories, Eindhoven.
Seoretary: Dr. ir. J.B.H, Peek, Philips Research Labora

tories, Eindhoven.
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NEW ZEALAND:
President! Mr. L.H. Martin, NZ Broadcasting Corporation, 

Bowen State Building, Bowen House, Wellington 1.
Seoretary: Mr. G.J. Burtt, Physios and Engineering LaBo- 

ratoty, DSIR, Private Bag, Lower Hutt.
NIGERIA!
President! Prof. 0. Awe, Department of Physios, üniversity 

of Ihadan, Ibadan.
Seoretary! Dr. G.0. Ajayi, Department of Electronic and 

Electrical Engineering, Üniversity of Ife, Ile-Ife,
NORWAYi
President! Dr. B. Landmark, Chief Scientist, HDRE, Box 

25, N-2007 Kjeller.
Seoretary! Mr. G, Skovli, Scientific Offioer, NDRE, Box 

25, N-2007 Kjeller.
PERU!
President! Dr. A.A. Giesecke, Instituto Geofisioo del 

Peru, Ministerie de Fomento, Apartado 5747» Lima.
PO LA ND:
President! Prof. Dr. A. SmoliAski, Instytut Podstaw Elek- 

troniki , Politechnika Warszawska, ul.Nowowiejska 15/19» 
00-665 Warszawa.

Seoretary! Prof. S, Hahn, Instytut Radioelektroniki, Poli
technika Warszawska, ul. Nowowiejska 15/l9> 00-665 
Warszawa.

PORTUGAL:
President! Mr. A. Silva de Sousa, Directer General, Ser- 

vigo Meteorologioo Nacional, R. Saraiva de Carvalho 2, 
Lisboa 3.

SOUTH AFRICA!
President! Dr. F.J. Hewitt, Deputy-President, CSIR, P.0. 

Box 395j Pretoria.
Seoretary: Mr. P. Ie R. Malherbe, CSIR, P.0.Box 395» 

Pretoria.
SPAIN!
President! Col. L. Azcarraga, Director General de Proteo- 

tion de Vuelo, Ministerie del Aire, Madrid.
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Secretarys Mr. R. Rivas, Paseo della Castellana $S,

Madrid 6.
SWEDEN:
President: Prof. Stig Lundquist, The Institute of High

Tension Research, 3-755 90 Uppsala.
*

Seoretary: Mr. P. Akerlind, Chief Engineer, Prequency 
Division, Swedish Telecoinmunications Administration, 
S-123 86 Parsta.

SWITZERLANB:
President: Prof. Er. Walter E. Oerher, Elfenauweg 64, 

CH-3006 Bern.
Seoretary: Er. H, Wehrlin, Auweg 9» CH-3074 Muri/Bern.
TAIWAN:
President: Prof. H.C. Pang, Eireotorate General of Tele- 

oommunioations, P.O.Box 84, Taipei, Taiwan.
Seoretary: Eireotor T.I. Ho, Teleoommunlcation Labora

tories, Ministry of Communications, P.O.Box 71» Chung- 
Li, Taiwan.

UNITEE KINGEOM:
President: Er. J.A. Saxton, Eireotor, Appleton Laboratory, 

Bitton Park, Slough SLJ 9JX.
Seoreta,ry: Slr Eavid Martin, Éxeoutive Seoretary, The

Royal Society, 6 Carlton House Terraoe, London SïiflY 5AG.
USA:
President: Er. J.V. Evans, MIT, Lincoln Laboratory, 

Lexington, Mass. 02173.
Seoretary: Er. J.R. Walt, Room 242, RB 1, NOAA/ERL, ÜS 

Eepartment of Commeroe, Boulder, Colorado 80302.
USSR:
President: Prof. V.V. Migulln, IZMIRAN, Akademgorodok, 

Moscow Region.
Seoretary: Er. M.V. Persikov, Institute of Radioengineer- 

ing and Electronics, Ac. Sci. , Prospekt Marksa 16, 
g.Moskva, Centr, GSP-3.

YÜGOSLAVIA:
President: Prof. R. Horvat, Elektrotehnicki Pakultet, 

Bülevar Revolucije 73» 11000 Beograd.
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Seoretary: Prof. Dr. B, Popoviè, Electrotechnical Paoulty, 

University of Belgrado, P.O.Box 816, 11001 Beograd.
+ + + + +

URSI COMMISSIONS
The following lists of Official Memhers of URSI 

Commissions is based on information received in the ÖRSI 
Secretariat up to 15 November 1976. Where the names of 
Official Members of the new Commissions have not yet been 
submitted, a blank space has been left so as to permit 
them to be inserted when they beoome available,

Additions and modifications to these lists will be 
published in the June issue of the URSI Bulletin. It would 
be appreoiated if notifioation of these could be submitted 
so as to arrivé in the URSI Secretariat not later than 
15 May 1977.

The next complete lists will be published in the 
December 1977 issue of the Bulletin,

Commission A - Eleotromagnetic Metrology
Chairman! Dr. H.M. Altsohuler, National Bureau of Stan- 

dards, 272.10 Room 4066, Boulder, Colorado 80302, USA.
Ylce-Chalrmant Prof. S. Okamura, Eaculty of Engineering, 

University of Tokyo, 7-3-1 Kongo, Bunkyo-ku, Tokyo 115» 
Japan.

Official Members;
Argentinai

Australië! Dr. D.L. Hollway, Division of Applied Physics, 
CSIRO, University Grounds, University of Sydney,
Sydney 2006 N.S.W.

Austriai Hofrat Dipl.-Ing. W. Dewam, Bundesamt für Eich- 
und Vermessungswesen, Abt. E 3> Arltgasse 35» A-1160 
ffien.

Belglums Prof. P. Hontoy, Laboratoire de Radioélectricité, 
Université Libre de Bruxelles, 50 avenue P.D.Roosevelt, 
B-1050 Bruxelles.

Brazil:

Bulgariat
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Canada: Dr. D. Morris, Division of Physics, National 

Research Council of Canada, Ottawa, Ontario.
Czeohoslovakia: Dr. J. Tolman, Institüte of Radio

Engineering and Electronics, Czechoslovak Academy of 
Sciences, Lumumhova 1, 160-88 Praha 8,

Denmarkt

Egypt, Arah Republio of:

Finland: Prof. K. KalliomSki, Dniversity of Oulu, 90100 
Oulu 10,

Prancet M.C. Audoin, Laboratoire de 1'horloge atomique, 
Université de Paris-Sud, F-91405 Orsay.

Oerman D.R.t

Germany, F.R.: Prof. Dr. G. Becker, Physikalisch-Techni- 
sche Bundesanstalt, Bundesallee 100, D-JJOO 
Braunschweig.

Hungary: c/o Prof. K. Géher, Teohnical University of 
Budapest, Stoczek u.2, H-llll Budapest.

India:

Israël:

Italy: Prof. C. Egidi, Istituto Galileo Perraris, Corso 
Massimo d'Azeglio 42, 1-10125 Torino.

Japan: Dr. Y. Saburi, Radio Research Laboratories,Koganei 
Tokyo I84.

Mexico t

Netherlands:

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

Nigeria: Dr. L.A. Bnraimoh Igbo, Department of Electronic 
and Electrical Engineering, University of Ife, Ile-Ife

Norway:
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Perut

Polandi Prof. S. Hahn, Instytut Radioelektronlki, Poli- 
teohnika Warszawska, ul. Nowowiejska 15/l9» 00-665 
Warszawa.

Portugal»

South Africa: 

Spain:

Swedens Mr. P.0. Lundhom, Chief Engineer, Research Ineti- 
tute of National Refence, Rept.5» S-104 50 Stockholm 80,

Switzerlandi Prof. Rr. J. Bonanomi, rue de 1'Ohservatoire 
54, GH-2000 Neuchatel.

Taiwanic/o Prof. H.C. Pang, Rirectorate General of Tele- 
oommunioations, P.0.Box 84, Taipei.

United Kingdom: Mr. A.E. Bailey, Superintendent, Rivision 
of Electrical Science, National Physical Lahoratory, 
Teddington TV/11 OLW,

ÜSAs Br. George E. Schafer, Electronics Proving Ground,
US Rept. of Refense, US Army, Pt. Huachuca, AZ 85613.

USSR: Rr. A.I. Ifekhannikov, Institute of Radioengineering 
and Electronics, Ac. Scl. , Prospekt Marksa 18, g.Moskva 
Centr, GSP-3.

Yugoslavia!

Commlsslon B - Fields and V/aves
Chairman! Prof. J. Van Bladel, Lahoratorium voor Elektro

magnetisme en Acustica, Rijksuniversiteit Gent, St- 
Pietersnleuwstraat 41, B-9000 Gent, Belgium.

Vlce-Chairman: Prof. L.B. Pelsen, Polytechnic Institute of 
New York, 333 Jay Street, Brooklyn, N.Y.11201, USA.

Official Membersi
Argentinas

Australia: Prof, A.E. Karhowiak, Electrical Engineering 
School, üniversity of New South Wales, Box 1, P.0, 
Kensington, 2033 N.S.W,
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Austria: Univ. Prof. Dr. E. Ledlnegg, Institut für Theore 

tisohe Physik, Technische Universitat, Kopernikusgasse 
24, A-8010 Graz.

Belglumt Prof. J. Van Bladel.
Brazils

Bulgarlas

Canada! Br. R.A. Hurd, Division of Electrical Engineering 
National Research Counoil of Canada, Ottawa, Ontario.

Czeohoslovakia: Prof. Br. 0. Benda, Slovak Technical Uni- 
versity, Vazozova 5> 880-19 Bratislava.

Denmark:

Egypt, Arah Repuhlic of t

Finland! Assoc.Prof.I.V, Lindell, Helsinki University of 
Technology, E.E. Department, Otakaari 5 A, SF-02150 
Espoo 15.

France! M. J.C. Bolomey, Lahoratoire de signaux et systè- 
mes du CNRS, Ecole supérieure d1électricité, F-91190 
Gif-sur-Yvette.

German D.R,s

Germany, F.R.1 Prof. Dr. G. Piefke, Institut für Theoreti 
sohe Elektrotechnik, Technische Hoohschule, Sohloss- 
gartenatrasse 8, D-6100 Darmstadt.

Hungary: c/o Prof. K. Géher, Technical University of 
Budapest, Stoczek u.2, H-llll Budapest.

India:

Israëli

Italy: Br. G. Gerosa, Istituto di Elettronica, Faoolta 
d'Ingegneria, Via Eudossiana 18, I-OOI84 Roma.

Japan: Prof. T. Sekiguohi, Tokyo Institute of Technology, 
Ohokayama, Meguro, Tokyo 152.

Mexico 1
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Netherlandsj Prof. Dr. A.T. de Hoop, Technische Hogeschool 

Delft, Afdeling Electrotechniek, Delft.
New Zealands Dr. H.A. Whale, Radio Research Centre,Auckland 

University, Auokland,
Nigeria! c/o Dr. G.0. Ajayi, Department of Electronic and 

Electrical Engineering, University of Ife, Ile-Ife.
Norwayt 

Perut

Polandi Prof. Dr. S. Bellert, Instytut Podstaw Elektronikij 
Politechnika Warszawska, ul. Nowowiejska 15/19, 00-665 
Warszawa.

Portugal!

South Africa!

Spaim

Sweden! Dr. H. Schefte, Telefon AB LM Ericsson, DtP,
S-126 25 Stockholm.

Switzerlandi Prof. E. Gardiol, Avenue C.P. Ramuz 5» CH- 
1009 Pully.

Taiwani Prof. Jih-Chen Ma, Department of Electrical 
Engineering, National Taiwan University, Taipei.

United Kingdonu Prof.E.A. Ash, Electrical Engineering
Department, University College London, Torrington Place, 
London WC1E 7JE.

USAi Dr. Thomas B.A. Senior, The Radiation Laboratory, 
Department of Electrical and Computer Engineering, The 
University of Michigan, Ann Arbor, MI 48IO4.

USSR: Prof. L.D. Bakhrakh, Institute of Radioengineering 
and Electronics, Ac. Sci. , Prospekt Marksa 18, g.
Moskva, Centr, GSP-J.

Yugoslaviai
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Commlsslon C - Signals and Systems

Chairmant Prof. B, Pioinbono, Université de Parls-Sud,
Laboratoire de signaux et systèmes du CNRS, Eoole supé
rieure d'électricité, P-91190 Gif-sur-Yvette, Prance.

Ylce-Chairman: Prof. V, Zima, Institute of Radioengineer- 
ing and Electronios, Czechoslovak Academy of Sciences, 
Lumumbova 1, 180-88 Praha 8, Czechoslovakia.

Official Members»
Argentina»

Australiai Prof. R.M, Huey, Electrioal Engineering School, 
University of New South Wales, Box 1, P.0. Kensington, 
2035 N.S.W.

Austriat

Belgiuan Prof, J. Charles, Ecole Royale Militaire, Labora
toire des Télécommunications, 30 avenue de la Renais
sance, B-1040 Bruxelles.

Brazil»

Bulgaria»

Canada» Dr. P.H. Wittke, Department of Electrioal Engineer
ing, Queen's University, Kingston, Ontario K?L 3N6,

Czechoslovakia: Prof. J. Chmurny, Slovak Technical Univer- 
sity, Vazozova 5» 880-19 Bratislava.

Denmark»

Egypt, Arab Republic of»

Finland» Prof.S.J. Halme, Helsinki University of Techno
logy, E.E. Department, Otakaari 5 A, SP-02150 Espoo 15«

Prance» M. J.L. Lacoume, Centre d'études des phénomènes 
aléatoires, BP 15, P-58040 Grenoble Cedex.

Oerman D.R.»
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Germany, P.R.i Br. Ing. E. Kersten, Siemens AG - WVZL OEB 

45» Hofmannstrasse 51) B-8000 München 70.
Hungary: c/o Prof. K. Géher, Technical University of 

Budapest, Stoczek u.2, H-llll Budapest.
India»

Israël»

Italy» Br. G.B. Stracoa, Istituto Elettrot.ed. Elettr., 
Politecnico di Milano, P.le Leonardo da Vinei 52> 
1-20100 Milano.

Japan» Prof. H. Takahashi, Paculty of Engineering, Keio 
University, Hiyoshi-machi, Kohoku-ku, Yokohama 222,

Mexico»

Netherlands» Prof. Br, J.P.M. Schalkwijk, Technische Hoge
school Eindhoven, Afdeling Electrotechniek, Eindhoven,

New Zealands Prof. R.H.T, Bates, Bepartment of Electrioal 
Engineering, University of Canterhury, Christchurch 1.

Nigeria» c/o Br. G.0. Ajayi, Bepartment of Electronic and 
Electrioal Engineering, University of Ife, Ile-Ife.

Norway:

Peru»

Poland»

Portugal»

South Africa»

Spain»

Sweden» Br. H, Schefte, Telefon AB LM Ericsson, BtF, 
S-126 25 Stockholm.

Switzerland» Prof. E. Bessoulavy, avenue Vulliemin 45> 
CH-1005 Lausanne.
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Tai^am Mr. Ting-I Ho, Directer, Telecommunication Data, 

P.O.Box 71» Chung-Ll.
United Kingdom» Prof. K.V/. Cattermole, Department of Eleo- 

trical Engineering Science, ïïniversity of Essex, 
V/ivenhoe Park, Coloheater C04 3SQ.

USAt Dr. William P. ütlaut, Institute for Telecommunica
tion Sciences, Office of Teleoommunications, US Dept. 
of Commeroe, Boulder, CO 80302.

USSR: Prof. V.I. Siforov, Institute of Information and 
Transmisslon Problems, Ac.Sci. , 8a Aviamotornaya ul., 
Moskva E-24.

Yugoslavia:

Commlsslon D - Physlcal Electronics
Chairmam Prof. A. SmoliAski, Instytut Podstaw Elektroniki, 

Politechnika Warszawska, ul. Nowowiejska 15/l9» OO-665 
Warszawa.

Vlce-Chairmam Prof, Y/.G. Parnell, Department of Electri- 
cal Engineering, MoGill University, P.O.Box 6070, 
Montreal 101, Quebeo, Canada.

Official idembera;
Argentina:

Australia: Prof. R.H. Prater, School of Electrlcal Engi
neering, University of Sydney, Sydney 2006 K.S.W.

Austria:

Belgium: M. M. Cogneaux, Avenue Princesse Paola, B-7030 
Saint-Symphorien, Hainaut.

Brazil:

Bulgaria:

Canada: Dr. R.A. Boothroyd, Department of Electronics, 
Carleton University, Ottawa, Ontario KIS 526.

Czeohoslovakia: Dr. I. Kneppo, Eleotroteohnlcal Institute, 
Slovak Academy of Sciences, Dubravska cesta 4a, 809-32 
Bratislava.
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Denmark»

Egypt, Arab Hepublic of»

Finland» Prof. T. Stubb, Helsinki üniversity of Technology, 
E.E. Department, Otakaari 5 A, SF-02150 Espoo 15.

Frances M. M. Sauzade, Institut d'électronique fondamen- 
tale, Dniversité de Paris-Sud, F-91405 Oraay.

German D.R.»

Germany, KR»» Dr. Ing. K. Garbreoht, Siemens AG - B WH 
MB TE, Balanstrasse 73» D-8000 München 80.

Hungary» c/o Prof. K. Géher, Technioal üniversity of 
Budapest, Stoczek u.2, H-llll Budapest.

India»

Israël»

Italy» Dr. G, Fioooo, Istituto di Fisioa, Dniversita di 
Roma, P.Ie delle Soienze 5> 1-00185 Roma.

Japan» Prof. S. Saito, Institute of Industrial Science, 
üniversity of Tokyo, Roppongi, Minato-ku, Tokyo 105.

Mexico«

Netherlands» Dr. M.E.J. Jeuken, Technische Hogeschool 
Eindhoven, Afdeling Electrotechniek, Eindhoven.

New Zealand» Mr. R.A. Morris, Physics and Engineering 
Laboratory, DSIR, Private Bag, Lower Hutt.

Nigeria» c/o Dr, G.0. Ajayi, Department of Electronic and 
Eleotrical Engineering, üniversity of Ife, Ile-Ife.

Norway»

Peru»

Poland» Dr. B. Mroziewioz, Instytut Technologii Elektro- 
nowej, Al. Lotników 32/46, 02-668 Warszawa,

Portugal»
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Spain:

Swedem Prof. Lennart Stigmark, Institute of Technology 
Lund, Box 725» S-220 0^ Lund 7«

Switzerland! Prof. Dr. F, Borgnis, Bergstrasse 99»
CH-8052 Zürich.

Taiwan: Mr. Pao-Huang Kong, Dlreotor, Electronic Industrial 
Research Center, Industry Technology Research Institute, 
No 1021, Kuang-Pu Road, Hain-Chu.

United Kingdom: Prof. A.L. Gullen, Department of Electri- 
oal Engineering, University College London, Torrington 
Place, London WC1E 7JE,

ÜSAl c/o Dr. J.R. Wait, Secretary USNC/URSI, Room 242,RB 1, 
NOAA/ERL, Boulder, CO 80302.

USSR: Prof. M.E. Zhahotinskij, Institute of Radioengineer- 
ing and Electronics, Ac. Soi,, Proapekt Marksa 18, 
g.Moskva, Centr, GSP-3.

Yugoalaviat

Commission E - Interference Environment
Chairman: Dr. Ya. I. Likhter, IZMIRAN, Akademgorodok, 

Mosoow Region, USSR,
Yice-Chairmani Mr. G. Hagn, Stanford Research Institute, 

SRI-V/ashington, l6ll North Kent Street, Arlington, 
Virginia 22209, USA.

Official Memhers!
Argentina:

Auatralia: Prof. C.D. Ellyett, Phyaics Department, New- 
oastle University, Newoastle 2308 N.S.W.

Austriai

Belgiumi Prof, R. Oonze, Ohservatoire Royal de Belgique, 
3 avenue Circulaire, B-1180 Bruxelles.

Brazil1
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Bulgaria»

Canada» Dr. Bhartendu, Atmospherio Environment Service, 
Environment Canada, 4905 Dufferin Street, Downsview, 
Ontario MJH 5T4»

Czechoslovakia» c/o Dr. L. Kratena, Institute of Radio 
Engineering and Electronics, Czechoslovak Academy of 
Sciences, Lumumbova 1, 160-68 Praha 8.

Denmark»

Egypt, Arab Republic of»

Finland» Lic. Ph. R. Pirjola, Administration of Posts 
and Telegraphs, Telegraph Department, P.O.Box 526, 
SE-00101 Helsinki 10.

Prance» Dr. E.J. Blum, Département de radioastronomie, 
Observatoire de Paris, 5 place Jules Janssen, F-92190 
Meudon.

Oerman D. R.»

Germany, F.R,» Prof. Dr. R. Mühleisen, Astronomisches 
Institut der Universitat Tübingen, D-7960 Rasthalde- 
Ravensburg,

Hungary» c/o Prof. K. O^her, Technical University of 
Budapest, Stoczek u.2, H-llll Budapest.

India»

Israël»

Italy» Dr. E, Nano, Istituto Galileo Ferraria, Corso Mas- 
simo d'Azeglio 42, 1-10125 Torino.

Japan» Prof. H. Ishikawa, Research Institute of Atmo- 
spherics, Kagoya University, Toyokawa, Aichi 442.

Mexico»

Netherlands s

New Zealand» Mr. G. MoK. Allöock, Physios and Engineering 
Laboratory, DSIR, Private Bag Lower Hutt.



Nigeriat c/o Dr. G.0. Ajayi, Department of Electronic and 
Electrioal Engineering, üniversity of Ife, Ile-Ife,

Norway*

Peru»

Poland» Prof. A. Wojnar, ul.Sady Zoliborskie 17, m.24, 
01-772 V/arszawa.

Portugalj 

South Afrioaj

Spain»

Sweden: Prof. Stig Lundquist, The Institute of High 
Tension Research, S-755 90 Uppsala.

Switzerland» Dipl.Ing. T. Dvorak, lm Wiesengrund 24, 
CH-8907 Wettswil am Albis,

Taiwan: Prof. Chun-Ming Huang, Department of Electrioal 
Engineering, National Taiwan üniversity, Taipei.

United Kingdom» Dr. F. Horner, Appleton Laboratory, Ditton 
Park, Slough SLJ 9JX.

JSAt Mr. G. Hagn.
USSR» Dr. Ya.I. Likhter.
Yugoslaviai

Commission F - Yrfave Phenomena in Non-ionized Media
Chalrman» Mr. F. Eklund, Research Institute of National 

Defence, Dept.3, S-104 50 Stockholm 80, Sweden.
Ylce-Chairman» Prof.A.T. Y<aterman, Jr., Stanford Electro

nics Laboratories, Stanford, Calif.94305, USA.
Official Membersi
Argentlna»

Australia» Mr. P.R. Brett, P.U.G. Research Laboratories, 
59 Little Collins Street, Melbourne, Vic.3000.
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Austrias Univ. Prof. Br, P. Steinhauser, Zentralanstalt 

für Meteorologie und Geodynamik, Hohe V/arte 38, 
A-1190 Wien.

Belgiumt M. Maenhout, Institut Royal Météorologique, 5 
avenue Circulaire, B-1180 Bruxelles,

Brazil:

Bulgarias

Canadat Br. K.S, MoCormick, Communications Research
Centre, Shirley Bay, P.O.Box 490, Station A, Ottawa, 
Ontario KIN 8T5.

Czechoslovakias Br. J. Prokop, Paculty of Eleotrical
Engineering, Technical University of Prague, Suchbata- 
rova 4» 166-27 Praha 6.

Benmarks

Egypt, Arab Republic of!

Finland! Br. B. Haikonen, Administration of Posts and 
Telegraphs, Radio Bepartment, P.O.Box 5H> SP-00101 
Helsinki 10.

Prancei M. L. Boithias, CNET, 58 rue du General Leolerc, 
P-92151 Issy-les-Moulineaux.

German B.R.!

Germany, P.R.1 Prof. Br. K.-B, Becker, Universitat des
Saarlandes, Pachbereich 12, 401 Elektrotechnik, Bau 22, 
B-66OO Saarbrücken.

Hungaryi c/o Prof. K. Géher, Technical University of 
Budapest, Stoczek u.2, H-llll Budapest.

India;

Israëli

Italyi Br. G. d'Auria, Istituto di Elettronioa,Pacolta 
d'Ingegneria, Via Eudossiana 18, I-OOI84 Roma.

Japani Br. M. Pukushima, Radio Research Laboratories, 
Koganei, Tokyo 164.
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Netherlands» Prof. L. Krul, Technische Hogeschool Delft, 
Afdeling Electrotechniek, Delft.

New Zealandj Dr. D.C. Thompson, New Zealand Meteorological 
Service, Ministry of Transport, Salamanca Road, 
Wellington 1.

Higeriai Dr. I.E. Owolabi, Department of Electronic and 
Electrical Engineering, University of Ife, Ile-Ife.

Norway«

Perui

Polandt Prof. L. Knoch, Instytut RadiokomunilcaoJi, Poli- 
technika GdaAska, ul. Majakowskiego ll/l2, 80-233 
OdaAsk-Wrzeszcz.

Portugal:

South Afrioat

Spaim

Swedem Ur. F. Eklund.
Switzerland! Prof. Dr. E. Schanda, Bündackerstrasse 108, 

CH-3047 Bremgarten.
Taiwani Prof. Mel-Ewa Wang, Director, Engineering Dept., 

Directorate General of Telecommunicatlons, P.O.Box 84, 
Taipei.

United Kingdom! Dr. P.A. Watson, Department of Electrical 
and Electronic Engineering, The University, Riohmond 
Road, Bradford BD7 1DP, West Yorkshire.

USAi Dr. A.H. LaGrone, Department of Electrical Engineer
ing, Engineering Science Building, 634» University of 
Texas, Auetin, TX 78712.

USSR! Dr. N.A. Armand, Institute of Radioengineering and 
Electronics, Ac. Sci., Prospekt Marksa 18, g.Moskva, 
Centr, GSP-3.

Yugoslaviat
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Gommlaslon G - lonospheric Radio and Propagation

Ghalrmaas Dr. J.W. King, Appleton Laboratory, Ditton Park, 
Slough SLJ 9JX, United Kingdom.

Vice-Chairmant Dr. A.P. Mitra, National Physioal Labora- 
tory, Hillside Road, Naw Delhi 120012, India.

Official Membera»
Argentina»

Auatralia! Mr. G.G. McCue, lonospheric Prediction Service, 
P.O.Box 702, Darlinghurst, 2010 N.S.W.

Auatria» Univ.Prof. Dr. W. Riedler, Institut für Naohrich- 
tentechnik und Wellenausbreitung, Technische Dniversi- 
tat, Infeldgasse 12, A-8010 Graz.

^/f Belgium» Prof. D. Boasy, 
3 avenue Circulaire,

Institut Royal Météorologique 
B-1180 Bruxelles.

»

Brazil»

Bulgaria:

Canadai Dr. J.A. Kochler, Department of Physios, Dniver- 
sity of Saskatohewan, Saskatoon, Sask.

Czaohoalovakia: Dr. J. Lastovicka, Geophysioal Institute, 
Czeohoalovak Aoademy of Sciences, Bocni II - la, 141 
51 Praha 4»

Denmark:

Egypt, Arab Republic of:

Finland: Prof. J. Oksman, University of Oulu, E.E. 
Department, SP-90100 Oulu 10,

Franoe: M. 11. Petit, CNET, 38 rue du General Leolerc, 
F - 92151 Issy-les-Moulineaux.

Gorman D.R.:

Germany, F.R.: Dr. G.K. Hartmann, Max-Planok-Institut für 
Aeronomie, D-34H Lindau/Harz.

Hungary: c/o Prof. K. Géher, Teohnioal University of 
Budapest, Stoozek u.2, H-llll Budapest.
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Zndiai

Israël»

Italy» Dr. P. Cheooaoci, IEOE, V.Panciatlchi 56, 1-50127 
Pirenze.

Japan» Prof. T. Yonezawa, Chubu Institute of Technology, 
1200 Mateumoto-oho, Kasugai, Aichi 487*

Mexico 1

Netherlands» Mr. H.J.A. Vesseur, Koninklijk Nederlands 
Meteorologisch Instituut, De Bilt.

New Zealand» Dr. J.E. Titheridge, Radio Research Centre, 
Auokland University, Auokland.

Nigeria» Dr. 0. Oyinloye, Department of Physics, Dniver- 
sity of Ihadan, Ibadan.

Norway»

Peru»

Poland» Dr. J. Moleki, ul. Sady Zolihorskie 11, 01772 
Warszawa.

Portugal»

South Africa»

Spain»

Sweden» Prof. Bengt Hultqvist, Kiruna Geophysical Observ 
atory, S-981 00 Kiruna.

Switzerland» Prof. Dr. M. Waldmeier, Wirzenweid 15, CH-
6053 Ziirioh,

Taiwan» Prof. Kwang-Hong Pai, Department of Eleotrioal 
Engineering, National Taiwan University, Taipei.

United Kingdom» Dr. J.W. King,
USA» Dr. Thomas E. Van Zandt, Soatter Radar Studies Prog 

Aeronomy Laboratory, NOAA/eRL, US Department of 
Commerce, Boulder, CO 80302,
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TJSSE: Dr. K.I. Gringauz, Institute of Spaoe Eesearoh, Ac. 

Sci,, 88 Profsoyusnaya ui., Mcakva V-485,
Yugoslaviai

Commiaaion H - Wavea In Plasmas
Chairmam Br. R. Gendrin, CNET, 38 rue du General Loclero 

P-92151 lasy-loa-Moulineaux, Franoe.
Ylce-Chalrman» Dr. F.W. Crawford, Institute of Plasma 

Research, Stanford Univeraity, Stanford, Calif.94305, 
USA.

Official Memhera:
Argentinat

Auatraliat Dr. B, Fraser, Pbyaics Department, Newcaatle 
Univeraity, Newcaatle, 2308 N.S.W.

Auatria» Dniv, Prof. Dr. O.M. Burkard, Institut für Meteo 
rologie und Geophysik, Universitat, Halharthgasae 1, 
A-8010 Graz.

Belgiumt Prof. F, Baudoux, Dniversité Libre de Bruxelles, 
Avenue F.D. Roosevelt 50, B-1050 Bruxelles.

Brazili

Bulgaria*

Canada» Dr. R. Gagné, Dniversité Laval, Département de 
Génie Eleotrique, Faculté des Sciences, Cité Univer
sitaire, Q,uébao G1K 7I’4»

Czeohoslovakia» Dr. V, Fiala, Geophyaioal Institute, Cze- 
ohoslovak Aoademy of Sciences, Booni II - la, 141 31 
Praha 4»

Denmark»

Egypt» Arab Republic of»

Finland» Dr. J. Kangas, Dniversity of Oulu, SF-90100 Oulu
10.
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Franoei M. C. Pomot, Laboratoire de physique des plaamae, 

Dbmaine universitaire de St Martin d'Hèree, P-38041 
Grenobie Cedex.

German D.R. t

Germany, P.R.1 Prof. Dr. H. Poeverlein, Lehratuhl für 
Angewandte Geophysik, Technische Hoohsohule, Hooh- 
schulstrasse 1, D-6100 Darmstadt.

Hungary* 0/0 Prof. K. Géher, Technical Dniversity of 
Budapest, Stoozek u.2, H-llll Budapest.

Indiat

Israëli

Italyi Dr. G. Perona, Politeonico di Torino, Corso Duca 
degli Abruzzi 24, 1-10124 Torino.

Japani Prof. T, Obayashi, Inetitute of Spaoe and Aero- 
nautical Science, University of Tokyo, Komaba, Meguro, 
Tokyo 153.

Mexico 1

Netherlandsi Prof. Weenink, Technische Hogeschool Eind
hoven, Afdeling Electroteohniek, Eindhoven.

New Zealandt Prof. R.L. Dowden, Department of Physics, 
Dniversity of Otago, Dunedin.

Nigeria: Dr. (Mrs) C.E. Oni, Department of Physics, Dni
versity of Ibadan, Ibadan.

Norwayi

Perui

Poland: Dr. A. Turski, Instytut Podstawowych Probleméw 
Techniki PAN, ul. Swietokrzyska 21, 00-049 Warszawa.

Portugal!

South Afrloat

Spaim



Swedem Prof. Carl-Gunne Paithammar, Royal Institute of 
Technology, S-100 44 Stockholm 70.

Switzerland» Prof. Dr. E. Sohanda, Bündaokerstrasse 108, 
CH-3047 Bremgarten.

Taiwan» Dr. Yinn-Nien Huang, Chief, Department of
Planning and Programming, Telecommunication Labs.,, 
P.O.Box 71, Chung-Li.

United Kingdom» Dr. J.0. Thomas, Department of Physios, 
Imperial College, Imperial Institute Eoad, Dondon SW7*

USA» Dr. P.W. Crawford.
USSR» Dr. V,I. Aksonov, Institute of Radioengineering and 

Electronics, Ac. Soi., Prospekt Uarksa 18, g.Moskva, 
Centr, GSP-J.

Yugoslavia»
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Commiasion J - Radio Aatronomv
Chairmant Prof. G. Westerhout, Aatronomy Program, Univer- 

sity of Maryland, College Park, Maryland 20742, USA.
Yioe-Chalrman» Prof. H. Tanaka, Research Institute of 

Atmospherics, Nagoya University, Ichida-oho, Toyokawa- 
shi, Aichi Prefeoture 442, Japan.

Official Members!
Argentina»

Australia» Prof. A.G. Little, Physics Department, Univer- 
sity of Sydney, Sydney, 2006 N.S.W,

Auatria» Univ. Prof. Dr. H. Haupt, Astronomischea Insti- 
tut der Universitat, Universitatsplatz 4, A-8010 Graz.

Belgium» Prof. R. Coutrez, Institut d'Astronomie et d’As- 
trophysique, Université Libre de Bruxelles, avenue 
F.D, Rooaevelt 50, B-1050 Bruxelles.

Brazil«

Bulgarla»

Canada» Mr. N.W. Broten, National Research Council of 
Canada, Sussex Drive, Ottawa, Ontario.
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Czechoslovaklat Br< A. ïlamlcha, Astronomlcal Institute, 

Czechoslovak Aoademy of Sciences, 251 65 Ondrejov u 
Prahy.

Denmarkt

Egypt, Arab Eepublic oft

Pinlandt Prof. U. Tiuri, Helsinki Dniversity of Technolo
gy, E.E» Department, Otakaari 5 A, SP-02150 Espoo 15»

Eremeet M. J.C. Bibes, Département de radioastronomie, 
Observatoire de Paris, 5 place Jules Janssen, P-92190 
Ueudon»

Derman D.R.t

Germany, E.R.t Prof. Dr. R. Wielebinski, Max-Planok- 
Institut für Radioastronomie, Auf dem Hiigel 69, 
D-5300 Bonn.

Hungarys c/o Prof. K. Géher, Technioal Dniversity of 
Budapest, Stoozek u.2, H-llll Budapest.

Indiat

Zsraelt

Italyt Dr. R. Fanti, Istituto di Pisioa, Universita di 
Bologna, V, Irnerio 46, 1-40126 Bologna.

Japans Prof. H. Tanaka, Tokyo Astronomlcal Observatory, 
Dniversity of Tokyo, Mitaka, Tokyo 181.

wexicot

Netherlandst Mr. J.P. Hamaker, Radiosterrewacht Dwingeloo, 
Dvlngeloo.

New Zealandt Dr. W.J. Baggaley, Department of Physics, 
Dniversity of Canterbury, Christchurch 1.

Nigeriat Dr. Okoye, Department of Physics, Dniversity of 
Nigeria, Nsukka.

Norways

Pemt



Poland» Prof. S. Gorgolewski, Instytut Radioastronomii, 
Uniwersytet Miko^aja Kopernika, ul. Sienkiewicza 
JO/32, 87-100 Toru*.

Portugal:
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South Africai

Spaini

Sweden: Prof. Bertil Höglund, Chalmers Institute of 
Technology, S-402 20 Göteborg 5«

Switzerland» Prof. Dr. E. Schanda, Bündaokerstrasse 108, 
CE-3047 Bremgarten.

Taiwan» 0/0 Prof. H.C. Pang, Dlreotorate General of 
TeleoommunioationB, P.O.Box 84, Taipei.

United Kingdom» Prof. J.G, Davies, Nuffield Hadio Aetro- 
nomy Laboratories, Jodrell Bank, Msocleafield,
Cheshire SK11 ^N.

USA» Dr. K.I. Kellermann, National Hadio Aatronomy 
Ohservatory, P.O.Box 2, Green Bank, WV 24944.

USSR» Prof. V.S. Troitakij, Institute of Radioengineering 
and Electronics, Ac, Sci. , Proapekt Markaa 18, g. 
Moakva, Centr, GSP-3.

Yugoslavia»








