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OBITUARY

Dr*. W. H. Eccles, F. R. S.
By the death of Dr. W. H. Eccles on 29th April, 1966, the last 

personal link has been severecl with the first General Assembly of 
URSI. For as will be seen from the photographic frontispiece to 
the Golden Jubilee Memorial volume, Dr. Eccles was one of the 
fifteen scientists, from six European countries, who attended the 
meeting in Brussels in April 1914, under the title «Commission 
Internationale de Télégraphie Sans Fil Scientifique »; which was 
later changed to «Union Radio Scientifique Internationale » — or 
URSI. It was perhaps natural that he should have become closely 
associated with the Union at an early stage in his career since he 
was a physicist who, in the first decades of the present century, 
devoted himself with notable success to some of the scientific 
problems associated with the developing art of wireless telegraphy 
— or radio communication, as it is termed today.

William Henry Eccles was born at Ulverston, Lancashire, 
England on 23rd August, 1875; and he received his main scientific 
education at the Royal College of Science, London, which he 
entered in 1894. Three years later he became an Associate of the 
College; and in 1898 he graduated as a Bachelor of Science at 
London University, with first class honours in Physics. The 
following year he joined Mr. Marconi in the laboratory of the 
Wireless Telegraphy and Signal Company (later named the Marconi 
Company). Here he became interested in some of the scientific 
problems of wireless telegraphy, which were to occupy his attention 
for many years to come. He started with an investigation of the 
electrical oscillations in coupled circuits, and a study of the existing 
devices then in use for receiving and detecting wireless signals. 
A thesis describing the results of his research into the properties 
of coherers led to his being awarded the degree of Doctor of Science 
(D.Sc.) at London University in 1901.

Having gained some practical experience, he turned to the 
teaching of mathematics and physics : and in 1916, he was
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appointed to the chair of Professor of Applied Physics and Elec- 
trical Engineering at the City and Guilds of London Technical 
College, Finsbury. He combined his lecturing duties with active 
research; and it was cluring this period that Dr. Eccles made some 
of his greatest contributions to knowledge in the rapidly growing 
field of radio communication. His work on coherers was extended 
to a comprehensive study of crystal detectors for radio reception; 
and later, he became interested in some special applications of the 
thermionic valve.

It was discovered in the first decade of the century, that wireless 
waves transmitted round the curved surface of the earth were 
subject to phenomena resulting in variable signal strength at the 
receiving station. In 1912, Dr. Eccles presented a paper before the 
Royal Society of London in which he expanded the theory, 
advanced some years earlier by Olivier Heaviside, to explain the 
propagation of radio waves round the earth by reflection in the 
ionised, and so electrically conducting, regions of the upper 
atmosphere. He suggested that the ionising influence of the sun’s 
radiation would account for the observed differences in wave 
propagation by day and by night, This virtually marked the 
beginning of experimental research on the ionosphere, which has 
continued to occupy the attention of URSI up to the present 
day.

It was during the period 1912-1913 also, that Dr. Eccles played 
a leading part in an investigation organised by the British Asso- 
ciation into the characteristics of atmospheric disturbances in 
radio reception (then termed «Strays »); and he thereby en- 
couraged research in this subject, which has continued throughout 
the world for the past half-century, under the auspices of URSI 
and other international organisations. Indeed, Dr. Eccles was 
himself chairman during the period 1922-1928 of the Commission 
on Atmospheric Disturbances established by URSI.

During and after the first world war, Dr. Eccles’ wide knowledge 
and experience were much sought after in the development of both 
civil and military wireless Communications. Later, he was vice- 
chairman of the Imperial Wireless Telegraphy Committee which 
advised the British Government on the development of world-wide 
radio Communications. He played an important part in the design 
of the original long-wave high-power transmitting station at Rugby, 
England ; and it was at this time, that his interest in the thermionic
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valve led to the invention of the tuning-fork oscillator, which was 
used for the precise control of the frequency emitted by this 
station.

Much of his experience and the results of his research were 
described in scientific published papers, and in the two books 
entitled : (i) Wireless Telegraphy and Telephony of which the 
second edition was printed in 1918; and (ii) Continuous Wave 
Wireless Telegraphy, published in 1921.

Dr. Eccles was a Past-President of the Institution of Electrical 
Engineers (1926-1927), of the Physical Society of London (1928- 
1930), and the Institute of Physics (1929-1931). He was also 
keenly interested in the activities of the radio amateur, was a 
founder member of the Radio Society of Great Britain, and its 
President dui'ing 1923-1924.

Reference has already been made to Dr. Eccles’ connection with 
URSI from the earliest days of its formation. He served as a Vice- 
President of the Union during the period 1921 to 1934; and in the 
latter year was elected as the first Honorary President of the Union. 
He has survived in this dignified position for a much greater length 
of time (1934-1966) than any other of the Union’s officers. In both 
the national and international heids, all scientists engaged in the 
fields of radio and electronics acknowledge with sincere gratitude 
the great contributions which Dr. W. H. Eccles has made to our 
knowledge of this branch of Science.

R. L. Smith-Rose.

6th June, 1966.
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GENERAL INFORMATION

Actions to commemorate the activities 
of Sir Edward Appleton

AU those who have collaborated in one way or another with 
our Past President and Honorary President will be interested in 
the following actions taken by the Edinburgh University to com­
memorate the activities of that great scientist.

The Edinburgh University Physical Society bas founded a « Sir 
Edward Appleton Memorial Lecture », which takes place in January 
each year, The First Lecture, last January, was given by Mr. J. A. 
Ratcliffe who also gave, in December 1965, a Memorial Lecture at 
the Institute of Electrical Engineers.

The University of Edinburgh has named the new Ist Year 
Science Block the Appleton Tower.

Prof. Ritchie Cahier, Professor of International Relations, 
Edinburgh University, has taken the chairmanship of a small 
committee which is proposing to launch a Sir Edward Appleton 
Memorial Appeal. The aim of the Memorial Appeal is to raise 
funds to make Edinburgh a world-centre for promoting the Settle- 
ment Movement, particularly in terms of Student-involvement.

As a result of a successful appeal the Committee express the 
hope to be able to provide scholarships to bring students from 
oversea to have living experience of settlement work. «Edward 
Appleton House » should be established as a residential centre.
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XVth GENERAL ASSEMBLY

Scientific programme

COMMISSION I

Tuesday, Sept. 6 : a.m.

p.m.

Wednesday, Sept. 7 : a.m.

Thursday, Sept. 8 : p.m.

Friday, Sept. 9 ; a.m.
Monday, Sept. 12 : a.m.

Tuesday, Sept. 13 : p.m.

Wednesday, Sept. 14 : p.m.

Tuesday, Sept. 6 : a.m.

p.m.

Wednesday, Sept. 7 : p.m.
Thursday, Sept. 8 : a.m.

p.m.

Friday, Sept. 9 : a.m.

Standard frequency transmission — Dr. J. M. 
Richardson, C. Egidi.
Velocity of radio waves — R. C. Baird,
L. Essen (with Commission VII).
Atomic standerds of time — J. Bonanomi,
M. E. Zhabotinski.
International comparisons and Standard con- 
nectors — J. T. Henderson, B. O. Weinschel. 
Laser Standard measurements — G. Birnbaum. 
RF measurements at frequencies > 1 GHz —■
I. A. Harris, H. E. Bussey.
RF measurements at frequencies < 1 GHz 
including optical techniques — R. W. Beatty, 
S. Okamura.
Business meeting.

Commission II

Experimental analysis of the atmosphere — 
D. Atlas, J. A. Lane.
Models of atmosphere — R. Bolgiano,
J. Grosskopf.
See Commission VIL
Theoretical and experimental investigation of 
propagation in non-ionized media — M. Hirai, 
J. B. Smyth.
Effects of propagation on the measurements of 
distance, angle of arrival and Doppler effect —■ 
M. C. Thompson, I. Ranzi.
Propagation and radiometry for millimetre and 
sub-millimetre wavelengths — F. Möller, 
A. Robert.
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Monday, Sept. 12 : a.m. Planetary radio and radar astronomical obser- 
vations (with Commission V). 

p.m. Business meeting.
Tuesday, Sept. 13 : a.m. Review of radio propagation below the 

Earth’s surtace — J. T. de Bettencourt.

Thursday, Sept. 7 :

Commission III

a.m. D-region structure and formation — B. Land­
mark.

p.m. D-region, collision trequencies, relation to 
stratosphere — W. R. Piggott.

Friday, Sept. 9 : a.m. The ionospheric F-region and magnetosphere 
— A. P. Willmore, W. E. Cordon (with 
Commission IV).

Monday, Sept. 12 : a.m. Dynamics of the ionosphere, overall picture 
and E-region in particular —- C. O. Hines. 

p.m. See Commission IV.
Tuesday, Sept. 13 ; a.m. Dynamics of the ionosphere F-region pheno- 

mena, interactions between movements of 
neutral atmosphere and ionosphere — 
H. Kohl.

p.m. The ionosphere F-region with special reference 
to subpeak morphology — J. W. King.

Wednesday, Sept. 14 : p.m. Reserved for new topics.

Commission IV

Friday, Sept. 9 : 
Monday, Sept. 12 ;

a.m. See Commission III.
p.m. VLF radio waves and micropulsations — 

R. A. Helliwell, R. Gendrin (with Commis­
sion III and Sub-Commission IVa).

Tuesday, Sept. 13 ; a.m. New work on the magnetosphere and atmos- 
pherics (with Sub-Commission IVa).

Wednesday, Sept. 14 ;; p.m. Effects of nuclear explosions on propagation 
phenomena — A. M. Petersen (with Sub- 
Commission IVa).

Thursday, Sept. 8 :

Sub-Commission IVa

p.m. Atmospherics I : Characteristics of atmosphe- 
rics at the source and propagation —■ E. T. 
Pierce (with Commission IV).

Monday, Sept. 12 ; a.m. Whistlers — R. Rivault (with Commis­
sion IV).

p.m. See Commission IV.
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Tuesday, Sept. 13 : a.m.
p.m.

Wednesday, Sept. 14 : p.m.

Tuesday, Sept. 6 : p.m.
Wednesday, Sept. 7 ; a.m.

p.m.
Thursday, Sept. 8 : a.m.
Friday, Sept. 9 : a.m.
Monday, Sept. 12 : a.m.

p.m.
Tuesday, Sept. 13 : a.m.

p.m.

Tuesday, Sept. 6 a.m.

p.m.

Wednesday, Sept. 7 : a.m.

Thursday, Sept. 8 : a.m.

Friday, Sept. 9 ; a.m.

Monday, Sept. 12 : a.m.
p.m.

Tuesday, Sept. 13 : p.m.

Wednesday, Sept. 14 : a.m.

Tuesday, Sept. 6 : a.m.

Wednesday, Sept. 7 ;
p.m.
a.m.

See Gommission IV.
Atmospherics II : Atmospheric noise and its 
influence on Communications — F. Horner 
(with Gommission IV).
See Gommission IV.

Gommission V

Filled aperture radio telescopes — G. Smith. 
See Gommission VI.
Unfilled aperture radio telescopes — M. Ryle. 
Radio Tecliniques — E. J. Blum. 
Extragalactic observations — A. T. Moffet. 
See Gommission II.
Radio spectroscopy — J. P. Wild.
New radiotelescopes — Ceccarelli.
Business meeting.

Gommission VI

Diffraction and scattering in non-ionized 
media — H. Meinke, J. B. Keller.
Coding, modulation and signal processing — 
A. V. Balakrishnan, V. I. Siforov.
Antennas — R. G. Hansen (with Commis- 
sion V).
Non-linear circuits — A. Blaquière, E. W. 
Sandberg.
Satellite Communications — L, J. Cutrona, 
P. Cooley.
See Gommission VII.
Linear circuits — S. Darlington, J. O. 
Scanlan.
Electromagnetic properties of ionized media I 
Source free Solutions in ionized regions —•
K. Bochenek, N. Markuwitz. 
Electromagnetic properties of ionized media II 
— M. P. Bachinsky, L. Felsen.

Gommission VII

Low noise devices (masers, paramps.) —- 
H. Heffner.
See Gommission I.
Laser radar — Non linear opties — R. J.
COLLINS.
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Thursday, Sept. 8 ; a.m. CW lasers and gas lasers — J. le Mezec. 
Application to holograms — M. Chodorow.

Monday, Sept. 12 : a.m. Microminiaturisation — Bertrais (with Gom 
mission VI).

p.m. Solid state plasmas, helicons, Gum effect — 
R. E. Burgess.

Tuesday, Sept. 13 : a.m. Cryogenic coils — D. B. Montgomery. 
p.m. Business meeting.
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NATIONAL COMMITTEES

Australia
MEMBERSHIP

The Council of the Australian Academy of Science has recently 
reviewed the membership of the National Committee for Scientific 
Radio and has appointed the following for a period of three years :
Professor W. N. Ghristiansen, FAA [Chairman), School of 

Electrical Engineering, The University of Sydney, Sydney, 
NSW.

Associate Professor R. E. Aitcheson,

Mr. F. E. Cook,
Dr. W. G. Elford,
Prof. G. R. A. Ellis,
Prof. C. D. Ellyett,
Mr. A. J. Higgs,
Associate Professor R. M. Huey,
Prof. A. E. Karbowiak,
Dr. D. F. Martyn,
Dr. B. Robinson,
Prof. H. G. Webster.

Hungary
THIRD COLLOQUIUM ON MIGROWAVE 

COMMUNICATION

Budapest, April 1966

This meeting which brought together 500 scientists from widely 
separated parts of the world was organized by the Hungarian 
Academy of Sciences in eollaboration with the Hungarian Scientific
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Society for Telecommunications. Alter the opening address by 
Dr. G. Bognar the participants divided themselves according to 
their particular interests into two groups and over the four days 
of the Conference some 50 papers were presented to each group. 
Simultaneous translation enabled speakers to be heard in English, 
Russian and Hungarian. During each session opportunity was 
given for discussion of the papers presented and helpful additional 
Information often emerged. As usual much of the value of the 
Colloquium arose from personal contact between scientists working 
in similar fields and the social arrangements provided a very 
pleasant setting for the informal interchange of information in 
this way.

The writer, who went to the meeting as official URSI delegate, 
gave the first of the series of scientific papers presented and dealt 
with millimetre waveguides for long-distance telecommunications. 
He also took the Ghair at one of the later sessions. The Microwave 
Colloquium on this occasion was much larger than previous ones 
sponsored by the Hungarian Academy of Sciences and the orga- 
nisers are to be warmly congratulated on the success of the event.

H. M. Barlow.
26 April 1966.

Sweden
AGTIVITIES

OF THE SWEDISH NATIONAL GOMMITTEE 
DURING THE 1963-1966

The Swedish National Committee at present consists of 
17 ordinary members and 38 associate members. The activity is 
divided into seven sections and one subsection, corresponding to 
the URSI commissions and subcommission, the chairmen of the 
section and the subsection also being the official members to the 
URSI commissions.

Since the XlVth General Assembly in Tokyo, 1963, the com­
mittee has held 4 full meetings under the chainnanship of the 
President df the National Committee, Dr. H. Sterky and one 
under the chairmanship of the Vice-President Professor N. Her- 
lofson. A conference arranged by the National Committee, the



— 13

Royal Academy of Engineering Sciences, the Swedish Association 
of Electrical Engineers and Ghalmers University of Technology 
was held in Gothenburg, March 14-16, 1966.

USA

SPRING MEETING 
April 18-21, 1966

The proceedings of the U.S. National Committee Spring Meeting held 
at the National Academy of Sciences have been issued. The meeting was 
co-sponsored by six Groups of the Institute of Electrical and Electronics 
Engineers.

The booklet containing the summaries of papers submitted at the meeting 
may be ordered, at the price of $2, at the Superintendent of Documents, 
Government Office, Washington, D.C. 20402.

The papers read at the Combined Session of all Commissions are :
CS-1. Bistatic radar astronomy, summary and prospectus — V. R. Eshle- 

man, Center for Radar Astronomy, Stanford University and Stanford 
Research Institute, Stanford, Calif.

CS-2. VLF observations and the determination of ion composition —- 
N. M. Brice, Radio Physics Laboratory, Defence Research Tele- 
communications Establishment, Defence Research Board, Ottawa, 
Canada, and Faculty of Engineering, Carleton University, Ottawa, 
Canada, and R. E. Barrington, Radio Physics Laboratory, Defence 
Research Telecommunications Establishment, Defence Research 
Board, Ottawa, Canada.

CS-3. Laser Standard measurements — G. Birnbaum, North American 
Aviation Science Center, Thousand O aks, Calif.

CS-4. E region effective recombination rates from incoherent scatter 
measurements at Arecibo -— L. M. Lalonde, Cornell University, 
Center for Radiophysics and Space Research, Ithaca, N.Y.

CS-5. Characteristics of the NRAO 140-FT telescope at wavelengths 
between 11 and 0.95 cm — P. G. Mezger, National Radio Astronomy 
Observatory, Green Bank, W. Va.

CS-6. Performance descriptors for antennas in the ionosphere — H. Weil 

and D. Walsh.

The other papers classifled according to the various commissions are 
mentioned hereunder.
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Gommiss ion I 

Measuremenls
1-1-1. Calibration of receivers by statistical analysis of noise — V. H. 

Gonzalez.
1-1-2. Automatic frequency standards in the United States ; 1963-1966 —■ 

R. C. Mockler, National Bureau of Standards, Boulder, Colo.
1-1-3. High precision frequency standards-quartz — E. A. Gerber, Elec­

tronic Components Laboratory, U.S. Army Electronics Gommand, 
Fort Monmouth, N.J., and R. A. Sykes, Bell Telephone Laboratories, 
Allentown, Pa.

1-1-4. Scientiflc aspects of universal and/or atomic time and frequency 
transmissions — G. E. Hüdson, Radio Standards Physics Division, 
National Bureau of Standards, Boulder, Colo.

1-1-5. Gain measurements of vertically polarized antennas over imperfect 
ground — R. G. FitzGerrell, ITSA-ESSA, Boulder, Colo.

1-1-6. Measurement of diffraction flelds of finite cylinders by a light — 
Modulated scattering technique — A. M. Vural, Heavy Military 
Electronics Department, General Electric Co. Syracuse, N.Y., and
D. K. Chfng, Electrical Engineering Department, Syracuse Uni- 
versity, Syracuse, N.Y.

1-2-1. Triannual USA progress report, standards and measurements at 
30 kHz to 1 GHz (January 1963 to January 1966) — M. C. Selby, 
National Bureau of Standards, Boulder, Colo.

1-2-2. Progress report (1963-1966) on USA standards and measurement 
techniques from 1 to 300 GHz — R. W. Beatty, National Bureau 
of Standards, Boulder, Colo.

1-2-3. Precision coaxial connectors — B. O. Weinschel, Weinschel En­
gineering, Kensington, Md.

1-2-4. Swept-frequency techniques, 1963-1965 — S. B. Cohn, Rantec 
Corporation, Calabasas, Calif.

1-2-5. Survey of 1963 to 1965 USA progress in measurements of electro-
magnetic proporties of materials....  H. E, Bussey, National Bureau
of Standards, Boulder, Colo.

1-2-6. Use of an interference spectrometer for determining proporties of 
millimeter and submillimeter wave components and materials — 
K. H. Breeden, W. K. Rivers and A. P. Sheppard,

1- 2-7. The role of plasma column length in tonks-Dattner resonances —
W. D. Hershberger, University of Calitornia, Los Angeles, Calif., 
and F. F. Hanna, Microwave Unit, National Research Center, Cairo, 
Egypt.

Gommiss ion 11

2-1. — Tropospheric propagalion
2- 1-1. Meteorological implications of phase and amplitude fading on a

forward scatter channel — W. P. Birkesieier, Department of 
Electrical Engineering, University of Wisconsin, Madison, Wis.
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2-1-2. Propagaiion in a surface duet — I. H. Gerks.
2-1-3. Meshing the lobes in twilight region propagation — T. J. Carroll, 

Bendix Radio Division, Baltimore, Md.
2-1-4. Atmospheric propagation limitations at millimeter wave frequencies 

— L. A. Morgan, Smyth Research Associates, San Diego, Galif.
2-1-5. Characteristics of two simulated fading channels — A. M. Manders, 

University of Florida — Genesys, Cape Canaveral, Fla.
2-1-C. Spatial and temporal distributions of heids at the receiving end of a 

long mounlain obstacle diffraction path —• L. G. Hause, Spectrum 
Utilization Research Tropospheric Telecommunication Lab., Insti- 
tute for Telecommunication Sciences and Aeronomy, Boulder, Colo.

2-2. — Propagaiion and vegelation

2-2-1. Radio propagation in tropically vegelated environments — 
L. G. Sturgill and K, G. Heisler, Ir., Jansky and Bailey Research 
and Engineering Division, Atlantic Research Corporation, Arlington, 
Va.

2-2-3. On the calculation of radiation patterns of dipole antennas in dense 
forests — J. Taylor, University of South Carolina, Colombia, S.C., 
and Communication Laboratory, Stanford Research Institute, Menlo 
Park, Calif.

2-2-4. Radar cross sections of trees at high frequency — J. G, Steele, 
Radioscience Laboratory, Stanford, Calif.

2-2-5. Preliminary results of full-scale pattern measurements of simple 
VHF antennas in a eucalyptus grove — G. H. Hagn, G. E. Barker, 
H. W. Parker, J. D. Hice, W. A. Ray, Communication Laboratory, 
Stanford Research Institute, Menlo Park, Calif.

2-2-6, The use of open-wire transmission lines to measure electrical propor­
ties of vegetation — G. H. Hagn and H. W. Parker, Gommunica- 
tion Laboratory, Stanford Research Institute, Menlo Park, Calif.

2-2-7. The ground-wave attenuation function for propagation over a highly 
inductive earth — R. J. King, Department of Electrical Engineering, 
University of Wisconsin, Madison, Wis., and G. A. Schlak, Depart­
ment Electrical Engineering, University of Colorado, Boulder, Colo.

2-2-8. Surface waves from a horizontal dipole in stratihed antarctic terrain 
— A. W. Biggs, Aerospace Group, The Boeing Gompany, Seattle, 
Washy and H. M. Swarm, Department of Electrical Engineering, 
University of Washington, Seattle, Wash.

2.3. — Planetary atmospheres and surfaces

2-3-1. Models for the atmosphere of Mars based on the Mariner IV occulta- 
tion experiment — G. Fjeldbo, W. C. Fjeldbo and V. R. Eshleman, 
Center for Radar Astronomy, Stanford University and the Stanford 
Research Institute, Stanford, Calif.
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2-3-2. Radar observaüons of Venus at 3.8 and 23 cm wavelength — 
J. V. Evans and R. P. Ingalls, Lincoln Laboratory, Massachusetts 
Institute of Technology, Lexington, Mass.

2-3-3. Atmospheric attenuation at 3.2 Gc/sec — W. J. Medd, Radio and 
Electrical Engineering Division, National Research Council, Ottawa, 
Canada.

2-3-4. Spatial modulation of YHF signals by transatmospheric propagation 
at low elevation angles — L. R. Hughes, Smyth Research Associates, 
San Diego, Calif.

2-3-5. Atmospheric correlation effects in range-rate tracking —- G. H. 
Myers, New York University School of Engineering and Science, 
Department of Electrical Engineering, University Heights, Bronx, 
N.Y.

2-4. — Surface transmission and inlwmogeneous media
2-4-1. An application of Galerldn’s method to the analysis of inhomoge- 

neously fdled waveguides — D. A. Ross and W. W. Cooley, Seattle 
University Department of Electrical Engineering, Seattle, Wash.

2-4-2. Electromagnetic propagating structures with nonuniform gross 
perturbations — S. L. Richter, P. Diament and S. P. Schlesinger, 
Golumbia University, Department of Electrical Engineering, New 
York, N.Y.

2-4-3. A curvature-dependent impedance boundary condition for good 
conductors —- K. M. Mitzner, Northrop Corporation, Nortronics 
Division, Newbury Park, Calif.

2-4-4. Propagation in a terrestrial waveguide of variable surface impedance 
—E. Bahar, Department of Electrical Engineering, University of 
Colorado, Boulder, Colo,

2-4-5. Radiation from a line source over an inhomogeneous impedance 
plane —- H. Kritikos, California Institute of Technology (on leave 
of absence from the Moore School of Electrical Engineering, Uni­
versity of Pennsylvania, Philadelphia, Pa).

2-4-6. Diffraction of a creeping wave by a discontinuity in the surface 
impedance of a smooth body -— P. L. Christiansen, Dept. of Elec­
trical Engineering, Univeristy of Michigan, Ann Arbor, Midi.

2-4-7. Diffraction by a smooth convex body —■ D. Ludwig.

2-5, •—■ Scattering by surfaces
2-5-1. HF sea scatter and ocean wave spectra — L. Wetzel, Institute for 

Defence Analyses, Arlington, Va.
2-5-2. Depolarization of waves by rough surfaces in backscattering — 

A. K. Fung, Center for Research, Ine., Engineering Science Division, 
University of Kansas, Lawrence, Kan.

2-5-3. Measurements of non-rayleigh microwave forward scatter from a 
random water surface — C. I. Beard, Boeing Scientific Research 
Laboratories, Seattle, Wash.
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2-5-4. Scattering by a moving statistically rough surface — H. S. Hayre, 
Department of Electrical Engineering, University of Houston, 
Houston, Texas.

2-5-5. A general relation between flelds and spectra in mobile radio ■— 
R. H. Clarke, Bell Telephone Laboratories, Ine., Crawford Hill, 
Holmdel, N.J.

2-5-6. Bistatic radar experiments for the study and mapping of the lunar 
surface — G. L. Tyler, G. Fjeldbo and R. L. Koehler, Center 
for Radar Astronomy, Stanford University, Stanford, Calif.

2-5-7. Scattering from an abrupt change in tickness on a dielectric slab — 
W. W. Cooley, Department of Electrical Engineering, Seattle 
University, Seattle, Wash., and A. Ishimaru, Department of Elec­
trical Engineering, University of Washington, Seattle, Wash.

2-6. — Characleristics and effecis of the atmosphere
2-6-1. Attenuation of laser beams by precipitation in the atmosphere — 

T. S. Chu, Bell Telephone Laboratories, Incorporated, Crawford Hill, 
Holmdel, N.J.

2-6-2. Preliminary studies of precipitation scatter interference —- 
F. J. Altman.

2-6-3. Coherent pulse transmission through a rain scattering volume — 
R. K. Grane, Lincoln Laboratory, Massachusetts Institute of 
Technology, Lexington, Mass.

2-6-4. High-resolution interference spectrometer measurements of sub- 
millimeter atmospheric water vapor absorption — K. H. Breeden, 
W. K. Rivers, A. P. Sheppard.

2-6-5. The measurement of line-integrated refractivity for range parameter 
corrections — D. Luczak, Rome Air Development Center and 
W. Tank, The Boeing Company, Seattle, Wash.

2- 6-6. The feasibility of laser experiments for measuring atmospheric
turbulence parameters —- J. W. Strohbehn, Thayer School of 
Engineering, Dartmouth College, Hanover, N.H.

Gommiss ion III

3-1. — lonospheric irregularities
3- 1-1. Spectra of 50 Mc/sec radar echoes from equatorial F-region irregula­

rities as a function of direction of observation in the equatorial 
plane — R. Cohen, ITSA-ESSA, Boulder, Colo.

3-1-2. Gradiënt instabilities as possible causes of irregularities in the 
ionosphere — C. H. Liu and K. C. Yeh, Department of Electrical 
Engineering, University of Illinois, Urbana, 111.

3-1-3. lonospheric E-region irregularities produced by non-linear coupling 
of unstable plasma waves —■ J. P. Dougherty, Cambridge Uni­
versity, Cambridge, England and D. T. Farley, Jicamarca Radar 
Observatory, Apartado 3747, Lima, Peru.
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3-1-4, Aurorally-associated ionospheric electron density comparison : 
topside and oblique backscatter— D. S. Lund and R. D. Hunsucker, 
ESSA/ITSA, Boulder, Colo, and H. F. Bates, Geophysical Institute, 
University of Alaska, College, Alaska.

3-1-5. Simultaneous 139 and 398 Mc radar auroral wavelength dopendence 
— R. L. Leadabrand, J. C. Hodges and W. G. Chesnut, Radio 
Physics Laboratory, Stanford Research Institute, Menlo Park, 
Calif.

3-1-6. Regular moving disturbances in the auroral zone F-region — 
G. M. Stanley, Geophysical Institute, University of Alaska, College 
Alaska.

3-2. — Probe measuremenls in ihe ionosphere
3-2-1. Ion probe measurements on a separating capsule ionospheric experi­

ment — L. C. Hale and D. J. Hoefman, Pennsylvania State Uni­
versity, Ionosphere Research Laboratory, University Park, Pa.

3-2-2. Satellite disturbances in the ionosphere — P. Kirchner, 
L. Humphrey, C. R. Roberts.

3-2-3. Impedance and resonance measurements in the ionospheric plasma 
— J, Hugill and W. Calvert, ITSA, ESSA, Boulder, Colo., and
J. A. Fejer, Southwest Center from Advanced Studies, Dallas, 
Texas.

3-2-4. First-order corrections lo D-region probe theory — D. P. Houlï 
and Ta Jin Kuo, Pennsylvania State University, Ionospheric 
Research Laboratory, University Park, Pa.

3-2-5. Results of a multiple ionospheric probe rocket experiment — W. J. 
Heikkila and N. Eaker, Southwest Center for Advanced Studies, 
Dallas, Texas.

3-2-6. The Langmuir probe as a tooi for the measurement of plasma waves
E. G. Fontheim, Space Physics Research Laboratory, Department 
of Eleclrical Engineering, University of Michigan, Ann Arbor, Midi.

3-2-7. Plasma resonances in the topside ionosphere observed by 
Explorer XX — W. Calvert and T. E. Van Zandt, ITSA-ESSA, 
Boulder, Colo.

3-3. — HF propagalion
3-3-1. Ionospheric structure determination from vertical angle measure­

ments — T. A. Croft, Radioscience Laboratory, Stanford University, 
Stanford, Calif.

3-3-2. Mode structures over a 3700-km N-S path —- J, Pierluissi, 
C. R. Roberts, R. Mather.

3-3-3. Mode loss and focusing characteristics over a 3760-km N-S path — 
L. Humphrey, C. R. Roberts, General Electric Company, Electro­
nics Park, Electronics Laboratory, Syracuse, N.Y., and J. Simons, 
Rome Air Development Center, RAISER, United States Air Force, 
Griffis Air Force Base, Rome, N.Y.
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3-3-4. A comparison of long-distance HF radio signal reception at high and 
low receiving sites — M. R. Epstein, V. R. Frank, G. H. Barry 
and O. G, Villard, Jr., Radioscience Laboratory, Stanford Elec­
tronics Laboratories, Stanford University, Stanford, Calif.

3-3-5. A test of the mode-averaging diversity combiner — N. Kawachika 
and O. G. Villard, Jr., Radioscience Laboratories, Stanford Uni­
versity, Stanford, Calif.

3-3-6. Recent developments in ionospheric mapping by numerical methods 
— W. B. Jones, R. P. Graham, M. Leftin, ITSA-ESSA, Boulder, 
Colo.

3-4. — Topsicle ionosphere; rochel and salelliie measuremeni
3-4-1. Temperature and composition measurements at the magnetic 

equator - D. T. Farley, J. P. McClure and J. L. Green, Jica- 
marca Radar Observatory, Apartado 3747, Lima, Peru.

3-4-2. The first mother daughter experiment — J. C. Widmaier and 
J. S. Nisbet, Ionosphere Research Laboratory, The Pennsylvania 
State University, University Park, Pa.

3-4-3. Ion temperature profile in the upper F2 ionosphere — W. C. Knudsen 
and G. W. Sharp, Lockheed Palo Alto Research Laboratory, Palo 
Alto, Calif.

3-4-4. Correlation of plasma scale height with kv in the topside ionosphere — 
T. M. Watt, Stanford Electronics Laboratories, Stanford University, 
Stanford, Calif.

3-4-5. Seasonal variations in the rate of production of electrons in the 
ionosphere — F. L. Smith, III, and O. K. Garriott, Radioscience 
Laboratory, Stanford University, Stanford, Calif.

3-4-6. Equatorial total electron content — J. P. McClure, Jicamarca 
Radar Observatory, Apartado 3747, Lima, Peru.

3-4-7. Faraday rotation measurements of electron content near the magnetic 
equator using the transit IV — A satellite — V. T. Nimit, Military 
Research and Development Center, Electronics Laboratory, Bangkok, 
Thailand, G. L. Rufenach, Military Research and Development 
Center, Electronics Laboratory, Bangkok, Thailand, and R. E. Leo, 
Montana State University, Bozeman, Mout.

3-5. — Acoustic-grauity waves
3-5-1. Measurement of the ionospheric acoustic wave from a ground-level 

explosion — G. H. Barry, L, J. Griffiths, J. C, Taenzer.
3-5-2. Traveling ionospheric disturbances associated with nuclear explo- 

sions — W. J. Breitling and R. A. Kupferman, Avco/RAD, 
Wilmington, Mass., and G. J. Gassmann, Air Force Cambridge 
Research Laboratories, Bedford, Mass.

3-5-3. The ratio detection of gravity-wave, traveling disturbances at Palo 
Alto, Calif. — R. A. Barnes, Jr., M. J. Baron, A. F. Wicksham, Jr., 
Radio Physics Lab., Stanford Research Institute, Menlo Park, Calif.
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3-5-4. Possihle use of gravity waves as a diagnostic technique in the study 
of ionospheric Chemical rates — W. G. Chesnut, A. F. Wickersham, 
Jr., and R. L. Leadabrand, Radio Physics Laboratory, Stanford 
Research Institute, Menlo Park, Calif.

3-5-5. A gravity wave interpretation of long period waves observed in the 
lonosphere over Puerto Rico -— G. Thomb, Arecibo Ionospheric 
Observatory, Cornell University, Ithaca, N.Y.

3-5-6. Rellection and transmission of gravity waves in regions of wind 
shear — C. A. Reddy, High Altitude Observatory, NCAR, Boulder, 
Colo., and C. O. Hines, Dept. of Geophysical Sciences, University 
of Chicago, Chicago, 111.

3-5-7. The role of wave ducting in the propagation of traveling ionospheric 
disturbances — J. P. Friedman, University of Chicago, Chicago, 111.

3-6. — The D-region
3-6-1. Mesospheric electron density measurements at Birdling’s flat, 43° S —- 

A. H. Manson, Department of the Geophysical Sciences, University 
of Chicago, Chicago, 111.

3-6-2. A preliminary investigation into the latitudinal dependence of the 
electron density distribution in the lower ionosphere based on 
observations made at Ottawa, Churchill and Resolute Bay — J. S. 
Belrose, I. A. Bouhne and L, W. Hewitt, Radio Physics Labora­
tory, Defence Research Telecommunications Establishment, Ottawa, 
Ontario, Canada.

3-6-3. The ionization proflle of the D-region from sunrise to noon —
R. A. Smith, R. N. R. Goyne, and R. G. Loch, University of New 
England, Armidale, New South Wales, Australia; and I. A. Bournë, 
Defence Research Telecommunications Establishment, Defence 
Research Board, Ottawa, Ontario, Canada.

3-6-4. An interpretation of the winter absorption anomaly at middle 
latitudes — C. F. Sechrist, Jr., Aeronomy Laboratory, University 
of Illinois, Urbana, 111.

3-6-5. Method of determining electron density proflles from low frequency 
cw rocket propagation experiments — T. A. Seliga, Pennsylvania 
State University, Ionosphere Research Laboratory, University 
Park, Pa.

3-6-6. Non-reciprocal VLF wave propagation over short paths during 
sunrise ■— W. F, Moler, U.S. Navy Electronics Laboratory, San 
Diego, Calif.

3-6-7. The effect of frequency on sunrise fading at very low frequencies —
F. K. Steele and D, D. Crombie, ITSA-ESSA, Boulder, Colo.

3-7. — F-region theory and incoherent scatter
3-7-1. A doublé pulse method for obtaining good height resolution in the 

incoherent scatter spectra — F. Perkins and R. Wand, Cornell 
University, Ithaca, N.Y.
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3-7-2. The effect on unequal ion and electron temperatures on incoherent 
scattering — D. T. Farley, Jicamarca Radar Observatory, Apar- 
tado 3747, Lima, Peru.

3-7-3. A comparison between electron density profiles obtained from the 
main (ion) and plasma line components in ionosphere incoherent 
scatter — K. O. Yngvesson, Cornell University, Ithaca, N.Y.

3-7-4. A new method for determining loss and transport in the nighttime 
F-region —

3-7-B. Estimation of drift and diffusion terms in the nighttime F-region 
from incoherent backscatter profiles —• K. K. Mahajan, Arecibo 
lonospheric Observatory, Arecibo, Puerto Rico.

3-7-6. Incoherent scatter measurements of equatorial F-region parameters 
during the sunrise period — R. Gohen, ITSA, ESSA, Boulder, Goto., 
and W. B. Hanson, Southwest Center for Advanced Studies, Dallas, 
Texas.

3-7-7. F-region temperatures and electron densities using incoherent 
backscatter — P. B. Rao, Arecibo lonospheric Observatory, Arecibo, 
Puerto Rico.

3-8. — The E-region
3-8-1. Evidence for a nighttime westward current in the equatorial E-region 

— B. B. Balsley, ITSA-ESSA, Boulder, Colo.
3-8-2. Electron density measurements from Southern latitude rocket flights 

■— R. E. Houston, and L. E. Larson, University of New Hampshire, 
Durham, N.H.

3-8-3. E-region effective recombination coefficients from sunrise electron 
density profiles — P. Paramasivaiah and S. A. Bowhill, Aeronomy 
Laboratory, Department of Electrical Engineering, University of 
Illinois, Urbana, 111.

3-8-4. The wind-shear theory of sporadic E — L. J. Gleeson and 
W. I. Axford, Center for Radiophysics and Space Research, Cornell 
University, Ithaca, N.Y.

3-8-5. Ion temperature measurements belo%v the F-peak from a polar- 
orbiting satellite — K. K. Marris, W. C. Knudsen and G. W. Sharp, 
Lockheed Missiles and Space Company, Palo Alto, Calif.

3-8-6. Recent ion mass composition measurements made with an ion 
energy analyzer —- G. W. Sharp, W. C. Knudsen, K. K. Marris, 
Lockheed Palo Alto Research Laboratories, Palo Alto, Calif.

3- 8-7. A two-day ionospheric pulse propagation rocket experiment —•
J. I. Videberg.

COMMISSION IV 

4-1. — Magnetosphere
4- 1-1. Analysis of whistlers received by the OGO-I satellite — J. J. Ange-

rami (1), R. L. Smith and N. Duncicel, Stanford University, 
Stanford, Calif.

(1) On leave from Escuola Politecnica, Universidade de Sao Paulo, Brazil.
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4-1-2. lonosphere and exosphere observations by means of the EGO 
satellite — A. V. da Rosa, O. K. Garriott, S. G. Hall, Radioscience 
Laboratory, Stanford University, Stanford, Galit. and E. Schiff- 
macher, National Bureau of Standards, Boulder, Colo.

4-1-3. The composition of the topside ionosphere from Alouette I scale 
heights and Injun III proton whistler H1- measurements — 
M. J. Rycroft, Imperial College, London, England, and NASA Ames 
Research Center, Calif., and S. D. Shawhan, University of lowa, 
lowa City, lowa.

4-1-4. Conjugale Ducting in the Topside ionosphere observed by Explo­
rer XX — T. E. VanZandt, B. Loftds, and W. Calvert, ITSA, 
ESSA, Boulder, Colo.

4-1-5. Exospheric electron density proflles in the equatorial plane —-
J, P. MgClure and J. L. Green, Jicamarca Radar Observatory, 
Apartado 3747, Lima, Peru,

4-1-6. Conjugate ionospheric heating studicd with digitally derived spectral 
data — F. W. Perkins and H. C. Carlson.

4-1-7. Observation of coherent radio scatter from irregularities 6000 km 
above the magnetic equator — R. Gohen, ITSA-ESSA, and
K. L. Bowles, Applied Electrophysics, University of California, at 
San Diego, La Jolla, Calif.

4-2. — Probe measuremenis in the ionosphere 

See Commission III — 2.

4-3. — Topside ionosphere; rochet and satellite measuremenis 

See Commission III — 4.

4-4. —- VLF noise

4-4-1. Non-Eckersley law whistlers —• D. A. Gürnbtt, R. R. Shaw,
S. D. Shwhan and G. W. Pfeiffer, University of lowa, lowa City, 
lowa.

4-4-2. Ray tracing in the ionosphere at VLF frequencies; an explanation 
of non-Eckersley law whistlers — S. D. Shawhan, University of 
lowa, lowa City, lowa.

4-4-3. Whistler and VLF emission intensities observed in the magneto- 
sphere by the OGO-I satellite. —- N. Dunckel and R, A. Helliwell, 
Radioscience Laboratories, Stanford University, Stanford, Calif.

4-4-4. A new relation between periodic and quasi-periodic VLF emissions —• 
R. A. Helliwell and R. B. Flint, Jr., Radioscience Laboratories, 
Stanford University, Stanford, Calif.

4-4-5. Non-whistler-mode noise bursts observed on OGO-I — L. H. Rorden 
and L. E. Orsak, Develco, Incorporated, Palo Alto, Calif., and 
B. P. Ficklin, Stanford Research Institute, Menlo Park, Calif.
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4-4-6. A satellite study of very-low-frequency emissions — D. A. Gurnett, 
University of lowa, lowa City, lowa.

4-4-7. The effects of negative ions on the propagation of an electromagnetic 
wave in the ionosphere — S. D. Shawhan, University of lowa, 
lowa City, lowa.

4-5. — Hydromagnetic waves
4-5-1. Comparison of latitude effect on diurnal occurrence of VLF emissions 

with that of micropulsation pearls — J. H. Pope.
4-5-2. Attenuation of hydromagnetic emissions in the ionospheric wave- 

guide — L. Tepley and R. C. Wentworth, Lockheed Missiles and 
Space Company, Palo Alto, Calif.

4-5-3. Hydromagnetic and radio wave guidance in the magnetosphere 
along a field-aligned plasma stratum — N. Gothard, Pennsylvania 
State University, Ionosphere Research Laboratory, University 
Park, Pa.

4-5-4. Propagation of hydromagnetic waves through the ionosphere — 
M. Abbas, Department of Electrical Engineering, University of 
Rhode Island, Kingston, R.I.

4-6-5. Transverse hydromagnetic waves at 1100 km altitude in the auroral 
region — A. J. Zmuda, J. H. Martin, and F. T. Heuring, The 
Applied Physics Laboratory of The Johns Hopkins University, 
Silver Spring, Md.

4-6. — F-region theory and incoherent scaiter 
See Commission III — 7.

4-7. — Whistlers
4-7-1. The nose whistler as a tooi for study of the magnetosphere; effects 

of the magnetic field and fleld-line models in analysis — J. J. Ange- 
rami (on leave from Escola Politecnica, Universidade de Sao Paulo, 
Brazil), Stanford University, Stanford, Calif.

4-7-2. Whistler mode ampliücation and attenuation — H. B. Liemohn, 
Southwest Center for Advanced Studies, Dallas, Texas.

4-7-3. The upper cutoff frequency of ducted whistlers in the magnetosphere 
— D. L. Carpenter, Radioscience Laboratory, Stanford University, 
Stanford, Calif.

4-7-4. Enhanced landau damping of whistlers in the vicinity of the magneto- 
spheric knee — T. F. Bell, Stanford University, Stanford, Calif.

4-7-5. Non-ducted whistlers in the magnetosphere — R. L. Smith, Stanford 
University, Stanford, Calif.

4-7-6. Propagation factors in the fixed-frequency whistler-mode as deter- 
mined from VLF grouqd station signals received in the OGO-1 
satellite — R. L. Heyborne (now at Utah State University, Logan, 
Utah), Stanford University, Stanford, Calif.
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COMMISSION V

5-1. —• Galactic and extra-galactic observalions

5-1-1. Measurement of the 20 to 40 Mc/sec spectra of discrete radio sources 
using the Arecibo radio telescope — D. A. Guidice, Radio Astronomy 
Branch, Space Physics Laboratory, Air Force Cambridge Research 
Laboratories, Bedford, Mass.

5-1-2. Sky brightness temperature at 408 Mc-sec — R, M. Price.
5-1-3. Microwave observations of the Cygnus-X region — D. Downes and 

R. Rinehart, Harvard Radio Astronomy Station, Fort Davis, Texas.
5-1-4, A survey of radiation from the anticenter region of the galaxy at 

a frequency of 13.1 Mc/sec —- B. PI. Andhew, Radio and Electrical 
Engineering Division, National Research Council, Ottawa, Canada.

5-1-5. A digital mapping procedure applied to the galactic center — 
— M. L. Meers and J. C. Henry, Lincoln Laboratory, Massachusetts 
Institute of Technology, Lexington, Mass.

5-1-6. Lunar occultations of seven radio sources — J. H. Taylor, Jr., 
Harvard Radio Astronomy Station, Fort Davis, Texas.

5-1-7. Variable emission from quasi-stellar sources and a Seyfert galaxy 
at centimeter wavelengths — W. A. Dent, Radio Astronomy 
Observatory, University of Michigan, Ann Arbor, Midi.

5-4. — The solar system

5-4-1. Type III solar radio noise bursts at hectometer wavelengths —
T. R. Hartz, Radio Physics Laboratory, Defence Research Tele- 
communications Establishment, Defence Research Board, Ottawa, 
Canada.

5-4-2. Interplanetary electron density measurements with the Pioneer VI 
spacecraft — R, L. Koehler, Center for Radar Astronomy, Stanford 
University and Stanford Research Institute, Stanford, Calif.

5-4-3. Cislunar electron content as determined by radar group delay 
measurements — H. T. Howard, Center for Radar Astronomy, 
Stanford University and Stanford Research Institute, Stanford, 
Calif.

5- 4-4. Interplanetary scintillations — M. H. Gohen, H. E. Hardebeck,
and L. E. Sharp, Center for Radiophysics and Space Research, 
Cornell University, Ithaca, N.Y.

6- 4-5. Observations of planets at a wavelength of 6 cm — M. P. Hughes,
Harvard Radio Astronomy Station, Fort Davis, Texas.

6-4-6. Polarization of the Jupiter radiation —■ C. H. Barrow, E. E. Baart 
and D. P. Morrow, Florida State University, Tallahassee, Fla.

5-4-7. Digital radio polarimeter observations of Jovian and Solar deca- 
metric emissions — A. Fejfar, R. V. Bhonsle, and B. B. Lusignan, 
Stanford Center for Radar Astronomy, Stanford, Calif,
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5-4-8. 1414 Mc/sec results of 1963 Jupiter observations —- A. C. Miller 
and J. Griffin (presenlly located at Air Force Western Test Range, 
Vandenberg air Force Base, Calif.), U.S. Naval Research Laboratory, 
Washington, D.C.

5-5. — Instruments and lechniques

5-B-l. Atmospheric attenuation at 3.2 Gc/s — W. J. Medd, Radio and 
Electrical Engineering Division, National Research Council, Ottawa, 
Canada.

5-5-2. Reduction of sky-noise lluctuations by switched beams observing 
technique — J. W. Baars, National Radio Astronomy Observatory, 
Green Bank, W. Va,

5-5-3. Antenna characteristics of a 25-meter radiotelescope at 820 Mc/sec
L. A. Higgs, Radio and Electrical Engineering Division, National 
Research Council, Ottawa, Canada.

5- 5-4. The correlation arrays for radio astronomy — Y. L. Chow.

Commission VI

6-1. — Diffraction theory

6- 1-1. Scattering of microwaves by hollow dielectric hemicylinders; near-
fields, farfields, and wavefront reconstructions — G. Tricoles and 
E. L. Rope.

6-1-2. Transition radiation at a boundary between two dielectrics — E. Ott 
and J. Shmoyas.

6-1-3. On the «incomplete airy integral » and its application to certain 
diffraction problems •— L. Levey, Department of Electrophysics, 
Polytechnic Institute of Brooklyn, Brooklyn, N.Y.

6-1-4. The bistatic radar cross section of a parabolle reflector — R. L. 
Everett, D. K. Reynolds and H. M. Swarm.

6-1-5. Edge-diffraction of lateral waves — S. Rosenbaum and L. B. Felsen, 
Department of Electrophysics, Polytechnic Institute of Brooklyn, 
Stonybrook, L.I., N.Y.

6-1-6. A new form of diffraction coefïlcients and its application to a thick 
conducting wall — Jiunn-Shang Yu and R. C. Rudduck, Antenna 
Laboratory, Department of Electrical Engineering, The Ohio State 
University, Columbus, Ohio.

6-1-7. Uniform asymptotic theory of edge diffraction — R. M. Lewis and 
J. Boersma.

6-3. — Aniennas in plasma

6-2-1. On the decoupling of field equations in compressible, magneto-ionic 
media — D. K. Cheng and H. H. C. Chen, Electrical Engineering 
Department, Syracuse University, Syracuse, N.Y.
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6-2-2. Ray optical techniques in compressible plasmas — F, M. Labianca, 
Eleclrical Engineering Department and L. B. Felsen, Electro- 
physics Department, Polytechnic Institute of Brooklyn, N.Y.

6-2-3. On boundary value problems involving gyrotropic media — 
E. R. Nagelberg, Bell Telephone Laboratories, Incorporated, 
Whippany, N.J.

6-2-4. Longitudinal plasma waves in a bounded region — R. Mittra, 
Department ot Engineering Science, University of Oxford (on leave 
of absence from the Antenna Laboratory, University of Illinois, 
Urbana, 111.).

6-2-5. Oblique incidence on a warm plasma half-space — V. H. Weston, 
The Radiation Lab., University of Michigan, Ann Arbor, Mich.

6-2-6. The scattering of electromagnetic and electrokinetic waves obliquely 
incident on an inhomogeneously sheathed plasma-immersed cylinder 
— E. K. Miller.

6-2-7. Propagation in non-uniform ionospheric media — S. H. Gross, 
Airborne Instruments Lab., Div. ot Cutler-Hammer, Ine., Deer 
Park, L.I., N.Y.

6-2-8. Guided waves on an infmite cylindrical cavity in a magnetoionic 
medium — K. L. Bhatnagar, Department of Electrical Engineering, 
University of Toronto, Toronto, Canada.

6-3. — Antennas in plasmas

6-3-1. Radiation of an antenna in a compressible magnetoplasma — 
G. A. Deschamps, Antenna Laboratory, Dept. of Electrical Engi­
neering, University of Illinois, Urbana, 111., and O. B. Kesler, 
University of Texas, Austin, Texas.

6-3-2. Ionospheric electron tremperatures from antenna impedance measu- 
rements — A. M. Despain, University of Utah, Salt Lake City, 
Utah, and W. Pfister, Air Force Cambridge Research Laboratories, 
Bedford, Mass.

6-3-3. Current distribution and input impedance ot an infmite cylindrical 
antenna in anisotropic plasma —■ S. W. Lee and Y. T. Lo, Antenna 
Laboratory, University of Illinois, Urbana, 111.

6-3-4, Radiation from an electric current source in an axially magnetized 
plasma column — G. L. Yip, Department of Electrical Engineering, 
University of Toronto, Toronto, Canada.

6-3-5. Impedance of fmite insulated antennas in a cold plasma with a 
longitudinal or transverse magnetic field — J. Galejs, Applied 
Research Laboratory, Sylvania Electronic Systems, Waltham, 
Mass.

6-3-6. Radiation from an electric dipole in a magnetoionic medium —• 
S. R. Seshadri, Applied Research Laboratory, Sylvania Electronic 
Systems, Waltham, Mass.
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6-3-7. Infmite insulated cylindrical antenna in a simpte anisotropic medium- 
C. L. Chen, Gordon McKay Laboratory, Harvard University, 
Cambridge, Mass., and S. R. Seshadri, Applied Research Laboratory, 
Sylvania Electronic Systems, Waltham, Mass,

6-4. — Surface transmission and inhomogeneous media 
See Commission II — 4.

6-5. — Periodic siructures and moving media
6-5-1. Complex propagation constants in closed, thin-iris loaded, periodic 

waveguides — D. Rosenberg, University of Tennessee, Knoxville, 
Tenn., and D. J. R. Stock, New York University, New York, N.Y.

6-5-2. Experimental and theoretical k-$ diagram of a glide-symmetrically 
loaded rectangular waveguide — R. C. M. JA and A. Hessel, 
Department of Electrophysics, Polytechnic Institute of Brooklyn, 
Brooklyn, N.Y.

6-6-3. On the wave propagation and mode conversion Sn a helically 
corrugated multimode circular waveguide —• C. G. H. Tang, Bell 
Telephone Laboratories, Incorporated, Murray Hill, N.J.

6-5-4. Measurements with an optical beam waveguide — J. R. Ghristian, 
G. Goubau, J. W. Mink.

6-5-5. Cutoff phenomena for guided waves in moving media — L. J. Du 
and R. T. Cojipton, Jr., Antenna Laboratory, Department of 
Electrical Engineering, The Ohio State University, Colombus, Ohio.

6-5-6. Radiation due to a dipole over a semi-infmite moving medium — 
V. P. Pyati, Conductron Corporation, Ann Arbor, Mich., and 
Chen-To Tai, Radiation Laboratory, The University of Michigan, 
Ann Arbor, Mich.

6-5-7. The time-dependent Green’s function for electromagnetic waves in 
moving media — R. T. Compton, Jr., Case Institute of Technology, 
Cleveland, Ohio.

6-5-8. The influence of moving dispersive media on steady-state and 
transient guided waves — H. Berger, Polytechnic Institute of 
Brooklyn, Department of Electrophysics, Brooklyn, N.Y.

6-6 and 6-7. — Antennas
6-6-1. Solution of antenna and microwave problems by digital computer 

technique M. G. Andreasen and R. L. Tanner, TRG-West, 
Menlo Park, Calif.

6-6-2. Optimization of supergain ratio of antennas —■ S. L. Shih, General 
Electric Company, Syracuse, N.Y^ and L. Bergstein, Polytechnic 
Institute of Brooklyn, Brooklyn, N.Y.

6-6-3. On the asymptotic decay of coupling for infmite planar arrays — 
V. Galindo and C. P. Wu, Bell Telephone Laboratories, Whippany, 
N.J.



— 28

6-6-4. Slot antenna arrays on non-planar surfaces —- R. W. Buhton, United 
States Air Force Academy, Colorado Springs, Colo.

6-6-5. Mathieu functions, bandwidth limited signals and antenna synthesis 
— J. L. Yen, University of Toronto, Toronto, Canada.

6-6-6. Current distribution on a two-arm thin wire planar equiangular 
spiral antenna — S. R. Laxpati, Department of Electrical Engi­
neering, Pennsylvania State University, University Park, Pa., and 
R. Mittra, Antenna Laboratory, University of Illinois, Urbana, 111,

6-6-7. Multi-mode log-periodic dipole arrays — R. B. Kieburtz, Depart­
ment of Electrical Sciences, State University of New York at Stony 
Brook, Stony Brook, L.I., N.Y.

6-7-1. The determination of accurate values of admittance and effective 
length of cylindrical antennas — R. W. P. King, Harvard University, 
Cambridge, Mass., E. A. Aronson and C. W. Harrison, Jr., Sandia 
Corporation, Albuquerque, N.M.

6-7-2. The current distribution on cylindrical dipoles with non-uniform 
field excitation — R. L. Everett, H. M. Swarm, D. K. Reynolds.

6-7-3. Driving-point impedance and current for long resonant antennas 
— R. W. P. King, Cordon McKay Laboratory, Harvard University, 
Cambridge, Mass., and S. S. Sandler, Northeastern and Harvard 
Universities.

6-7-4. Radiated power and ohmic loss of the inflnitely long cylindrical 
antenna — Liang-Chi Shen and T. T. Wu, Cordon McKay Labo­
ratory, Harvard University, Cambridge, Mass.

6-7-5. Surface waves and the admittance of a dielectric-coated antenna — 
D. W. Norcross and G. Meltz, Sperry Rand Research Center, 
Sudbury, Mass.

6-7-6. Field of an axially slotted circular cylinder clad with au inhomo- 
geneous dielectric — G. Tyras, Dept. of Electrical Engineering, 
University of Arizona, Tucson, Ariz.

RADIO SCIENCE

List of papers published in Radio Science,
Vol, No. 4, April 1966

Time history of the magnetospheric cavity, F. J. F. Osborne, 
M. P. Bachynski and J. Y. Gore.

Magneto-ionic coupling in an inhomogeneous anisotropic medium, 
Yuji Inoue and Samuel Horowitz.

Phase height and the ionospheric valley ambiguity, Adolf K. Paul.
Excitation of the lower hybrid resonance by an antenna in the 

ionosphere, J. A. Fejer.
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Slot admittance for compressible plasma layers, Janis Galejs.
Theories of prolate spheroidal antennas, James R. Wait.
On the determination of YLF propagation parameters by field 

strength measurements over medium distances, J. Fmsius.
Deterioration of the coherence properties of a laser beam by 

atmospheric turbulence and molecular scattering, A. Gonsor- 
tini, L. Ronchi, A. M. Scheggi and G. Toraldo di Francia.

Numerical simulation of ionospheric wave interaction experiments 
(Digest of NBS Technical Note 325), T. M. Georges.

USSR
REMARKS AT THE CLOSING PLENARY SESSION 

OF THE POPOV SOCIETY
(May 1966)

S. Silver, URSI Representative 
Mr. President, Ladies and Gentlemen,

It is may pleasant duty to represent the International Scientific 
Radio Union and to convey the greetings of the Union on this 
occasion of the 22nd meeting of the Popov Society. The Interna­
tional Scientific Radio Union or the URSI as it is generally known, 
is dedicated to the principle that science transcends national 
boundaries, to the furtherance of international cooperation, and 
to the free exchange of ideas. That the Popov Society has these 
same aims is evidenced by the representatives of the many countries 
whom you have invited and who have gathered for this distin- 
guished meeting. The Soviet Union, through your Academy of 
Sciences, became a member of the URSI in 1957. Since that time 
the General Assemblies of the Union and the special scientific 
symposia, the Union sponsors have been enriched by the contribu- 
tions of the research conducted by your scientists and engineers. 
We have had a glimpse of the tremendous vitality and scope of 
your research laboratories. The Popov Society in the tradition of 
Popov, one of the great founders of modern radio, clearly is a 
contributing factor to this vitality. On behalf of the URSI I 
congratulate you on your outstanding achievements and extend 
our best wishes for a continuing progress and success in all fields 
of radio science.
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COMM1SSIONS AND COMMITTEES

Commission II. — Radio and Troposphere

SYMPOSIUM ON PLANETARY ATMOSPHERES 
AND SURFACES

Radio Science bas devoted a special issue (Vol. 69D, No. 12, 
Dec. 1965) to the symposium on Planetary Atmospheres and 
Surfaces, sponsored by URSI (Comimssions II and V) with the 
collaboration of IAU. The Symposium was held at Dorado, Puerto 
Rico, May 24 to 27, 1965.

The issue of Radio Science contains the following contributions :
I Session : Jupiier, as observed at long radio waves.

A. Invited Paper :
1. The Decametric Radio Emissions of Jupiter —-

G. R. A. Ellis.
2. Discussion following Ellis’ paper.

B. Short Contributions :
1. Results of Recent Investigations of Jupiter’s Decametric 

Radiation ■— T. D. Carr d al.
2. Discussion following Carr d ai, contribution.
3. Results from CSIRO, Sydney, Australia — O. B. Slee and 

G. S. Higgins.
4. Discussion following Slee and Higgins contribution,
5. Frequency and Polarization Structure of Jupiter’s Deca­

metric Emission on a 10-millisecond scale — J, W. Warwick 
and M. A. Gordon.

6. Discussion following Warwick and Gordon contribution.
II Session : Jupiier, as observed at short radio waves.

A. Invited Paper ;
1. Jupiter, as Observed at Short Radio Wavelengths — 

J. A. Roberts.
2. Discussion following Roberts’ paper.
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B. Short Contributions :
1. An Interferometric Study of Jupiter at 10 and 21 cm — 

G. L. Berge.
2. Discussion following Berge’s contribution.
3. Dependence of Jupiter’s Decimeter Badiation on the Elec­

tron Distribution in its Yan Allen Beits — K. S. Thorne.
4. Observations of Jupiter at 8.6 mm — J. E. Gibson.
5. Simultaneous Observations of Jupiter on Three Frequencies 

— I. N. Kazes.
6. ABeportof Measurements — D. Barber and J. F. B. Gower.

III Session : Passivc radio observations of Venus, Saiurn, Mercury, 
Mars and Uranus.

A. Invited Paper ;
1. Passive Badio Observations of Mercury, Venus, Mars, 

Saturn and Uranus — A. H. Barrett.
2. Discussion following BarretBs paper.

B. Short Contributions :
1. Mars and Yenus at 70-cm Wavelength — H. E. Hardebeck.
2. Radio Observations of Mercury, Venus, Mars, Saturn and 

Uranus — K. I. Kellemann.
3. Discussion of Kellermann’s contribution.
4. The Observations of Radio Emission from the Planets 

Mercury, Mars, and Saturn at wavelength of 8 mm — 
A. E. Salomonovich.

5. Discussion following Salomonovich’s contribution.
6. A Search for the 1.36 cm Water Vapor Line in Venus — 

F. D. Drake.
7. Discussion following Drake’s contribution.
8. Radiation of Venus at the 13.5 mm Water Vapor Line — 

J. E. Gibson and H. H. Corbett.
9. Observations of the 1.35 cm Water Vapor Line in Venus — 

W. J. Welch.
10. Observation of Mars at 12.5 cm Wavelength —- D. O. 

Muhleman and T. Sato.
11. On the Nature of the Cloud Layer of Venus — A. E. Bas- 

harinov and B. G. Kutuza.
12. An Analysis of Microwave Observations of Venus — 

C. Sagan and J. B. Pollack.
13. Discussion following Sagan and Pollack contribution.
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IV Session ; Passive radio observations of the Moon.
A. Invited Paper :

1. Investigation of the Surfaces of the Moon and Planets by 
the Thermal Radiation — V. S. Troitsky.

2. Discussion following Troitsky’s paper.
B. Short Gontributions :

1. Polarization of Thermal Radiation of the Moon at 14.5 Gc/s 
— P. G. Mezger.

2. Discussion following Mezger’s contribution.
3. Linear Polarization of Lunar Emission — R. D. Davies and

F. F. Gardner.
4. The Effect of Roughness on the Polarization of Thermal 

Emission from a Surface — T. Hagfors and J. Moriello.
5. Measurements of Lunar Radio Brightness and Certain Pro- 

perties of its Surface Layer — A. E. Salomonovich.

V Session : Radar observations of the planets.
A. Invited Paper :

1. A Review of Radar Studies of Planetary Surfaces -—
G. H. Pettengill.

B. Short Gontributions :
1. Preliminary Venus Radar Results — R. M. Goldstein.
2. Preliminary Mars Radar Results — R. M. Goldstein.
3. Recent Arecibo Observations of Mercury — G. H. Pet­

tengill.
4. Recent Arecibo Observations of Mars and Jupiter — 

R. B. Dyce.
5. Discussion following Dyce’s contribution.
6. Radio Evidence on the Structure and Composition of the 

Martian Surface — C. Sagan and J. B. Pollack.
7. Radar Scattering from Venus and Mercury at 12.5 cm — 

D. O. Muhleman.
8. Application of Planetary Measurements to Planetary Radius 

and Rotation Rate Determinations — I. I. Shapiro.
9. Radar Observations of Venus in the Soviet Union in 1964 — 

V. A. Kotelnikov.

VI Session : Radar observations of the Moon.
A. Invited Paper :

1. Radar Studies of the Moon — J. V. Evans.
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B. Short Contributions :
1. Decameter-wave Radar Studies of the Lunar Surf ace — 

J. R. Davis ei al.
2. Discussion following Davis’ contribution.
3. Lunar Mapping by Coherent Pulse Analysis — T. W. 

Thompson.
4. Discussion following Thompson’s contribution.
5. Interpretation of the Angular Dependence of Backscattering 

from the Moon and Venus — P. Beckmann and W. K, 
Klemperer.

6. Discussion following Beckmann and Klemperer contribution
7. A Note on the Radio Reflectivity of the Lunar Surface — 

A. Giraud.
8. Moon Distance Measurement by Laser — A, Orszag.

URSI wishes to express its warmest thanks to Prof. W. E- 
Gordon, Chairman of the Organizing Committee and to the Editor 
of Radio Science and his collaborators for the speedy publication of 
the proceedings.

Commission III. — lonosphere

INDICES D’ACTIVITÉ SOLAIRE 
POUR LA PROPAGATION lONOSPHÉRIQUE

(Extrait du Journal des Télécommunicaiions,
Vol. 33, n° 4, avril 1966)

Les tableaux ci-après, contenant les valeurs des indices fonda- 
mentaux de la propagation ionosphérique, ont été établis par le 
secrétariat spécialisé du Comité consultatif international des radio- 
communications (GCIR), conformément a la Résolution 4,1’Avis 371 
et le Rapport 246 du CCIR.

Remarque : De nombreux détails sur les indices ionosphériques 
sont contenus dans la publication Advances in radio research, 
volume 2, édité par J. A. Saxton (Academie Press, Londres et 
New York, 1964). II s’agit de la contribution de C. M. Minnis. 
intitulée lonospheric indices, pages 1-36, de 1’ouvrage en question
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Valeurs observées

• R12 (moyenne glissante sur douze mois du nombre de taches solaires) ;

\sMois j g 3 4 5 6 7 8 9 10 11 12
Année n.

1964 19 18 15 13 11 10 10 10 10 10 10 11
1965 12 12 12 13 15 15 16 17 19

• If2 (indice ionosphérique) :
Mois (année 1965).

12 3 4 5 6 7 8 9 10 11 12

7(1)* 5(1)* 20(1)* 18(1)* 10(1)* 16(1)* 17(1)* 12(1) * 9(1)* 6(1)* 6(1)* --1(1)*

Mois (année 1966).

1 2 3

15(1)* 20(1)* 34(1)*

(*) Les chiffres entre parenthèses indiquent le nombre de valeurs de 
foF2 qui ne sont pas encore parvenues au secrétariat du CCIR et dont on 
n’a donc pas tenu compte dans le calcul de l’indice Ip2. Pour plus de détails, 
voir Journal des Télécommunicalions (avril 1964, page 119 et janvier 1966, 
pages 43-47).

Par rapport aux données contenues dans le Rapport 246 du CCIR, 
une station de sondages ionosphériques a cessé de fonctionner — celle de 
Porto Rico (en juin 1963). Les valeurs de Ij>2 contenant entre parenthèses 
le chiffre (1) sont donc depuis le mois de juin 1963, les valeurs défmitives 
de l’indice Ip2. En outre, la station de Fairbanks (College) n’a pas fonctionné 
pendant la période aoüt-octobre 1963. (**)

• 0 (llux du bruit solaire moyen mensuel) * * :

Année
Mois j 2 3 4 5 6 7 8 9 10 11 12

1965 78 75 74 72 78 77 74 75 76 80 76 76
1966 88 84 90

(**) Renseignements obligeamment fournis par le «National Research 
Council », Ottawa.
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Prévisions pour les mois a VENIR (ler AYRIL 1966) ***

• Rl2

Année
Mois ^ 5 6 7 8 9

1966 29 31 33 35 37 39

(***
meier,

) Renseignements obligeamment 
Observatoire fédéral de Zurich.

fournis par le professeur Wald-

Estimalion de Terreur sur les prévisions, six mois d’avance, de R12 : -^15.

• It2 **’*

Année
Mois 3 4 5 6 7 8 9

1966 23 27 30 33 36 40 (43)

(****) Renseignements obligeamment fournis par ie «Department of 
Scientiüc and Industrial Research, Radio and Space Research Station », 
Slough,

La valeur prévue six mois a Tavance est donnée entre parenthèses.

Estimation de l’erreur sur les prévisions DE I]T2

Note ; Le tableau ci-dessous présente les résultats du calcul de Terreur 
de prévision de Tindice If2 eftectué (a partir de février 1966) selon une 
nouvelle méthode ayant pour but de diminuer Terreur résiduelle :

Mois (1966) 3 4 5 6 7 8 9

Estimalion do
Terreur
moyenne + 1,8 + 6,2 + 6,6 + 6,8 + 6,0 +5,0 + 4,3

Estimalion de
Técart type 
de Terreur ±7,4 ±13,6 ±15,4 ±16,8 ±17,8 ±18,8 ±18,0
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SOLAR INDICES
FOR IONOSPHERIC PROPAGATION

(Reprint from Telecommunicalions Journal,
Vol. 33, No. 4, April 1966)

The following tables, giving values of the basic indices for 
ionospheric propagation have been prepared by the Specialized 
Secretariat of the International Radio Consultative Committee 
(CGIR) in accordance with CCIR Resolution 4, Recommenda- 
tion 371, and Report 246.

Nole : A considerable amount of information on ionospheric 
indices will be found in an article by C. M. Minnis, entitled lonos- 
pheric indices, on pages 1-36 of the publication Advances in radio 
research, volume 2, edited by J. A. Saxton (Academie Press, 
London and New York, 1964).

Parameters :

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

Month
1 2

Year
3 4 5 6 7 8 9 10 11 12

1964 19 18 15 13 11 10 10 10 10 10 10 11
1965 12 12 12 13 15 15 16 17 19

• Ij- (ionospheric index).

Month (year 1965).

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

7(1)* 5(1)* 20(1)* 18(1)* 10(1)* 15(1)* 17(1)* 12(1)* 9(1)* 6(1)* 6(1)* --1(1)*

Month (year 1966).

1 2 3

15(1)* 20{1)‘ 34(1)*



— 37 —

(*) The ügures in brackets represent the number of values ot foF2 which 
have not yet reached the CCIR Secretariat, and which have not therefore 
been taken into account in the calculation of Ij>2. For further details, see 
the Telecommunicalion Journal, April 1964, page 119, and January 1966, 
pages 43-7.

With regard to the data contained in CCIR Report 246, one ionospheric 
sounding station has ceased to operate — Puerto Rico (in June 1963). The 
values of If2, that include the figure (1) in brackets are therefore, as from 
the month of June 1963, definitive values for Ip2. Furthermore the sounding 
station Fairbanks (College) did not operate during the period August- 
October(1963.

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

Year
Month

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

1965 78 75 74 72 78 77 74 75 76 80 76 76
1966 88 84 90

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

Forecasts for THE NEXT FEW MONTHS (1ST APRIL 1966) * * * .

• R12

Year
Month

4 5 6 7 8 9

1966 29 31 33 35 37 39

(*“ ) Data kindly supplied by Professor Waldmeier, Federal Observa-
tory, Zurich.

Estimated error in forecasts of R12 six months in advances : ^15.

• If2 ****

Year
Month

3 4 5 6 7 8 9

1966 23 27 30 33 36 40 (43)

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

The figure in brackets is the value forecast six months in advance,
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Estimate OF THE ERROR Ipg predictions :

Nole : A new method of calculating the error in prediction of the index 
I]72 has been introduced (in February 1966) with the object of reducing the 
residual errors.

The table below shows the results of this calculation :

Month (1966) 3 4 5 6 7 8 9

Estimation of
error mean + 1,8 + 6,2 + 6,6 + 6,8 + 6,0 +5,0 +4,3

Estimation of 
the Standard 
deviation of 
the error ±7.4 ±13.6 ±15.4 ±16.8 ±17.8 ±18.8 ±18.0

Sub-Commission IVa on Radio IVoise 
of Terrestrial Origin

RADIO NOISE AND DISTURBANCES

We call the attention of scientists engaged in investigations on 
radio-noise and radio disturbances and particularly of ionospheric 
stations carrying out such investigations on the following project. 
Fuller details about the project can be found in IQSY Notes No, 16, 
April 1966, from which the following is a reprint.

The proton flare project

1. The Proton Flare Project (PFP) was proposed by IAU 
Commission 10 (Solar Activity), and it has been endorsed by the 
Bureau of the IQSY Committee as an appropriate addition, to 
the IQSY programme, even though it cannot take place until the 
initial rising phase of the new solar cycle.

Since the end of the IGY, astronomers, geophysicists and space 
scientists have all been deeply interested in those solar flares which 
produce high-energy particles and which are often called «proton 
flares ». Fuller details about the characteristics of these flares and 
the terrestrial phenomena which are caused by them are contained 
in an Appendix. When we take into account the fact that proton 
flares are the most powerful phenomenon of solar activity, that
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they exert an important influence on physical conditions in inter- 
planetary space and in the Earth’s surroundings, and that they 
constitute a life hazard for living organisms in space ships, our 
knowledge of these phenomena is far from being satisfactory. Many 
proton flares and their consequences on the Earth have been 
described in astronomical and geophysical journals, but very few 
of them have been observed more or less completely, and most 
papers are concerned only with isolated problems in this very 
complex phenomenon.

Therefore, the IAU Commission 10 (Solar Activity) proposed 
the organization of a broad international cooperative study of 
the proton flares which are expected to appear during the early 
ascending phase of Solar Cycle No. 20 and this proposal has been 
generally accepted. The planned cooperative study, now called 
the Proton Flare Project, will start on 1 May 1966.

2. — The PEP will have two main objectives :
la) to obtain detailed observations of at least one selected proton 

flare event (and possibly of more such events) from all possible 
aspects;

[b) to publish all the results of this cooperative study in one series 
of papers and thus prevent scattered publication of the details 
of the PEP.

We believe that the best period for performing this project is 
the ascending phase of the solar cycle; during this phase, some 
proton flares can already be expected, but the solar activity still 
remains low and thus it does not cause extremely complex situa- 
tions in interplanetary space. Bearing in mind the present trend 
of the solar activity, and the bad weather conditions in the winter 
months in the northern hemisphere, we consider 1 May 1966 as 
an appropriate date for the start of the project.

3. — A full discussion resulting from such a cooperative study 
should ideally be based on Information of the types outlined below :
(а) A description of the development of the solar active region 

concerned, before appearance of the flare in the region, giving 
particular emphasis to the development of the local magnetic 
field;

(б) A description of the flare itself, including Ha and whitelight 
observations, spectra, radio-noise measurements, SID records, 
and observations made outside the Earth’s atmosphere;
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(c) Measurements, made in space vehicles, of the changes in the 
physical conditions in interplanetary space and in the Earth’s 
surroundings after the appearance of the flare;

(d) Descriptions of efïects caused by the proton flare as recorded 
by ground-based stations in the polar cap regions (PGA), and 
also by cosmic-ray stations if the proton energy is high enough 
(GLE);

(e) Descriptions of magnetic and cosmic-ray storms, if occurring 
in the later phase, and of auroral observations.

It is clear that such information and results can only be obtained 
as a result of wide international cooperation. While in 3a, c, d, and 
e above, all observing stations throughout the world can participate, 
the participation in 3b will probably be limited to solar obscrva- 
tories in Europe only; this is because the number of observing 
stations in Europe within a longitude interval of less than 4 hours 
is extremely high, and hence the probability of rich simultaneous 
observations is much higher than in other parts of the world.

4. — The PEP will be coordinated by a team of experts at the 
Meudon Observatory in France, with one leading scientist 
(Dr. P. Simon) as the chief coördinator of the project. This coor- 
dinating group will maintain contact with several experienced 
forecasters in various parts of the world; it will announce PFP 
alerts, based on the forecasters’ instructions, if the appearance of 
a proton flare in an active region becomes very probable.

The cletailed plans for the organization of the PFP are described 
in a circular letter which will be sent, at the end of March 1966, 
to all the observing stations which took part in the preparatory 
work and also to some stations, institutions, and individuals who 
seem likely to be interested in participating in the PFP. We are 
sure that there are many additional stations, particularly geOphy- 
sical observatories, which have not received copies of the circular 
letter, but which would be willing and able to participate actively 
in the PFP. We ask them to excuse our omission and invite them 
to write for a copy of the PFP Circular Letter No. 1 to Dr. C. M. 
Minnis, IQSY Secretariat, 6 Cornwall Terrace, London, NW1, 
England.
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SERVICE INTERNATIONAL 
DES URSIQRAMMES ET JOURS MONDIAUX

Rapport sur les activités de 1965

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

Au point de départ de l’IUWDS, il y a Vaclivité solaire et la 
multiplicité de ses manifestations et de ses conséquences. L’IUWDS 
cherche a rendre possible une coopéraiion itnmédiate et permanente 
entre tous les scientifiques qui s’intéressent a ce domaine.

Cette coopération se manifeste tout d’abord par une collecte 
rapicle des observations : l’ambition de l’IUWDS est que dans 
chacun de ses centres régionaux et mondiaux toute manifestation 
importante de l’activité solaire soit connue dans les minutes qui 
suivent son observation.

Cette mise a jour permanente des informations lui permet de 
rendre deux services :
~ une diffusion rapide des observations a tous ceux, scientifiques 

ou non, qui en ont besoin.
—^ ensuite la prévision, a plus ou moins long tenue, soit de l’activité 

solaire soit de certaines conséquences de cette activité.
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Ces services répondent a des demandes de plus en plus nombreuses 
et variées et peuvent même se traduire par une vériiable assislance 
apportée a un groupe scientifique pour une expérience qui lui est 
propre.

De ce fait l’IUWDS a une situation privilégiée de lien entre des 
disciplines astronomiques, géophysiques et même cosmiques liées plus 
ou moins étroitement a 1’activité solaire. Ceci lui permet de 
mettre ses services a leur disposition soit avant soit après les 
observations.

Pour certaines de ces disciplines, principalement celles qui 
étudient Tatmosphère et 1’ionosphère, les observations ne peuvent 
se faire que de fagon discontinue par rapport au temps et a 1’espace 
bien que 1’on puisse penser qu’il y a des relations entre des phé- 
nomènes observés par des techniques ou dans des disciplines diffé- 
rentes. L’IUWDS établit chaque année depuis 1957 un Calendrier 
de Jours Mondiaux destiné a favoriser une plus grande densité 
d’observations simultanées.

Après les observations, 1’IUWDS publie depuis quelques années 
dans les IQSY Notes, un relevé abrégé des événements solaires et 
géophysiques observés chaque jour (Abbreviated Calendar Record) 
Les relevcs défmitifs « Final Calendar Record » sont en cours de 
publication dans les annales de 1’IQSY.

Enfin, 1’IUWDS, étant 1’un des rares services scientifiques per­
manent, peut se mettre a la disposition de certaines organisations 
scientifiques pour assumer des taches de routine qui ne justifie- 
raient pas par elles-mêmes 1’existence de nouveaux services per­
manents. Par exemple, a ce titre il est chargé par le COSPAR. 
d’attribuer une désignation internationale a chaque nouveau 
satellite et par 1’UAI d’assurer la transmission des télégrammes 
astronomiques.

Voyons comment les différents points de ce programme se sont 
trouvés réalisés en 1965.



43

1. — Observations et Ursigrammes.

Les observations solaires sont limitées soit par des conditions 
météorologiques, soit par la complexiié des insirumenls nécessaires 
aux mesures (mesure des champs magnétiques solaires, radio- 
spectrographie des sursauts, radiohéliogrammes, etc.) de sorte que 
la surveillance permanente et la description instantanée de I’acti- 
vité solaire ne peut être réalisée que par une coopération inter­
nationale.

C’est celle que réalise heure par heure l’IUWDS en organisant 
la collecte rapide des observations réalisées dans cent soixante 
observatoires répartis entre quarante-quatre nations. Ces obser­
vations sont groupées dans chacun des six centres régionaux ou 
des cinq centres associés et font I’objet de messages codés appelés 
Ursigrammes qui sont échangés entre centres ou diffusés soit a des 
observatoires, soit a des institutions soit même a des utilisateurs 
inconnus par l’intermédiaire de six stations radioémettrices.

II est impossible dans un rapport aussi court de donner la liste 
de tous ces observatoires ou de tous ceux qui nous fournissent des 
moyens de Communications, mais nous devons reconnaltre ici 
1’ïmportance du travail des centres régionaux et des organismes 
qui apportent gracieusement leur concours a 1’IUWDS.
-— Instituts pour les Sciences des. télécommunications et 1’aéro- 

nomie, ESSA, USA (Fort Belvoir, Virginia);
— PTT Netherlands (NERA);
— CNET et Observatoire de Meudon, France (Paris);
— PTT, République Fédérale d’Allemagne (Darmstadt);
— Institut du Magnétisme Terrestre, lonosphère et Radio Propa- 

gation, URSS (Moscou);
— Service des Prévisions lonosphériques, Australië (Sydney);
— Laboratoire National de Physique, Inde (New Delhi);
— PTT Suède (Stockholm);
— Département lonosphère de ITnstitut de Géophysique de 1’Aca- 

démie des Sciences tchécoslovaque (Prague);
— Institut Sibérien du magnétisme terrestre, lonosphère et pro 

pagation Radio, URSS (Irkutsk).
Le comité de direction de 1TUWDS précise les observations a 

recueillir et la place a leur donner dans les messages (compte tenu
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du développement des techniques d’observation et des connais- 
sances ou simplement de la période du cycle solaire).

Par ailleurs, il établit des codes chilïrés qui précisent les infor- 
mations a transmettre et permet leur transcription dans n’importe 
quelle langue. Cette année précisément, d’une part les ordres de 
priorité ont été tenus a jour a l’occasion de la réunion a Madrid 
du comité directeur pendant la 3e assemblée de l’IQSY, d’autre 
part le secrétaire a publié avec I’aide fmancière de l’Unesco une 
nouvelle édition des 40 codes en usage (1’édition précédente 
remontait a 1963). A noter qu’au cours de 1’année, suivant les 
besoins, des circulaires sont dilïusées pour opérer les mises a jour 
nécessaires (5 en 1965).

2. — Prévisions.

Elles portent soit sur 1’activité solaire elle-même, soit sur ses 
conséquences, Elles peuvent se faire a long ou a court tenue. Enfin 
elles peuvent prendre l’allure d’une assistance pour le déroulement 
d’une expérience déterminée.

La prévision a court terme des conditions de propagation radio- 
électrique a été Ie besoin le plus immédiat, qui explique la part 
prise par les postes et télécommunications dans le développement 
de 1’IUWDS : beaucoup de centres régionaux sont des émanations 
des services des télécommunications. Actuellement les géophysi- 
ciens, ceux qui utilisent des moyens de transmission ou de détection 
dans les régions aurorales, les cosmiciens, les astronautes et les 
astronomes sont intéressés par les érupiions a protons : ce phéno- 
mène a certainement donné une impulsion nouvelle aux recherches 
dans le domaine des relations solaires terrestres. A Madrid, en 
mars 1965, le comité de direction de 1’IUWDS s’est donné pour 
tache pendant le prochain cycle d’activité solaire de fournir une 
prévision des éruptions a protons. Par eet exemple on voit 1’évo- 
lution du niveau des exigences : d’une prévision globale de 1’activité 
solaire pour des problèmes de transmission, nous sommes passés a 
celle d’un phénomène jusqu’ici assez peu fréquent (cinquante par 
cycle) et ceci soit a des fins scientifiques soit pour répondre a des 
nécessités pratiques aussi nouvelles que celle d’assurer la sécurité 
des astronautes.
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Prévision a long terme.
En 1965, dans le cadre de 1’IQSY, l’IUWDS a émis chaque 

semaine une circulaire faisant la prévision de 1’activité solaire pour 
les 30 jours suivants. Cette prévision était envoyée a 150 institu- 
tions ou organismes et était réalisée grace a la collaboration des 
observatoires de Mac Math, Meudon et Sydney suivant les avis 
des Docteurs Helen Dodson Prince, Raymond Michard et Ron 
Giovanelli. A partir de 1966, c’est le centre mondial de Fort Belvoir 
qui continuera seul cette prévision.

Prévision a court terme.
Chaque jour a 0400 UT le centre mondial de Fort Belvoir, sur 

avis des huit centres régionaux ou associés, émet des Geoalerts qui 
sont difïusés sur le réseau Météó (WMO) et par les réseaux régionaux 
de 1TUWDS. Les alertes relatives a des situations solaires ou géo- 
physiques calmes ont été peu nombreuses cette année : 10 « Sol- 
calme exists » et 8 « Magcalme exists ». Par contre, la croissance 
de 1’activité solaire a fait 1’objet de 76 alertes « Solactivity exists » 
et de 5 « Magstorm expected ». Enfin au voisinage des équinoxes 
45 «Stratwarm exists » ont été difïusés pour la météo. De plus, 
les centres régionaux ont émis, chacun pour leur compte de nom- 
breux avis d’alerte, plus complets et immédiats mais a difïusion, 
plus limitée.

Assisiance pour une expérience particuliere.
Le SPARMO (Solar Particles and Radiations Monitoring 

Organization) est le type même de l’organisme utilisant les services 
de 1TUWDS lors de ses campagnes de lancers simultanées de 
ballons. Les ballons sont coüteux et sont pratiquement perdus a 
la fin de leur vol ainsi que le matériel de mesure qu’ils emportent : 
il faut donc les lancer de fagon utile. Les bases de lancement sont 
dispersées mais reliées au Secrétariat du SPARMO, par télex ou 
radio. Ce dernier étant en France a Meudon, c’est le RWG de Paris 
qui a fourni la collaboration de 1TUWDS. Du 26 juillet au 
17 septembre 1966, 41 bulletins d’information et de prévision ont 
été envoyés aux trois bases de lancement et aux deux centres 
administratifs. Au début de 1966, une nouvelle campagne touchant 
deux bases antarctiques, une base australe, trois bases aurorales
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arctiques, et faisant coopérer des groupes de. cinq nations, a fait 
1’objet de prévisions et d’ordres de lancement pendant chacun des 
35 jours de la campagne soit au total 167 messages distincts. Dans 
deux circonstances des observatoires lointains ont accepté d’ap- 
porter une contribution temporaire rendue possible par le réseau 
de l’IUWDS. Ces expériences permettent d’établir des contacts 
immédiats avec les utilisateurs et de mieux répondre a leurs 
besoins.

3. — Jours Mondiaux et relevé d’événements géophysipues.

Chaque année un calendrier est publié d’avance et diffuse auprès 
des organismes intéressés. Alors que 1’astronomie, habituée aux 
observations permanentes, dés que le temps le permet, montre 
jusqu’ici peu d’intérêt pour les jours Mondiaux, les météorologistes, 
ionosphéristes et cosmiciens semblent les utiliser et y tenir. Selon 
un plan systématique, plusieurs catégories de jours différents sont 
proposés : chaque mercredi est un jour géophysique régulier (RGD), 
chaque mois trois jours consécutifs comprenant un mercredi 
forment les jours mondiaux réguliers (RWD) et chaque mois un 
mercredi est un jour mondial de Haute Priorité (PRWD). Chaque 
trimestre a son jour mondial trimestriel (QWD), et chaque saison 
son intervalle géophysique de quatorze jours mondiaux consécu­
tifs (WGI). Des indications précises donnent des consignes pour les 
personnes intéressées a ces différentes disciplines. Cette année a 
vu la publication du calendrier 1966.

Le « Abbreviated Calendar Record » se propose de réunir pour 
chaque jour les observations des événements solaires et géophysiques 
remarquables. A cóté d’indices donnant une indication générale sur 
1’activité solaire et géomagnétique, ce document fournit pour 
chaque jour une description soignée a la fois des événements 
solaires et géophysiques. Le dernier portant sur les mois de mai et 
juin 1965 est paru dans les IQSY Noles de décembre 1965.

4. — Service permanent. 

a) CO SP AR.
L’IUWDS apporte son concours au COSPAR pour 1’identifica- 

tion des satellites. Toute organisation langant un satellite doit en
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avertir le COSPAR. En fait c’est le centre mondial de I’IUWDS de 
Fort Belvoir agissant au nom de COSPAR qui a été ainsi appelé 
pendant 1’année 1965 a donner une désignation internationale aux 
satellites provenant de 112 lancements. A la demande du COSPAR 
1’IUWDS a aussi mis au point pour 1’année 1966 de nouvelles 
circulaires : elles font deux fois par mois une mise a jour compléte 
des derniers satellites lancés (désignation et caractéristiques) et des 
satellites en fonctionnement pouvant faire 1’objet d’une coopéra- 
tion internationale ; elles donnent aussi les éléments d’orbite d’un 
certain nombre de satellites.
b) UAL

1965 a été la première année de distribution par les soins de 
1’IUWDS des télégrammes astronomiques. Ces télégrammes, irré­
guliers et peu nombreux (19 pour 1965) annoncent aux observa- 
teurs qui y ont souscrit la découverte des comètes, novas, super­
novae et de tous les objets imprévus. C’est le type même du service 
qui ne justifierait pas un service permanent mais qui peut bénéficier 
des facilités de l’IUWDS. Cette année a été 1’occasion d’un succès 
spectaculaire : le 19 septembre un télégramme annongait la décou­
verte de la comète Ikey Seki. Grace au grand nombre d’observa- 
teurs ainsi alertés, Pintérêt exceptionnel de cette comète était 
reconnu dés le 30 septembre : on avait pu trés rapidement calculer 
une trajectoire précise et prévoir son passage trés prés du soleil 
pour le 21 octobre. Enfin, dés le 7 novembre les astronomes étaient
alertés sur l’éclatement de son noyau.

*♦ *
CONCLUSION.

L’AGI et 1’IQSY ont été des époques privilégiées de coopération 
internationale; 1’IUWDS en a tiré bénéfice mais actuellement il 
continue cette coopération. II le fait dans l’intérêt de Ia commu- 
nauté scientifique et avec des ambitions et des moyens plus 
restreints, mais cela n’empêche pas son évolution pour s’adapter 
aux besoins nouveaux : on peut prévoir qu’avec le développement 
rapide des expériences spatiales, c’est-a-dire l’introduction de 
laboratoires et d’hommes dans des régions de 1’espace totalement 
soumis a l’activité solaire, ceux-ci ne feront que se développer.Il 
ne peut en résulter qu’un développement plus grand de ces activités.

P. Simon.
Secrétaire suppléant de l’IUWDS.
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THE INTERNATIONAL URSIQRAM 
AND WORLD DAYS SERVICE

Report on Activity in 1965

The International Ursigram and World Days Service (IUWDS) 
is a permanent service of the International Radio Scientific Union 
(URSI) in association with the International Astronomical Union 
(IAU) and the International Union of Geodesy and Geophysics 
(UGGI). The IUWDS adheres to the Federation of Astronomical 
and Geophysical Services (FAGS); through this federation it 
receives funds from Unesco for a part of its activity and its 
publications.

Fundamental to IUWDS work is solar activity and its numerous 
manifestations and consequences. IUWDS seeks to make possible 
an proximate permanent cooperation between all scientists interested 
in this field.

This cooperation first appears in the rapid collection of observa- 
iions : IUWDS would like that in each one of its world and regional 
centers every important manifestation of the solar activity be 
known a few minutes after it is observed.

Keeping permanently the information up to date allows IUWDS 
to do two services ;
— a distribution by rapid means of observations to all those 

scientists or others, who require them;
— then the more or less long-term forecasting of either the solar 

activity or some consequences of this activity.
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These services respond to more and more different requests and 
can even be shown to have provided important assistance to a 
scientific group for a particular experiment.

★* ¥

Therefore IUWDS holds a unique situation of serving as a bond 
between asironomical, geophysical and even cosmic disciplines more 
or less related to solar activity. This allows IUWDS to put its 
services at their disposal either before or after the observations.

For some of these disciplines, especially those which concern 
atmosphere and ionosphere, observations cannot be done but in a 
discontinuous way in respect to time and space although one might 
think there are relationships between phenomena observed with 
different techniques or in different disciplines. Every year since 
1957, IUWDS bas established a World Days Calendar intended 
to increase the density of simultaneous observations.

After the observations, IUWDS bas been publisbing for the last 
few years an Abbreviated Calendar Record in IQSY Noies of the 
daily observed solar and geophysical events. Final Calendar 
Records for publication in the Annals of IQSY are in progress.

Finally IUWDS being one of the few permanent scientific 
services can be put at the disposal of scientific organizations in 
order to assume routine business that would not justify the exis- 
tence of new permanent services. For example, on this basis 
GOSPAR bas charged IUWDS to give each new satellite an inter­
national designation, and IAU bas asked IUWDS to assume the 
transmission of astronomical telegrams.

Let us see how the different points of this program have been 
achieved in 1965.

*•* ¥

1. — Observations and Ursigrams.

The solar observations are limited either by meteorological 
conditions or by the complexity of the Instruments necessary for 
measurements (measurement of the solar magnetic fields, radio 
spectrography of bursts, radio heliograms, etc.) so that permanent
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watching and an instantaneous description of the solar activity 
cannot be carried out unless by an international cooperation.

This cooperation is realized hour after hour by IUWDS by 
organizing the rapid collection of the observations made in 
160 observatories belonging to 44 nations. These observations are 
collected in eacb one of the six regional centers or of the five 
associated centers and make the subject of coded messages called 
Ursigrams which are interchanged between centers or broadcast 
through six transmitting stations either to observatories, or to 
institutions or even to unknown users.

It is impossible in a short report to list the hundreds of coopera- 
ting observatories or those who assist with Communications. But one 
should here acknowledge the essential work of the regional warning 
centers and the organizations which provide their services at no 
cost to IUWDS :

— Institute for Telecommunication Sciences and Aeronomy, 
Essa, USA (Fort Belvoir, Virginia);

— PTT Netherlands (Nera);
— CNET and Observatoire de Meudon, France (Paris);
— FTZ, Federal Bepublic of Germany (Darmstadt);
— Institute of Terrestrial Magnetism, lonosphere and Radio Pro- 

pagation, USSR (Moscow);
— Radio Research Laboratories, Ministry of Posts and Telecom- 

munications, Japan (Kokubunji);
— lonospheric Prediction Service, Australia (Sydney);
— Royal Board of Swedish Telecommunications, Sweden 

(Stockholm);
— National Physical Laboratory, India (New Delhi);
— Geophysical Institute lonosphere Department of Czechoslo- 

vakia Academy of Sciences (Prague);
— Siberian Institute of Terrestrial Magnetism, lonosphere and 

Radio Propagation, USSR (Irkutsk).

The Steering Committee of IUWDS determines the kinds of 
observations to collect and the priority to give them in the messages 
(taking into consideration the development of the techniques of 
observation and of the knowledge or simply of the period of the 
solar cycle).
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Additionally, the Steering Committee sets up the codes which 
state precisely the Information to transmit and allows their trans- 
cription in any language. As a matter of fact this eyar, on one hand 
the priorities were kept up to date at the occasion of the meeting 
in Madrid of the Steering Committee during the 3rd Assembly of 
IQSY, and on the other hand the secretary published, with a grant 
from Unesco a new edition of the 40 codes actually used (the 
former edition was in 1963). We must note that all through the 
year circular letters were sent to keep the data up to date (6 in 
1965) according to the needs.

2. — Forecasting.

It concerns either solar activity, or its consequences. It can be 
long-term or short-term forecasting. Finally it can take the form 
of assistance to the development of a specific experiment.

The short-term forecasting of the conditions of radio electrical 
propagation was the most urgent need which makes clear the part 
taken by postal and telecommunication services in the develop­
ment of IUWDS : many regional centers are part of telecommuni­
cation services. Now the geophysicists, those who use radio means 
of communication or detection in the auroral regions, the cosmic 
physicists, the astronauts and astronomers are interested in proton 
flares : this phenomenon defmitely has given an impulse to 
researches in the solar and terrestrial relationship field. In Madrid, 
in March 1965, the Steering Committee of IUWDS undertook to 
provide a forecasting of proton flares during the next cycle of 
solar activity. Through this example, we can notice the rise of 
level of the requirements : from a forecasting of the whole of solar 
activity for problems of radio transmission, we have arrived at 
forecasting a phenomenon that has rarely occurred up to now 
(fifty per solar cycle), and this either for scientific purposes or to 
answer practical necessities as new as the necessity of strengthening 
the security of astronauts.

Long-term forecasts.
In 1965, in the framework of IQSY, IUWDS issued a weekly 

circular forecasting solar activity for the next 30 days. These 
forecasts were sent to 150 instuittions or organizations and were 
accomplished with the collaboration of the observatories of
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McMath, Meudon and Sydney with the advice of Drs. Helen 
Dodson Prince, Raymond Michard and Ron Giovanelli. Since 1966, 
the World Warning Agency at Fort Belvoir is preparing these 
forecasts.

Shorl-lerm forecasts.
Every day at 0400 UT the World Warning Agency at Fort Bel- 

voir, with the daily advice of the 8 regional or associated centers, 
issues «Geoalerts » which are distributed through the meteoro- 
logical telecommunication netwerk (WMO) and through the regional 
telecommunication networks or IUWDS. There have been few 
alerts related to quiet solar or geophysical situations this year : 
10 «Solcalme exists » and 8 «Magcalme exists». Nevertheless 
the increase of solar activity was the cause of 76 alerts « Solactivity 
exists » and 5 «Magstorm expected ». Finally at the approach of 
the equinoxes 45 «Stratwann exists » were distributed for meteo- 
rological workers. Moreover, the regional centers have broadcast, 
each one for its own purposes, many prompt warnings of alerts as 
« Advances Alerts », more complete and timely hut with a limited 
distribution.

Assistance for a specific experiment.
SPARMO (Solar Partiele and Radiations Monitoring Organiza- 

tion) is a typical organization which uses the services of IUWDS 
during its simultaneous balloon launching campaigns. Balloons are 
expensive and effectively lost after the flight as well as the 
measuring instruments they carry : so they have to be launched 
for useful purposes. The launching sites are spread out geogra- 
phically hut connected to the secretary of SPARMO by teletype 
or radio. The latter being at Meudon, France, it is the Regional 
Warning Center at Paris that provides collaboration from IUWDS. 
From July 26 to September 17, 1965, 41 bulletins of observations 
and forecasts were sent to the three launching sites and to the 
two administrative centers. At the beginning of 1966, a new 
campaign concerning two Antarctic bases, an Austral base, three 
Arctic auroral bases and bringing into cooperation groups of five 
nations, has made the object of forecasts and of orders for launching 
during the 35 days of the campaign, which meant 167 separate 
messages in all. In both of these cooperative projects, some remote 
observatories sent contributions for a temporary period made pos-
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sible through the IUWDS telecommunication netwerk. Thus 
knowledge of events reaches users immediately and answers their 
requirements in a better way.

3. — Worlds Days and statement of geophysical events.

Each year a Calendar is published in advance and distributed 
to the interested organizations. While astronomy, used to continual 
observations, as long as the weather permits them, has shown up 
to now little interest for World Days, now the meteorologists, 
ionospherists, and cosmic physicists seem to need them and use 
them. According to a systematic Schedule, several catgeories of 
days are designated : each Wednesday is a Regular Geophysical 
Day (RGD), each month three consecutive days including a 
Wednesday are the Regular World Days (RWD) and each month 
a Wednesday is a Prioriiy Regular World Day (PRWD). Each 
quarter of the year has a Quarterly-World Day (QWD) and each 
season its World Geophysical Interval (WGI) of fourteen consecutive 
World Days. Specific recommendations give instructions for 
observers and workers of the various interested disciplines. This 
year saw the publication of the Calendar for 1966.

The «Abbreviated Calendar Record » intends to collect in 
published form the observations of outstanding solar and geophy­
sical events for each day. Besides indices giving a general indication 
of solar and geomagnetic activity, the document provides for every 
day a careful description of both solar and geophysical events. 
The latest compilation covering May and June 1965 was published 
in the IQSY Noles in December 1965.

*

♦ *

4. — Permanent service.

(a) COSPAR.
IUWDS lends its aid to COSPAR for the Identification of the 

satellites, Any organization launching a satellite must advice 
COSPAR. Actually it is the World Warning Agency of IUWDS at 
Fort Belvoir acting on behalf of COSPAR that in 1965 gave inter­
national designations to the satellites coming from 112 launchings. 
As requested by COSPAR, IUWDS also expanded its satellite 
circulars in 1966 : these circulars twice a month keep up to date
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the latest satellite launchings (designation and characteristics) and 
the working satellites which can be used in an international co- 
operation; they also give the orbital clements of a certain numher 
of satellites.
{b) IAU.

1965 was the first year of distribution of astronomical telegrams 
by IUWDS. These rather few and irregular telegrams (19 in 1965) 
inform the observers who subscribe to the service of the discovery 
of cornets, novae, supernovae and all unexpected objects. It is the 
very pattern of service that would not justify a permanent service 
by itself but that can benefit by IUWDS facilities. This year was 
the occasion of a spectacular success : in September a telegram told 
of the discovery of the cornet Ikeya Seki. Dwing to the great number 
of observers thus warned, the exceptional interest of this cornet 
was recognized from September 30 onward; it was possible to 
calculate rapidly an accurate trajectory and to forecast its passage 
very near the earth on the 21 st of October. Finally, after Novem­
ber 7, the astronomers were warned of the bursting of its nucleus.

Conclusion.

IGY and IQSY were privileged years of international coopera- 
tion. IUWDS and its forebear organization look benefit of it, but 
this kind of cooperation goes on continuously. IUWDS acts in 
this way for the interest of the scientific community and with 
more restricted means, but this does not hinder its ability to adapt 
to new requirements : it can be foreseen that with the rapid deve- 
lopment of space Science, i.e., the introduction of laboratories and 
men in the regions of space entirely exposed to solar activity, the 
result can only be progress,

P. Sim on,
IUWDS Acting Secrelary.

Reorganization of WDC-A
The following information concerns important changes in the 

organization of WDC-A and is based on a letter dated 5 May 1966 
from the Directer, Dr. H, Odishaw. Recipients are kindly asked to 
pass on the information or to publish it in their bulletins or 
journals.



The Geophysics Research Board of the U.S. National Academy 
of Sciences has approved an arrangement for gradual consolidation 
of those discipline centres of WDC-A which are concerned with 
the upper atmosphere. This is the culmination of several years of 
study as to how WDC-A can most effectively serve the scientific 
community in the international data exchange provided for in the 
GIG Guidè.

The Consolidated centre will be in Boulder, Colorado, under the 
aegis of the Environmental Science Services Administration (ESSA), 
a new agency of the U.S. Department of Commerce which mergecl 
the Weather Bureau, the Coast and Geodetic Survey, and the 
Central Radio Propagation Laboratory (CRPL) of the National 
Bureau of Standards. The ESSA already has responsibility for 
WDC-A discipline centres for meteoi'ology and nuclear radiation at 
Asheville, for geomagnetism, seismology and gravity in Washing­
ton, and for ionosphere, airglow and parts of solar activity at 
Boulder. The activity at Boulder will be expanded to cover aurora, 
cosmic rays and the remainder of solar activity as from the dates 
given below.

WDC-A for Cosmic Rays will be transferred to Boulder on 
1 July 1966, from the University of Minnesota, Minneapolis. This 
does not represent a change in the University’s plans for activity 
in cosmic ray and geophysical research.

WDC-A for Aurora (Instrumental) will he transferred to Boulder 
about 1 January 1967, from the Geophysical Institute, University 
of Alaska, at College. This does not represent a change in the 
Institute’s plans for research in aurora or related phenomena and, 
if necessary, there will be duplication of data archives at College 
and Boulder. However, after the date given, requests concerning 
instrumental aurora data and the flow of new data should be to 
Boulder.

WDC-A for certain solar activity programmes will be moved 
from the High Altitude Observatory in Boulder to ESSA-Boulder 
on 1 July 1967. These groups have worked very closely on data as 
well as research matters since even before the IGY, and it is 
expected these contacts will continue.

The plans for including the WDC-A for Aurora (Visual) in the 
consolidation have not been completed since the group at Cornell 
University is still in the midst of a large analysis of the IGY and
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IQSY data already collected in the centre. It is envisaged that the 
data holdings will ultimately be serviced by the Boulder centre.

It is expected that closer ties will be developed between the 
Boulder centre and the centres for the related disciplines of geo- 
magnetism and certain topics in Meteorology, since all three are 
within a single organization, ESSA.

Summary.
1. —■ The following subcentres will be transferred to ESSA in 

Boulder. Data and letters for the centres that are being moved 
should be sent to the new address according to the following 
Schedule :

Subcenire
Airglow 
lonosphere 
Cosmic Bays 
Aurora (Instrumental) 
Solar Activity 
Aurora (Visual)

Localion al present
Boulder (ESSA) 
Boulder (ESSA) 
Minneapolis, Minnesota 
College, Alaska 
Boulder (HAO)
Ithaca, New York

Transfer to Boulder
(no change)
(no change)
1 July 1966 
1 January 1967 
1 July 1967 
plans are indefmite

2. — The address of the expanded centre in Boulder is : World 
Data Centre A, (Upper Atmosphere Geophysics) Environmental 
Science Services Administration Boulder, Colorado, 80302. USA.

Coordination of all WDC-A activities remains as before with the 
Geophysics Besearch Board of the U.S. National Academy of 
Sciences, Washington D.G.

6 Cornwall Ter race, 
Bondon, NW1.
17 May, 1966.

G. M. Minnis,
Secretary,
C.I.G.

GIG 13(66).
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COSPAR

Report to the IXth COSPAR Assembly,
Vienna, Austria, May 18, 1966

by
Samuel Silver, URSI Representative

The International Scientific Radio Union has a major interest 
in space research. The programs of its seven commissions and of 
its committee on space radio research deal with a wide range of 
topics : solar-terrestrial physics, the interplanetary medium, 
radio- and radar-astronomy, satellite and deep-space Communica­
tions, and also measurements and standards which are of funda- 
mental importance to space exploration missions. The Union 
reorganized the commissions at the 1963 Assembly to strengthen 
its work in space radio research. The terms of reference of Com- 
mission II dealing formerly with the troposphere of the earth’s 
atmosphere were extended to cover the non-ionized regions of the 
atmospheres of the planets and the propagation of radio waves 
over and around the surfaces of the planets.

The 1963 General Assembly of the Union dealt very largely 
with space radio research. The technical programs have been 
published as a series of volumes (I-YIII) of Progress in Radio 
Science. The volumes cover many new developments and point the 
the way to new areas of study.

One of the important activities of the Union is the organization 
of symposia during the period between assemblies. During the past 
triennium we held three symposia. You will recall that the URSI 
arranged a special symposium on the Optimum Design of Instru- 
mentation for Space Experiments from the Standpoint of Data 
Processing as a component of the scientific program of the 1965 
COSPAR Assembly held in Mar Del Plata, Argentina. The papers 
and the report on the very animated and fruitful discussions will 
appear in the proceedings of the assembly — Space Research, 
vol. VI.
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URSI convened a symposium (sponsored by its Commissions II 
and V) on Planetary Atmospheres and Surfaces in Puerto Rico 
in May, 1965, following directly the close of the COSPAR assembly. 
While the substance of the program was in the main the study 
of the planets from ground-based telescopes the presentations and 
discussions point toward the need for a comprehensive program 
of studies of the planets from space vehicles and I would propose 
that URSI, COSPAR, and the IAU join in organizing a coordinated 
international project in this field. The proceedings of the Puerto 
Rico symposium appear as a special issue of the U.S. Journal 
Radio Science, vol. 69D, No. 12, Dec., 1965.

A third symposium of interest to this body was the Electro- 
magnetic Theory Symposium sponsored by the URSI (Commis- 
sion VI) and held in Delft, The Netherlands, in August-September, 
1965. The subjects which were particularly pertinent to space 
research were the propagation of waves in plasmas and the charac- 
teristics of antennas imbedded in a plasma. The latter is especially 
important for the proper interpretation of the data of those space 
experiments which make use of antennas as r.f. plasma probes. 
The papers of this symposium have not yet been published.

Your attention has been called by the COSPAR bulletins to the 
forthcoming symposium on solar-terrestrial physics to be held in 
Belgrade in August, 1966. This joint union symposium has been 
convened by the URSI just prior to the regular General Assembly 
of the Union in Munich. The program of the symposium will be 
an especially rich one and will cover every aspect of solar-terrestrial 
physics concerned with the sun, the interplanetary region, the 
magnetosphere and the atmosphere of the earth down to the 
D-layer. The regular assembly in Munich which, according to the 
rules of the Union has a limited attendance, will likewise deal with 
many areas of space research.

The URSI is pleased to be a co-sponsor of the symposium on 
the interaction between the neutral and the ionized atmosphere 
which is being held at this COSPAR meeting. The processes of 
energy exchange and mass transport between the ionosphere and 
the lower layers of the atmosphere have long been due for special 
consideration. The program of this symposium very nicely comple- 
ments the program projected for the Belgrade symposium.

I have already made reference to the content of the Belgrade 
meeting and the Munich section of the next General Assembly of 
the URSI. The Union has on its agenda the question of participa-
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tion in the international program of Science eclucation. You will 
recall that one of the early steps taken toward this ICSU project 
was at a special session called by Prof. Kaplan at a COSPAR 
assembly several years ago. The involvement of the scientific unions 
in this activity is, in my opinion, a proper development and a 
major contribution to the fulfillment of the objectives of the 
program.

The URSI is also giving special consideration to the proposal 
on the reorganization of the solar-terrestrial physics commission. 
This, of course, involves the future of several inter-union com- 
mittees under the purview of the URSI. These are matters of great 
import to the future course of international programs in space 
research. I am sure that I am expressing the general view of the 
members of URSI when I say that our response will be guided by 
the consideration of the most effective development of the Science 
and international cooperation.

As this is to be my last year as the URSI representative on the 
Executive Council of COSPAR I wish to make several personal 
observations and remarks. The past three years have been marked 
by increasing cooperation between COSPAR and the URSI and 
the development of greater mutual understanding and support. 
We owe special thanks to our COSPAR president, Professor Roy, 
for these developing relationships. Overlap of interests and pro­
grams among the Unions and an inter-union committee such as 
COSPAR are not merely inevitable but are, in fact, desirable for 
the vitality of the scientific programs. I believe that the overlap 
can be used to maximum advantage by integrating some of the 
organizational structure. Each of the three unions, the IAU, the 
IUGG and the URSI, has a committee on space research. I would 
suggest that steps should be taken to tie these committees into 
the working group structure of COSPAR as recognized joint efforts. 
Although some members of the committees are already members 
of the working groups the sense of joint responsibility is missing. 
I suggest that the establishment of a real partnership between 
COSPAR and the Unions will adel strength to ail our bodies and 
further our progress in our common purpose.

Thank you Mr. President and members of the Bureau of the 
COSPAR for your consideration and whole-hearted cooperation. 
I regret that overlap of duties has made it necessary for me to miss 
the opening plenary session and the first part of the scientific 
meetings. My best wishes for a most successful meeting.
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CONSEIL INTERNATIONAL 
DES UNIONS SCIENTIFIQUES

(CIUS)

Résolutions de la Onzième Assemblée Générale

Les résolutions reproduites ci-après intéressant l’URSI ont été 
adoptées par la Onzième Assemblée Générale tenue a Bombay du 
6 au 11 janvier 1966.

I. — Comité permanent des Finances.

d’adopter le rapport du Comité permanent des Finances, sous 
réserve d’une nouvelle rédaction, par le Comité Exécutif, de la 
résolution 5, relative a la remise aux Unions du montant de leurs 
cotisations annuelles, si les revenus du CIUS pour 1’année 1966 le 
permettent. (Le nouveau rapport est donné dans 1’Annexe 4.)

IV. — 2. Membres nationaux.

d’admettre au CIUS, a titre de Membres nationaux, l’Académie 
des Sciences de Cuba et le Centre Scientifique de Monaco, et, a 
titre d’associé national, le Conseil national de la Recherche de la 
Jamaïque.

VI. — IQSY.
d’approuver les modifications suivantes dans les règlements I 

et V du Comité de 1’IQSY :
Reglement 1. —■ Après «ler aoüt 1967 », ajouter : «jusqu’a une 

date antérieure au 31 décembre 1967, de manière a permettre la 
préparation d’un rapport des comptes-rendus de la quatrième 
Assemblée de 1’IQSY en 1967, et l’achèvement de toute affaire 
qui relève du Comité et qui peut se présenter en dehors de 
1’Assemblée. »
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Règlement V. — Après «ler aoüt 1962 », ajouter : «pour une 
prolongation de cette période indiquée dans le règlement I ».

VII. — Physique Soleil-Terre.

d’adopter la résolution et les recommandations de l’Assemblée 
et du Comité ad hoe sur la Physique Soleil-Terre, comme il suit :

considérant que de nombreuses organisations a l’intérieur du 
GIUS sont intéressées par les problèmes de la Physique Soleil- 
Terre,

notant que le Comité Spécial de 1TQSY propose de prendre fm 
en 1967, l’Assemblée Générale décide :

1. que 1TUCI (Gommission Inter Unions de ITonosphère) et 
1TUCSTR (Gommission Inter Union des Relations entre les Phé- 
nomènes Solaires et Terrestres), prendront fm en 1966.

2. qu’une petite Gommission Inter-Union de type inter-disci- 
plinaire, comprenant des représentants des autres organismes 
intéressés, sera constituée en 1966, avec les termes de référence 
suivants :
a) de promouvoir, d’organiser et de coordonner la recherche inter­

nationale dans les disciplines de Géophysique régies par le Soleil.
b) de coordonner tous les symposiums du GIUS dans le domaine 

de la Physique Soleil-Terre.
c) de déterminer Ie type de données a échanger par l’intermédiaire 

des WDGs.
d) de fournir les services de consultation demandés par I’Interna­

tional Ursigram and World Days Service.
e) de rendre efïectif le programme de publication de 1TQSY.

L’Assemblée recommande que la Gommission dispose des services 
d’un petit Secrétariat appointé, et donne pouvoir au Comité Exé- 
cutif d’organiser immédiatement un noyau de cette Gommission 
pour entreprendre la coordination des symposiums indiquée ci- 
dessus dans [b) et plus tard d’accroltre la Gommission de manière 
qu’elle puisse exercer ses autres fonctions, a la dissolution en 1967 
du Comité Spécial de 1TQSY.

L’Assemblée note également 1’utilité éventuelle d’avoir des 
représentants nationaux dans la Gommission et charge le Comité 
Exécutif de prendre les mesures nécessaires s’il en est requis par 
la Gommission.
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VIII. — Sciences de l’Atmosphère.

de noler avec satisfaction la manière dont a débuté le travail du 
Comité et la rapidité avec laquelle il s’est développé.

IX. — Enseignement des Sciences.

d’adoptev le rapport du Comité de travail sur la Gommission de 
rEnseignement des Sciences du CIUS (Annexe 33) et de le soumeUre 
au Comité Exécutif pour étude et mise en action appropriée.

X. — GIG.
de différer toute décision concernant 1’avenir du GIG, comme 1’a 

proposé le Bureau du GIG, jusqu’a ce que les vues de TIUGG aient 
été formulées.

XI. — FAGS.
de demander au Conseil de la FAGS d’inviter des représentants du 

GIG et de 1’IQSY a discuter la coopération entre la FAGS et les 
WDCs.

XIII. — Données pour la Science et la Technologie.

d’appvouver (1) le rapport du Groupe de travail sur les Tables 
Critiques et la constitution adjointe pour le Comité proposé sur 
les Données scientiüques et technologiques sous réserve de légers 
changements aux articles 29 et 30, (2) la représentation proposée 
qui pourrait être complétée par un représentant du Conseil du 
CIUS chargé des résumés et (3) la demande de subvention destinée 
a couvrir partiellement les dépenses du Comité pendant la période 
initiale de deux ans du projet (Annexe 39) et de prier le Comité 
Exécutif de rendre effectives les propositions, de déterminer le 
montant de Tallocation a prélever sur les fonds du CIUS.

XIV. — Système d'Information scientifique mondial.

d'autoriser le Comité Exécutif a créer un Comité pour un Système 
dTnformation scientifique mondial, conformément aux propositions 
de 1’Annexe 40.

XV. —- Pays en voie de développement.

d’autoriser le Comité Exécutif a créer un Comité spécial du CIUS 
pour l’encouragement de la Science et de la Technologie dans les
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pays en voie de développement et d’assurer au Comité spécial une 
représentation appropriée des scientifiques des pays en voie de 
développement.

XVIII. — Libre Circulation des Scientifiques.

de maintenir le Comité sur la libre circulation des scientifiques, 
et d’autoriser le Comité Exécutif a effectuer les modifications 
appropriées dans sa composition.

1CSU

Eleventh General Assembly
Bombay, 6-11 January 1966

We are quoting from the Minutes of the IGSU Eleventh General 
Assembly distributed in April 1966 the following abstracts con- 
cerned with actions interesting URSI activities.

Officers

The General Assembly elected the following Officers :
Dr. J. M. Harrison [President).
Prof. H. W. Thompson [Past President).
Prof. H. Boesch [Vice-President).
Prof. H. Brown [Vice-President).
Prof. R. V. Garcia [Vice-President).
Prof. W. Klemm [Vice-President).
Prof. K. Chandrasekharan [Secretary General).
Ing. Gen. G. R. Laclavère [Treasurer).

Future structure of ICSU

The General Assembly resolved to adopt the report of the 
Committee on Future Structure of ICSU, adopted by the Executive 
Committee with minor changes.
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The mam items of this report are as follows :
(1) There shoulcl be no changes in the main objectives of ICSU.
(2) New Unions shoulcl be admitted to membership of ICSU only 

when there is no possibility for an existing Union to accommo- 
date the new discipline by modiflcation of its own structure.

(3) A National Member shoulcl not normally be considered as ready 
for full membership unless it can fulfil the obligations imposed 
by full membership, and has a national body representing its 
scientific activities which has been in existence for six years.

(4) Each Union shoulcl have a Representative on the Executive 
Committee, and one additional National Representative shoulcl 
be elected to the Executive Committee for every two additional 
Union Representatives above the present number of fourteen,

(5) An interval of two years should be maintained between General 
Assemblies.

(6) The President shoulcl be eligible for re-election for a second 
term of two years, and the Secretary-General and Treasurer 
should be eligible for not more than three successive terms of 
office.

(7) A Standing Committee for Organization and Admissions should 
be set up, consisting of the President and eight other members 
not necessarily Members of the Executive Committee.

(8) ICSU should bear the expenses of meetings of Special or Scien­
tific Gommittees only cluring the formative stages of such 
Committees.

(9) Greater publicity should be given in ICSU publications to 
actions taken in the general interests of the world community, 
and the feasibility of an identity card for bona fide scientists 
engaged on ICSU business shoulcl be explored.

Statutes

In accorclance with the decisions of the second Meeting of the 
Executive Committee in London in June 1964 and the third 
Meeting of the Executive Committee in Munich in April 1965, and 
with the conclusions of the Committee on Future Structure, some 
modifications to the Statutes were adopted by the General 
Assembly.
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The English text of the Statutes, incorporating all the changes 
adopted hy the llth General Assembly, will be published in the 
1966 Yearbook of ICSU.

New Scientific Members 

The General Assembly resolved :
(a) To admit the International Organization for Pure and Applied 

Biophysics and to assure that it would in the future be known 
as the International Union for Pure and Applied Biophysics.

[b] Not to admit to ICSU the International Union of Nutritional 
Sciences.

New National Members

The General Assembly unanimously approved the admission of 
the Academy of Sciences of Cuba and the Centre Scientifique of 
Monaco as National Members, and of the National Research 
Gouncil of Jamaica as a National Associate.

Finances

The General Assembly resolved to adopt the following recom- 
mendations of the Standing Finance Committee :
(2) that grants, loans, donations and Unesco subventions for 1966 

should be allocated as recommended by the Treasurer in 
SFG No. 43(65) with the understanding that increases may be 
made should money become available.

(4) that the allocation of the Unesco Subvention to Unions remain 
unchanged for 1966. It follows, therefore, that new Unions 
cannot be considered for allocations from the Unesco Subven­
tion in 1966, but they can apply for fmancial assistance for 
specific activities which they may undertake.

(5) that the annual dues of the Unions be returned to them as soon 
as the income for 1966 makes it possible to do so.

Relations with Unesco

The Unesco representative stated that Unesco' attachés great 
importance to its relations with non-governmental organizations.
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However, he said that Unesco represents the governments of 
120 countries and deals not only with Science but other aspects, 
and therefore, cooperation with scientific non-governmental orga- 
nizations such as ICSU was essential to Unesco. He mentioned 
several items of interest to Unesco in fields where cooperation with 
ICSU and the Unions and Committees had been progressing 
satisfactorily, such as IQSY, the World Magnetic Survey, Upper 
Mantle Project, Seismology, International Hydrological Decade, 
International Biological Programme etc. He spoke of the progress 
made in cooperation between ICSU and Unesco since the establish­
ment of the Unesco-ICSU Coordinating Committee, and said that 
the help and advice of ICSU would be very useful in the field of 
application of Science to development. He said that formal con- 
tracts would become the method more and more frequently used 
from the fmancial point of view for the implementation of activities 
included in the Unesco programme.

Comité international de Géophysique (CIG)
The General Assembly resolved to refer any decision on the 

future of CIG as proposed by the Bureau of CIG until the views 
of IUGG have been formulated.

Solar-Terrestrial Physics

An ad hoe Committee on solar terrestrial physics was appointed 
D. F. Martyn [Chairman), W. Allen, W. J. G. Beynon, G. Garland, 
J. Kaplan, M. Boy, R. L. Smith-Rose, E. A. Lauter, T. F. Malone, 
J. C. Pecker and V. A. Sarabhai were asked to participate in the 
work of this Committee.

The General Assembly resolved to adopt the resolution and 
recommendations of the ad hoe committee formulated as follows :

considering that many organizations within ICSU are concerned 
with problems of solar-terrestrial physics,

noting that the IQSY Special Committee proposes to terminate 
in 1967, th General Assembly resolved

(1) that IUCI and IUCSTR be terminated in 1966;
(2) that a small Inter-Union Commission of inter-disciplinary 

type, including representatives from other interested bodies, be 
set up in 1966 with the fofiowing terms of reference :
(i) to promote, organize, and coordinate international research in 

the solar-controlled disciplines of geophysics;
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(ii) to coordinate all ICSU symposia in the field of solar-terrestrial 
physics;

(iii) to detennine the type of data to be exchanged through the 
relevant WDCs;

(iv) to provide the advisory services requested by the International 
Ursigram and World Days Service;

(v) to provide such advisory services as may be requested by the 
WDG organization;

(vi) to implement the IQSY publication programme.
The Assembly recommended that the Commission should have 

the services of a small salaried secretariat; and empowered the 
Executive Gommittee to set up immediately a nucleus of this 
Commission for the purpose of taking over the coordination of 
symposia referred to in (ii) above, and later to enlarge the Com­
mission so that it may assume its other functions when the IQSY 
Special Gommittee dissolves in 1967.

The Assembly also tioled the possible importance of having 
national representatives on the Commission, and empowered the 
Executive Gommittee to take appropriate action in this respect 
when requested by the Commission.

IUGG Gommittee on Atmospheric Sciences

The General Assembly considering the following report resolved 
to noie with satisfaction the way in which the work of the Com- 
mittee has begun and the speed in which it has developed.

Report of the IUGG Gommittee on Atmospheric Sciences

(T. F. Malone)

At its Tenth General Assembly in Vienna in November, 1963, 
ICSU appointed an Inter-Union Commission, with IUGG as a 
parent union, to prepare a suitable response from ICSU to United 
Nations’ Resolution 1802 dated 14 December 1962 which invited 
ICSU through its Member Unions and National Academies to 
develop an expanded programme of atmospheric Science research 
which would complement the programmes fostered by the WMO.

Representatives of IUGG, URSI, IAU, IUPAP and IUPAG, 
COSPAR, and IUR, IUBS and IUPS were appointed. The Inter- 
Union Commission met in Florence in May, 1964 and agreed that 
a programme of research in the general circulation of the lower
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atmosphere coordinated by a small working group of COSPAR 
would constitute an appropriate response to the United Nation’s 
Resolution. The Inter-Union Commission recommended that upon 
acceptance of this recommendation by ICSU, the Commission be 
dissolved.

At its meeting in London on June 15-17, 1964, the ICSU Exe- 
cutive Committee endorsed the programme, but directed that it 
should be developed and implemented under the general aegis of 
IUGG, in active collaboration with COSPAR and in close coopera- 
tion with WMO. The Executive Committee accepted the recommen­
dation of the Inter-Union Commission that it be dissolved.

After considerable discussion among the organizations involved, 
a Committee on Atmospheric Sciences was appointed in January 
of 1965 and, with fmanciai assistance from ICSU, convened in 
Geneva in April, 1965. The meeting was held at a time that per- 
mitted joint sessions with the WMO Advisory Committee. At the 
Geneva meeting, it was agreed that the functions of the Committee 
would include, but not be restricted to, the following :

(а) To identify and to formulate atmospheric research problems 
which are particularly amenable to global treatment in view 
of developments in outer space.

(б) To stimulate the interest of existing committees, commissions 
and working groups of IUGG, the other Unions, and ICSU 
Scientific and Special Committees in these research problems 
and to arrange for their participation and cooperation in an 
international programme addressed to these problems.

(c) To seek such support as may be required to ensure the efïective- 
ness of the participation of the above groups in these pro­
grammes.

(d) To invite national committees of IUGG to develop research 
programmes directed towards the solution of these atmospheric 
problems of a global nature and to submit proposals for pro­
grammes that would require cooperative effort among several 
countries. Similar invitations would be extended to the national 
committees of other Unions and Special Committes with an 
interest in the atmosphere.

Goordination of responses with the national committees of 
IUGG, if necessary, would be an interna! matter within each 
country.
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(e) To serve as a focal point for bringing together these research 
activities and proposals into a coherent programme which 
would be recommended to IGSU as appropriate for its conti- 
nuing responsiveness to the United Nations’ Resolution 1802. 
The scientific requirements for observations from the World 
Weather Watch (WWW) would be developed in cooperation 
with WMO and close liaison with WMO would be maintained 
on new and promising techniques for obtaining observations 
essential for research purposes.

(ƒ) To encourage scientists and engineers not presently concerned 
with atmospheric research to participate in the new research 
opportunities opened up by developments in the atmospheric 
Sciences and in outer space.

{g) To arrange symposia on these programmes at regular meetings 
of relevant IGSU bodies and to arrange special symposia as 
may be necessary.

Furthermore, the Gommittee agreed that its principal scientific 
activity should be mounting a major international research and 
development programme directed at observing, understanding and 
predicting the general circulation of the troposphere and lower 
stratosphere. It was agreed that the specific details of the entire 
programme would be developed during 1966 and 1967 in consulta- 
tion with individual scientists and with international and national 
organizations, both governmental and non-governmental. It was 
clearly recognized that this research programme would interact in 
intimate fashion with the World Weather Watch being developed by 
the WMO, with the International Hydrological Decade, with inter­
national oceanographic programmes, with programmes in aeronomy 
and physics of the upper atmosphere and with the International 
Biological Programme.

A First Report of the Gommittee was prepared and submitted 
to the Executive Gommittee of IGSU at its meeting in Munich in 
April, 1965. This report was received with favour and encourage- 
ment by the IGSU Executive Gommittee, and the Gommittee on 
Atmospheric Sciences is now proceeding with implementation of 
the programme.

Copies of the First Report have been circulated to the adhering 
national bodies of IGSU, IUGG and IAMAP with covering letters 
from the President of IGSU, the Secretary-General of IUGG, and
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the Secretary-General of IAMAP respectively. The programme 
proposed in this Report is now under review by these adhering 
bodies, and it is expected that no later than the General Assembly 
of IUGG in 1967, plans for a fully developed programme will have 
been completed.

Meanwhile, a research programme recommended by the Com- 
mittee on Atmospheric Sciences has been the subject of discussion 
at two international meetings :
(o) At the COSPAR meeting in Mar del Plata, Argentina, in May, 

1965, a full day’s session was devoted to scientific problems of 
the atmospheric circulation. There was widespread interest for 
the research programme proposed by the Committee. In conso- 
nance with the action of the ICSU Executive Committee, 
COSPAR expressed interest in the future work of the Committee 
on Atmospheric Sciences and a desire to participate in this 
work to the fullest extent consistent with its charter, and 
established a new Working Group VI for Scientific Space 
Experiments concerned with properties and dynamics of the 
troposphere and stratosphere, under the chairmanship of 
Dr. Morris Tepper, to further collaboration among COSPAR, 
the Committee on Atmospheric Sciences and WMO.

[b] At the International Symposium on Dynamics of Large Scale 
Processes in the Atmosphere, held in Moscow in June 1965, 
under the auspices of the International Commission on Dyna- 
mical Meteorology of IAMAP (IUGG), the programme was 
again considered and enthusiastically endorsed. The Commis­
sion on Dynamical Meteorology undertook responsibility for 
devcloping certain aspects of the programme.

With the financial assistance provided by a grant of $10.000 
which the WMO Executive Committee proposes to make available 
to the Committee on Atmospheric Sciences, it is planned that a 
second meeting will be held in Geneva in April 1966 to develop 
further the programme and to consider suggestions and recom- 
mendations from other international bodies and from national 
adhering organizations. Present membership of the Committee on 
Atmospheric Sciences includes :
B. R. Bolin {Chairman).
T. F. Malone [Secretary-General).
O. M. Ashford (WMO Observer).
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P. D. Astapenko (WMO Representative).
J. E. Blamont.

J. G. Charney.
H. Gharnock.
R. V. Garcia.

W. Godson (IAMAP Representative).
D. Johnson (COSPAR Representative).
J. Kaplan (Ex Officio).
K. Ya Kondratjev.
M. Nicolet.

A. M. Oboukhov.
E. Palm (Representing IUTAM).
C. H. B. Priestley.
F. Sargent (Representing IUBS, IUPS and IUB).
P. A. Sheppard.
M. Tepper (GOSPAR Representative).
J. Voge (URSI Representative).

It is anticipated that more members and representatives of 
organizations will be named.

Proposed constitution for the International Gommittee

ON DATA FOR SCIENCE AND TECHNOLOGY

I. — Establishment and name of the commiiiee
1. — The compilation of critically selected numerical and other 

quantitative scientific data is a definable and important part of 
the larger problem of the evaluation, storage and retrieval of 
scientific information. Because of the need for international colla- 
boration and effort in this field, the International Council of Scien­
tific Unions (ICSU) has established a comraittee to supply the 
leadership necessary to deal with this problem. The name of this 
committee shall be the International Gommittee on Data for Science 
and Technology, herein-after called The Committee.

II. —■ Purpose and objedives
2. — The general purpose of the Committee is to promote and 

encourage on a world-wide basis, the production and distribution
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of compendia and other forms of collections of critically selected 
numerical and quantitatively expressed values of properties of 
substances of importance and interest to Science and technology. 
To do this, the Committee should include the following points in 
its mission :

(n) to increase awareness among all scientists of the importance of 
the problem, and, in particular, to encourage young scientists 
to appreciate and participate in compilation work;

(b) to point out the need for improved status, salaries, working 
conditions, and facilities for compilers;

(c) to point out that evaluation and publication of numerical and 
other quantitative data is inherently expensive and that 
subsidies from various sources may be required to promote 
both their production and fullest utilization;

{d) to increase personal contacts among workers in this area by 
encouraging and arranging periodic meetings of specialists in 
the various heids and exchange visits between related compila­
tion centres; and

(e) to encourage programmes of precise experimental determina- 
tion to fill in gaps in knowledge and to extend and complete 
compilations in important areas.

3. ■— To accomplish the foregoing aims the Committee shall 
direct its attention to the following tasks ;

(ö) To ascertain on a world-wide basis through the appropriate 
Unions and national bodies (i) that work on critical compila­
tion of evaluated numerical data is being carried on in each 
country; (ii) what work is being sponsored by each Scientific 
Union of by other international groups; and (iii) what the needs 
of Science and industry are for additional compilations of eva- 
luated data.

{b) To achieve coordination among, and strengthening of, existing 
programmes in such a way as to maximize their efïectiveness, 
to minimize unintentional or undesirable overlap, and to 
recommend new compilation programmes when necessary.

(c) To encourage the support of needed work by appropriate 
private, governmental, and intergovernmental agencies; and 
to encourage needed experimental work.
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{cl) To encourage the use of nomenclature, symbols, and constants 
advocated by the responsible Unions; and, when desirable, 
uniform editorial policy and procedures for presentation of 
information.

(e) On a world-wide basis, (i) to stimulate wider distribution of 
compilations of high quality; (ii) to maintain and distribute a 
directory of continuing data eompilation projects and related 
publications; and (iii) to encourage adequate indexing of the 
substances and proporties covered by all such compendia.

(ƒ) To encourage and éoordinate research on new methods for the 
preparation and dissemination of tables of numerical data.

III. — Adminisiration

4. — The adminisiration of the numerical data programme shall 
be by :
(a) The International Committee on Data for Science and 

Technology,
(b) The Bureau (See Article V, Section 17).

IV. — The Commitiee
5. —- The Committee shall be composed of three kinds of 

Members :
(a) Members representing international scientific unions;
(5) Members representing countries with substantial programmes 

in numerical data eompilation,
(c) Members coopted because of their special competence in the 

area.
6. — The initial number of Members shall be not more than 

sixteen to eighteen. In making appointments to The Committee, 
attempts shall be made to achieve a reasonablc balance among the 
scientific disciplines represented on The Committee.

7. — Each international scientific union federated in ICSU which 
expresses an interest in the numerical data programme and a desire 
to participate in the work of The Committee, may designate a 
representative following consultation with the Chairman of The 
Committee. Each Union Representative should avail himself of 
advisory help from the appropriate bodies or persons of his union.
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8. — Each country in which tliere exists a substantial pro- 
gramme for evaluating numerical and other quantitative data may 
have a National Representative on The Committee. The nomination 
of the National Representative shall be made by the national 
adhering body to ICSU, in consultation with the appropriate 
national groups and with the Chairman of The Committee. In 
fulfilling his responsibilities as a Committee Member, the National 
Representative shall avail himself of advisory help from the appro­
priate bodies or persons in his country.

9. — One pei’son may serve as both a Union and a National 
Representative on The Committee.

10. — Individual coopted members, who are experts in the 
field, may be recommended for appointment to The Committee 
by the Ofïicers of ICSU.

11. — The terms of office for all members of The Committee 
shall be four years, with one renewal permissible. Members may 
not serve for more than eight consecutive years. Appointments 
should be so arranged that not more than one-half the members’ 
terms of office expire at one time.

12. — The Committee shall be convened for a General Meeting 
at least once a year by its Chairman. One-half of the membership 
of The Committee shall constitute a quorum. Decisions of The 
Committee shall be by a simple majority of the affirmative and 
negative votes of those present and taking part in the vote. Each 
Member of The Committee is entitled to cast one vote, with the 
Chairman, in addition, having a casting vote.

13. — On approval of the Offlcers of ICSU, international orga- 
nizations interested in numerical data compilation work may be 
jnvited to nominate liaison representatives.

14. — Special and Scientific Committees of ICSU, as well as 
any other interested ICSU body, on request to the Chairman, may 
be invited to send a representative to meetings of The Committee.

15. — Persons expert in various disciplines, whose presence 
may from time to time be of special benefit to the activities of The 
Committee may be invited to act as consultants.

V. — Bureau and Officers
16. — The Committee shall elect from among its members a 

Chairman, two Vice-Chairmen, and a Secretary-Treasurer whose
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appointment shall be subject to confirmation by the Executive 
Committee of ICSU.

17. — The above officers shall constitute the Bureau of the 
Committee, together with the Executive Director of the Central 
Office (see Article VI, Section 22) who shall be a non-voting member.

18. — The officers shall serve four year terms, which terms shall 
not be liraitecl by rules for the terms of Committee Members, i.e. 
an offlcer elected in his sixth year of service may continue in that 
office for the four year term.

19. — The Bureau shall meet at least twice a year.
20. —- Between meetings of The Committee, the responsibility 

for transacting urgent business of The Committee is vested in the 
Bureau. AH decisions of the Bureau shall be submitted for approval 
to The Committee at its next meeting.

VI. — The Ceniral Office

21. —■ A central office for The Committee shall be established 
for the purpose of implementing the decisions of The Committee.

22. — The Central Office shall be headed by a salaried Executive 
Director, who shall be a non-voting member of The Committee and 
of the Bureau. The Executive Director shall be nominated by The 
Committee subject to the confirmation of the Executive Committee 
of ICSU.

23. — The Executive Director shall keep the Secretary-General 
of ICSU fully and promptly informeel of the activities of The 
Committee.

24. —- The Committee may appoint such other staff as it 
considers necessary.

VII. — Finances

25. — The Committee shall submit its budget to ICSU.
26. — To assist The Committee in this submission, a Finance 

Committee of three members shall be appointed consisting of the 
Treasurer of ICSU, ex-officio, and two members of The Committee, 
who shall not be members of the Bureau. The Secretary-Treasurer 
of The Committee and the Executive Director of the Central Office 
shall act as advisers to the Finance Committee.
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27. — Funds for the administration and activities of The 
Committee may be received from ICSU, Unesco, other international 
organizations on the approval of the Executive Committee of 
ICSU, the national institutions and international scientific unions 
who nominale members, foundations or other sources. Such funds 
shall be deposited with ICSU for allocation or expenditure in accor- 
dance with approved budgets.

28. — The travel expenses of the Bureau shall be clefrayed by 
The Committee. The travel expenses of specially coopted members 
of The Committee shall be paid by The Committee also.

29. — Travel expenses of Union representatives shall be 
defrayed by each Union.

30. — Travel expenses of representatives of national members 
shall be met from national sources.

VIII. — Task Groups
31. — The Committee may appoint ad hoe task groups for the 

examination of special problems.

IX. —■ Amendments to Constitulion
32. — Resolutions for the amendment of this constitulion, 

adopted by two-thirds majority of The Committee, shall be sub- 
mitted to the Executive Committee of ICSU for ratification.

X. — Inlerprelation
33. — The English text of the constitulion shall be considered 

as authoritative.

Mr. B. Decaux, Vice-President of URSI agreed to serve in The 
Committee as URSI representative.
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INTERNATIONAL UNION OF 
PURE AND APPLIED CHEMISTRY (IUPAC)

Meetings

The XXIYth Conference of the IUPAC will be held in Prague 
from August 27th to September 3rd, 1967; it will be followed from 
Sept. 4th to lOth by the XXIst International Congress of Pure 
and Applied Ghemistry organized under the auspices of the 
Government of the Czechoslovak Socialist Republic.

All correspondence concerning the XXIst International Congress 
should be addressed to : The Chairman, Organizing Committee, 
XXIst International Congress of Pure and Applied Ghemistry, 
P.O.B. 139 Praha 6 - Dejvice, Czechoslovalda. Cable address ; 
IUPAC PRAHA.

All correspondence concerning the Conference should be 
addressed to : Dr. Rudolf Mohf, Secretary General of IUPAC, 
c/o F. Hofïmann-La Roche and Co., 4002 Basle, Switzerland.
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UNESCO

Rapport du Directeur général 
sur l’activité de l’organisation en 1965

RAPPORT PRÉSENTÉ AUX ÉTATS MEMBRES 
ET AU COMITÉ EXÉCUTIF

[Extrails)

Relation avec les autres organisations internationales

Exécution de projets particuliers.

En vue de l’exécution de projets particuliers de son programme, 
l’Unesco a conclu des contrats avec 72 organisations compétentes 
pour un montant total de 477.665 dollars. Ces contrats se répar- 
tissent de la fagon suivante :

Nombre de 
contrats

Nombre
d’ONG

Montant 
en $

Education ............................... 19 13 52.900
Sciences exactes et naturelles . 53 32 156.100
Sciences sociales ..................... 19 6 103.065
Activités culturelles .............. 36 18 115.180
Information............................. 4 3 7.420
Echanges internationaux .... 1 1 43.000

SuBVENTIONS.

Gonformément a une décision du Gonseil exécutif, a sa 69e session, 
des subventions, d’un montant global de 718.500 dollars, ont été 
accordées pour 1’année 1965 a 32 organisations non gouvernemen- 
tales en catégories A et B qui par leurs propres activités apportent 
une contribution particulièrexnent efficace a la réalisation des 
objectifs de 1’Unesco.
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Ces subventions sont ainsi réparties :

Nombre
d’ONG

Montant 
en $

Education........................................................ 8 34.000
Sciences exactes et naturelles ....................... 3 227.000
Coopération interdisciplinaire dans les do- 

maines de la philosophie, des Sciences 
humaines et des Sciences sociales ............. 2 204.000

Sciences sociales.............................................. 8 92.500
Activités culturelles........................................ 10 141.000
Information .................................................... 1 20.000

32 718.500 (!)

(1) Non compris la somme de 39.592 dollars que représente la valeur 
locative des bureaux occupés par 9 organisations non gouvernementales 
a la Maison de 1’Unesco.

Exécution du programme

Sciences exactes et naturelles et Application de ces Sciences

AU DÉVELOPPEMENT

A. — Sciences fondamentales.

1. — Coopéraiion avec les organisations scientifiques tion gouver­
nementales.

Des subventions ont été accordées en 1965 aux organisations
ci-après :

Conseil international des unions scientifiques (CIUS) dont 
22.000 dollars pour la Fédération des services astrono-
miques et géophysiques (FAGS).................................. 207.000

Conseil des organisations internationales des Sciences
médicales (CIOMS) ............................................:........ 10.000

Union internationale pour la conservation de la nature et
de ses ressources (UIGN) ........................................... 10.000
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2. — Amélioraiion de la documentation et de l’informaiion scienti- 
fiques et techniques.

Dans le cadre du programme a long tenue visant a améliorer la 
documentation scientifique et technique, on a pris contact avec les 
organisations compétentes pour : (a) créer un comité permanent de 
terminologie et de lexicographie; {b) établir un centre de traduction 
en Amérique Latine; (c) faire paraïtre un guide mondial des centres, 
services et sources de traductions scientifiques; {d) établir un 
centre d’échanges de textes se prêtant a la lecture mécanique (cartes 
et rubans perforés, bandes magnétiques, etc.) et pouvant être 
exploités par ordinateur.

Le Gi’oupe de travail sur la documentation des Sciences exactes 
et naturelles, organe subsidiaire du Comité consultatif international 
de bibliographie, documentation et terminologie, a tenu sa troisième 
session a la Maison de l’Unesco, les 22 et 23 mars. Le rapport de 
cette session a été ensuite examiné au cours de la troisième session 
du Comité consultatif international de bibliographie, de documen­
tation et de terminologie, qui s’est tenue a Moscou du 6 au 9 avril.

Une réunion internationale a été organisée a la Maison de l’Unesco 
du 9 au 11 décembre, en collaboration avec le CIOMS, pour exa- 
miner les principes de la rédaction et de la mise au point rédaction- 
nelle d’un manuel sur la planification des réunions scientifiques 
internationales, qui sera publié ultérieurement par le CIOMS.

Une aide technique et fmancière a été fournie au Bureau des 
résumés analytiques du CIUS, pour lui permettre de poursuivre 
ses activités concernant les revues analytiques de physique, de 
chimie et de biologie.

B. — Sciences de la terre.

Astronomie et géophysique.

Le groupe de travail de 1’Unesco sur les météorites, dont on a 
élargi la composition de manière a y inclure des représentants de 
l’Union internationale des Sciences géologiques et de l’Union astro- 
nomique internationale ainsi qu’un observateur de 1’Agence inter­
nationale de 1’énergie atomique, a tenu sa deuxième réunion au 
Siège de 1’Unesco du 18 au 20 cotobre. II a examiné les résultats 
d’une étude sur les collections de météorites et a passé en revue les 
travaux de recherche que le Secrétariat a efïectués conformément
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a la recommandation de ce groupe de travail (première session). 
II a demandé a 1’Unesco et a 1’AIEA d’examiner la possibilité 
d’organiser en 1967, en coopération avec les unions et associations 
scientifiques intéressées, une conférence scientifique internationale 
sur les météorites. Le groupe a examiné également les problèmes 
juridiques que posent les météorites et qui avaient fait l’objet 
d’une étude préliminaire du Secrétariat.

Une aide administrative et fmancière a été fournie au Conseil 
du Levé magnétique mondial pour l’organisation d’une mission 
consultative de géomagnétisme en Amérique du Sud, analogue a 
celle que 1’Unesco avait envoyée dans des pays africains en 1964.

UNESCO

Report of the Director General 
on the activities of the organization in 1965

REPORT GOMMUNICATED TO MEMBER STATES 
AND THE EXECUTIVE BOARD

[Extrads)

Relations with other International Organizations

Execution of given projects.

For the execution of given projects in its programme. Unesco 
concluded contracts with 72 appropriate organizations, involving 
a total sum of $477,665, made up as follows :

Number of 
contracts

Number of 
NGOs

Amount 
in $

Education ............................... 19 13 52,900
Natural Sciences..................... 53 32 156,100
Social Sciences ....................... 19 6 103,065
Cultural Activities ................. 36 18 115,180
Mass Communication............. 4 3 7,420
International Exchanges........ 1 1 43,000
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SuBVENTIONS.

In accorclance with a decision taken by the Executive Board 
at its 69th session, subventions totalling $718,500 were granted 
for 1965 to 32 non-governmental organizations in categories A 
and B whose work makes a particularly effective contribution to 
the achievement of Unesco’s aims.

These subventions were made under the following headings :

Number of Amount
NGOs in $

Education ...................................................... 8 34,000
Natural Sciences ............................................
Interdisciplinary cooperation in the heids of

3 227,000

philosophy and the human and social 
Sciences ........................................................ 2 204,000

Social Sciences .............................................. 8 92,500
Cultural Activities........................................... 10 141,000
Mass Communication ..................................... 1 20,000

32 718,500 f1)

f1) Not including the sum of $39,592, representing the rental value of 
offices occupied by 9 non-governmental organizations at Unesco House.

Execution of the Programme
NATURAL SCIENCES AND THEIR APPLICATION TO DEVELOPMENT

A. —- Basic Sciences.

1. — Co-operation with non-governmental scienlific organizations.
In 1965 subventions were allocated to the following three 

organizations :

International Council of Scientific Unions (ICSU) (including 
$22,000 for the Federation of Astronomical and Geo-
physical Services (FAGS))............................................ 207,000

Council for International Organizations of Medical
Sciences (CIOMS) .......................................................... 10,000

International Union for Conservation of Nature and 
Natural Resources (IUCN) 10,000
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2. — Improvemenl of scientific and iechnical documenlalion and 
informalion.

Within the framework of the long-range programme for the 
improvement of scientific and technical documentation, contacts 
were established with appropriate organizations, for the purpose 
of : (a) setting up a permanent committee on terminology and 
lexicography; [b] establishing a translations centre in Latin Ame­
rica ; (c) publishing a world guide to scientific translation centres, 
services, and sources; [d) establishing a clearing house for machine- 
readable texts (punched-cards and tapes, magnetic tapes, etc.) 
suitable for processing by computers.

The working group on documentation in the natural Sciences, a 
sub-committee of the International Advisory Committee on Biblio- 
graphy, Documentation and Terminology held its third session, 
22-23 March, at Unesco House. A report on the meeting of the 
working group was issued and later discussed at the third meeting 
of the International Advisory Committee on Bibliography, Docu­
mentation and Terminology held in Moscow, 6-9 April.

In collaboration with CIOMS, an international meeting was held 
at Unesco House 9-11 December. The purpose of the meeting was 
to consider the principles of drafting and editing a manual on the 
planning of international scientific meetings, to be published later 
by CIOMS.

Technical and fmancial assistance was given to the ICSU Abs- 
tracting Board for the continuation of the Board’s activities 
relating to abstracting journals, in physics, chemistry and biology.

EaRTH SCIENCES.

Asironomy and geophysics.

The Unesco Working Group on Meteorites, enlarged to include 
representatives of the International Union of Geological Sciences 
and of the International Astronomical Union, as well as an Obersver 
of the International Atomic Energy Agency, held its second meeting 
at Unesco Headquarters on 18-20 October. It examined the results 
of a survey of meteorite collections and research activities carried 
out by the Secretariat in accordance with a recommendation 
adopted at its first meeting. It requested Unesco and IAEA to 
study the possibility of organizing in 1967, in co-operation with the
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interested scientific unions and associations, an international 
scientific conference on meteorites.

The Working Group also discussed the problem of the legal 
status of meteorites, of which a preliminary study had been made 
by the Secretariat.

Administrative and fmancial assistance was provided to the 
World Magnetic Survey Board for the organization of a geomagnetic 
advisory mission to South America, similar to that which was sent 
by Unesco to African countries in 1964.



85 —

B1BU0QRAPHY

Commission III.
— Control of equatorial spread F by the F layer height, B. C. Narasinga 

Rao, National Physical Laboratory, India, Scientific Report No. 25, 
Dec. 1965.

Sub-Commission IVa.
— The observation of ELF-VLF radio noise with sounding rockets L-3-2, 

K-9 M-6, A. Iwai, J. Outsu and Y. Tanaka, Proc. Res. Insi. of Atmosplh, 
Nagoya Univ., Vol. 13, Jan. 1966.

— The amplitude probability distribution of atmospheric noise, T. Nakai, 
Ibid.

— Activity reports of the Research Institute of Atmospherics, Nagoya 
University ;

Propagation of atmospherics and ELF radio noise, K. Sao, Ibid.
Sources of atmospherics, H. Ishikawa, Ibid.
Whistlers and VLF emissions, A. Iwai, Ibid.
Atmospheric radio noise, T. Nakai, Ibid.

Commission V.
—■ Radio observations of Cornet Ikeya-Seki (1965f), M. Morimoto, Public, 

of the Astron. Society of Japan, Vol. 17, N° 4, 1964.
— Polarizalion of type IV burst, I. Observational results, K. Kai, Ibid., 

Vol. 17, No. 3, 1965.
— Preliminary result of absolute calibration of solar radio flux density in 

the microwave region, T, Tanaka and T. Kakinuma, Proc. Res. Inst. 
of Aimosph., Nagoya Univ., Vol, 13, Jan. 1966.

— A project of multiple-element swept-lobe interferometer for the study 
of solar radio bursls, H. Tanaka, Ibid.

— Analysis of the Balmer Spectrum of solar flares, L. D. de Feiteh> 

D. Reidel, Publishing Company, Dordrecht, Holland.
— Radar astronomy usage, letter from R. K. Moore, Spectrum, Vol. 3, 

No. 4, April 1966.
— Méthode indirecte de prévision de 1’indice O d’activité solaire, Journal 

des Télécommunications, Vol. 33, N° 4, Avril 1966.
— Indirect method of predicting the solar index O, Telecommunicalions 

Journal, Vol. 33, No. 4, April 1966,



— 86 —

Comrnission VI.
— Waves in fluids, M. J. Lighthill, F.R.S., Inaugural Lecture as Royal 

Society Research Professor, Imperia! College of Science and Technology 
University of London, May 1965.

Space Radio Research Committee.
■— Effects of the tidal deformation of the Earth on the motion of close 

earth satellites, Y. Kosai, Publ. of the Astron. Society of Japan, Vol. 17, 
No. 4, 1965.






