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COMMISSIONS

Information Bulletin

In order to reduce the printing costs of the Information Bulletin,
it was decided at the last General Assembly to publish henceforth
a single bilingual issue of the Information Bulletin. This issue will
contain in original language the text of the documents sent to the
Secretary General for publication ; they will be accompanied, when
needed, by a brief summary in the other official language of U.R.S.L.

Official texts relevant to the current life of U.R.S.I. will be
published in both official languages of U.R.S.I.



X1 GENERAL ASSEMBLY

Decisions adopted on proposal
of the Executive Committee

1. NEw NATioNAL COMMITTEE.

The General Assembly recognised the National Committee

constituted in Peru.

2. STATUTORY ELECTIONS.

On the proposal of the Executive Committee, the General

Assembly elected :
2.1. The Board of Officers :

President : Dr. R.

L. Smita-RosE.

Past President : Dr. L. V. BERKNER (ex officio). '

Vice-Presidents : Mr. B. DEcAUX,
Dr. I. KoGa (re-elected),

D
D

r. A. PROKHOROV,
r. G. A. WoonToN (re-elected).

Treasurer : Prof. Ch. MANNEBACK (re-elected).

Secrelary General

: Ing. E. HERBAYS (re-elected).

2.2. The Commission Chairmen :

Commission I
Commission II
Commission IIT :
Commission IV
Commission V
Commission VI
Commission VII :

: Dr. U. ADELSBERGER.
: Mr. J. Voge.

Mr. J. A. RATCLIFFE.

: Prof. R. A. HELLIWELL (re-elected)
: Prof. A. C. B. LoveLL (re-elected),
: Mr. J. LoEs.

Prof. W. G. SHEPHERD (re-elected).
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3. OursTANDING COMMITTEES. ¥ Ll 3
On the proposal of the Executive Committee : '

3.1. The following Committees were established :

Committee on Space Radio Research ;

U.R.S.1./C.I.G. Committee ;
Committee for Frequency Allocation for Scientific Purposes,

The Central Committee on Ursigrams was confirmed.

3.2. Chairmen and Secretaries of the Committees were appointed
as follows :
Committee on Space Radio Research :
Chairman : Prof. L. G. H. HuxLEY.
Secretary : Prof. W. J. G. BEyNoN.

U.R.S.I./C.I.G. Committee :
Chairman : Prof. W. J. G. BEYyNoN.
Secretary : Dr. G. M. BRown.

Committee on Frequency Allocation for Scientific Purposes :
Chairman : Mr. J. A. RATCLIFFE,
Secretary : Dr. J. W. FINDLAY.

U.R.S.I. Committee for C.C.I.LR. Work :
Chairman : Dr. J. H. DELLINGER.
The membership of this Committee is as follows .,: Y

Members : M. B. DeEcaux;
Colonel LocHARD,
Dr. F. HoRNER,
Dr. D. K. BAILEY.

4, AppoiNTMENT OF U.R.S.I. REPRESENTATIVES TO OTHER:
ORGANIZATIONS.

On the proposal of the Executive Committee, the followmg
were appointed as U.R.S.I. representatives : :

to I.C.S.U. : Dr. R. L. SmitH-RoSE ; o
to C.I.G. : Prof. W. J. G. BEYNON ; foid
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to the Inter-Union Committee on Frequency Allocations for
Radio Astronomy and Space Science :

Dr. EMBERSON,

Dr. V. ILyIN,

Dr. J. A. RATCLIFFE,

Dr. H. STERKY,

Dr. R. L. Smrtu-Roskg acting as Secretary General ;

to the .W.D.S. Steering Committee : Mr. A, H. SHAPLEY ;

to the Inter-Union Committee on the Ionosphere :

Prof. W. J. G. BEyNoN,
Mr. J. A. RATCLIFFE,
Dr. K. MAEDA,

Dr. vAN ZANDT ;

to the Inter-Union Committee on Radio Meteorology :

Dr. R. Borciano,

Dr. Ima1 (NarTo, alternate),

Dr. J. SAxTON,

Dr. R. L. SmiTH-RosE,

Mr. J. Voge (M. LHERMITTE, alternate);

to the Inter-Union Committee on Solar and Terrestrial Relation-
ships :
Commission III: Dr. D. K. BaiLey,
Commission IV : Dr. G. M. ALLcocCK,
Commission V : Prof. R. CouTrez,
U.R.S.1. Representative : Mr. A. H. SuAPLEY ;

to the S.C.A.R. : Dr. L. HAraNG;
to the F.A.G.S. : Col. E. HErBAYS and Prof. R. CouTRrEZ.

5. XIVrH GENERAL ASSEMBLY.

It was decided to hold the XIVth General Assembly in Japan
in 1963. '



6. UNIT OF SUBSCRIPTION.

It was decided to maintain the unit of subscription at its
present rate, i.e. U.S. $ 125.

7. FiscaL YEAR.

It was decided that the U.R.S.I. fiscal year should run from
January Ist to December 3lst.

8. ByLaws.

Some wording modifications were brought to the Bylaws.

9. RurLes For COMMISSIONS.

Some slight modifications were brought to the text of the
Rules for Commissions as published in Information Bullelin.
These amended Rules were adopted.

Resolutions and Recommendations
of the Commissions

Commission I. — On Radio Measurements and Standards
Resorution [

Since the beginning of 1960 several time and standard frequency
transmitters emit a uniform time and a constant frequency.
Emitted time and frequency are locked together. The frequency
emitted is kept as constant as possible by means of atomic frequency
standards. The nominal value of the frequency is chosen so that
the time derived from it follows universal time U.T.S. approxima-
tely. Before the end of each year it is recommended that the
Bureau International de I'Heure (B.I.H.), after having consulted
the observatories and compared the astronomical observations of
the observatories, should announce a nominal value for the fre-
quency to be emitted during the following year. This value will
be expressed in the time scale in which the frequency of the cesium

has the value :
f(Cs) =9 192 631 770 c/s.
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The suggested nominal value will not change during the year.
It is recommended that the B.I.H. value of the frequency should
be used by the institutions wishing to transmit uniform time and
constant frequency without departing too far from UT?R.

: Resorurion II

It is recommended by the U.R.S.I. that extensive efforts be
made throughout the world during the entire year 1961 to conti-
nuously monitor the phase of standard frequency VLF and LF
transmissions. Information on the phase stability from day to day
of VLF and LF transmission paths is urgently needed in order to
determine the usefulness of such paths for high precision time
synchronization and frequency comparison purposes. Where
highly stable atomic frequency standards are available care should
be taken to make the phase measurements in terms of these
standards as accurately as possible. Result for transmissions such
as GBR, NBA, MSF, and DCF are of particular immediate interest
because of the large areas over which signals from these sources
can be obtained. In order to reduce uncertainties due to variations
in the transmitted frequencies it is suggested that results be
reported for 24 hour periods ending at 1500 UT for areas where
sunrise or sunset effects are not serious at this time, as well as in
more complete form if possible. Measurements on LI transmissions
such as MSF, and DCF, as well as on VLLF transmissions are needed
in order to compare the day-to day phase stability of LI and VLF
transmission paths. It is requested that the results be sent to
Mr. W. D. George at the Boulder Laboratories, National Bureau
of Standards, Boulder, Colorado, (U.S. A.) for distribution to all
other laboratories contributing results and for analysis.

Resorution III

* Considering that the value for the velocity of light in vacuo
(299, 792.5 + 0.4 km/sec) adopted by the XIIth General Assembly
at Boulder 1957, has been used in the reductions of electronic
measurements of geodetic distances and has been found to give
results consistently in agreement with accurately known lengths,
and considering that it is desirable also to standardize the formulas
for calculating refractive Index which are associated with these
reductions of electronic distance measurements.
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U.R.S.I. recommends adoption of the following formulae :

(a) for light waves (the Barrell and Sears formula) :

16.288  0.136
+

(nG — 1).107 =2876.04 +

A2 A

where :

A = the light group wavelengths in microns reduced to ambient
conditions by
~nG—1 p  0.000000 055 e
14 af 760" 14 af

where :

L. = refractive index in ambient conditions

nG = refractive index in dry air with 0.03 9% CO, atN.T.P.
(00 G, 760 mm Hg) for light of the group wavelength
employed, calculated as above

! = temp in °C

p = atmospheric pressure in mm Hg

oo = coefficient of expansion of air (0.003661) °Ca—?!
e = partial water vapour pressure in mm Hg

(b) for radio micro-waves (the Essen and Froome formula) :

103.49 86.26 5748
(ny —1).100 =—= . (p — &) + = - (1+ —) e

T T
where :
T = Temp in °K
p = Atmospheric pressure in mm Hg
and :
e = partial water vapour pressure in mm Hg

Resorution IV

In accordance with resolution n° 5 adopted by U.R.S.I. during
its XIIth General Assembly, and as a result of subsequent work
done by National Commissions n° 1 of Japan, U. K. and U. S. A.
in order to activate the recommendations in that Resolution, the
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XIIIth General Assembly recommends to members of the U.R.S.1.
the following :

1. — The first electronic quantity to be considered for the
purpose of promoting agreement in accuracy of measurement shall
be cw power over various frequency bands within the frequency
range of dc to 140 kMc/s. Other quantities as follows shall be
considered over the same frequency range as soon as possible :

1) cw voltage;
2) cw attenuation ;
3) cw field strength and antenna coefficients ;

D) rectangular-wave guide VSWR;
6) impedance ;

(

(2)

(3)

(4) surface conductivity of metals;

(5)

(6)

(7) complex permittivity and permeability.

2. — Tables stating ranges of magnitude, ranges of frequency
and accuracies obtainable for cw power and for other quantities
are invited from various countries. These tables shall be published
in existing U.S.R.I. periodic publications and circulated among
member nations via any other means at the disposal of U.R.S.I.
These tables shall also contain desirable accuracies for those ranges
for which available accuracies are deemed inadequate and for
those ranges for which satisfactory measurement techniques are
not as yet available.

3. — Organizations desiring to intercompare accuracies of
standards and measurements shall request their respective U.R.S.I.
National Committees to establish contact and make necessary
arrangements up to the point of actual shipment of equipment ;
the latter and subsequent contacts should be the responsibility of
the particular laboratories involved. When justified, the U.R.S.I.
may place notices in the U.R.S.I. Bullelin and technical organs
of various member countries inviting them to participate in an
impending program of inter-comparison of two or more specific
countries,

4. — Representatives of organizations may conduct preliminary
exploratory correspondence in order to locate laboratories interested
in specific intercomparisons. For this purpose the Chairman of
U.R.8.I. Commission I may be consulted.
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5. — The paper approved by U. S. A. Commission I on May 2nd,
1960, may be used as a guide and general pattern in implementing
this program. This paper is entitled « Working Paper Concerning
U.R.S.I. Resolution n° 5. Proposed U.S. A. — Commission I
Suggestion for Electronic Quantities for International Standardiza-
tion». It is recommended that the text of this paper be published
in the proceeding of the XIIIth U.R.5.1. General Assembly after its
final approval by the U.S. A. National Committee.

6. — Results of satisfactory implementation of this resolution
shall be published in the U.R.S.I. Bullelin. These results concern-
ing measurements of a specific range of a quantity may establish
the de facto state of the art on an international basis. Similarly,
a specific accuracy designated by two or more administrations as
desirable for the measurement of a quantity may be recognised as
a bona fide international need.

ResoLurion V

It is recommended that the national laboratories continue to
intercompare their microwave standards of power measurements
and to include power measurements at other radio frequencies,
the comparisons to be coordinated by the Chairman of Gommission .

As proposed by the Ezeculive Comunillee, the above resolutions were
adopled by the General Assembly.

Commission II. — On Radio and Troposphere
Resorurion I

That in further experimental studies of trans-horizon propaga-
tion particular attention should be devoted to :

(i) the establishment, by simultaneous radio and meteorological
measurements, of the dependence of the signal characteristics
(including attenuation, fading range and speed, available band-
width and spatial distribution) on distance and frequency for
various climatological conditions ; and hence to the classifica-
tion of all clearly identifiable propagation mechanisms ;

(i) measurements and statistical analysis of the instantaneous
structure of the field.
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ResoruTtion II

That in studies of the characteristics of the atmosphere relevant

to radio wave propagation at very high frequencies problems of
particular interest are :

(i) the fine structure of inhomogeneities due both to stratification
and turbulence (especially when anisotropic);

(i) the determination of layer parameters and the turbulence
spectra (expressed as wave numbers);

(iii) the absorption in the atmosphere at centimetre and milli-
metre wavelengths and the associated noise radiation.

Resorurion IIT

That theoretical studies of propagation should take fully into
account the multiplicity of trans-horizon propagation mechanisms,
especially diffuse and specular reflection from layers and turbulent

scattering ; the significance of multiple scattering should be
rigorously examined.

Resorurion IV

Since many of the frequencies likely to be used in space research
are susceptible to tropospheric influences, the importance of the
resultant effects of these should be studied.

As proposed by the Eexculive Commiiitee the above resolulions were
adopled by the General Assembly.

Commission III. — On Ionospheric Radio

ResoruTion I

On the Sunspot Minimum Programme. — Commission III,
noting the intention of several Scientific Unions and of the Inter-
national Committee on Geophysics (C.I.G.) to organize in 1964-65
a Sunspot Minimum Programme as a companion enterprise to the
International Geophysical Year of 1957-58, calls the attention
of National Committees to this proposal and urges the fullest

participation in the project of all workers and organizations in the
field of Ionospheric Radio.
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Resovrution 1I

On the Propagation Time of Radio Signals. — To obtain the
highest accuracy in synchronizing widely spaced clocks and
standard time transmissions, as required for many scientific and
technical purposes, such as tracking and navigation, it is strongly
recommended that the experiments organized during the past
years by the Sub-Commission IlIc and described in the report to
the XIIIth General Assembly, should be encouraged and continued
by direct contact between interested national laboratories.

Both resolutions were adopled by lhe General Assemblies on
the proposal of the Excutive Commiliee.

Commission IV. — On Radio Noise of Terrestrial Origine

RecommeEnDATION [ oN WHISTLER SyNopPTIC OBSERVATIONS

1.1.G.Y. Dispersion Data. — The U.R.S.I. recommends that
whistler dispersion values from I.G.Y. whistler synoptic recordings
be determined as soon as possible, for publication in the Annals
of the I.G.Y ., together with a statement of the method used for
the determination of dispersion from the original recordings.

2. Special Pulse Transmissions from VLF Slations. — The
U.R.S.I. emphasizes the value of observations of special pulse
transmissions from VLF stations for the study of the propagation
of VLF radio waves in the whistler mode ; in particular, the study
of the positions of entry and exit of the transmissions into and out
of the ionosphere, in relation to the position of the source. The
U.R.8.1. therefore urges national organizations which operate
VLF transmitters, to transmit special pulses between 50 and
54 minutes past each hour U.T. It is noted that the period
50-60 minuted past each hour U.T. has, in many cases, been conve-
nient for the transmission of special test signals.

The advantages of synchronized transmissions are appreciated.
Therefore, where special experimental considerations do not apply,
it is recommended that the pulse repetition period be three seconds,
the first pulse of the series to commence at 50 minuted 0.0. seconds
past each hour U.T.

3. Alleralion of Synoptic Whistler Recording Times. — To enable

simultaneous observations to be made of whistlers and of VLF
transmissions in the whistler mode, the U.R.8.1. recommends that
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whistler recording schedules be changed from the present
35-37 minuted past each hour U.T. to 50-52 minuled past each hour
U.rT, the change to take place on Oclober 1, 1960.

i 4. Minimal Synoplic Programme. — To maintain adequate

measurements of the secular variation of whistler dispersions until

the forthcoming Sunspot Minimum Period, the U.R.S.I. recom-
mends that the following minimal programme of observations be
ladopted :

(a) Hourly recordings during Wednesdays U.T.

‘(b) Recordings four times per day during Thursday to Tuesdays
U.T. for successive schedules, centred near local midnight and
chosen from the following schedules.

© 0050,0350,0650. . .1850,2150 U.T.

Tt is recommended that, for effective latitude coverage, at least

‘one station from each of the following groups should operate accord-

ing to the minimal programme.

(The first-named station is nominated to fulfil this function, and
other stations are urged to participate).

Approximate
Group Geomagnetic Stations
Latitude
A 250 Toyokawa, Johannesburg
B 3b0 Walkkanai, Brisbane, Durban
G 4b0 Wellington, Stanford, Bermude, Ushaia
D 500 Poitiers, Boulder, Francfort, Greenbanlk, Mos-
cou, Pruhonice, Unalaska, Dunedin
E 5b0 Seallle, Dartmouth, Halifax, IKihlungsborn,
' Ottawa, Stockholm, Kerguelen, Marion
i Island, Port Lockroy
F 600 Moisie .
. G- 650 College, Knob Lake, Ellsworth

. The importance of continuing observations of both whistlers and
'VLF emissions (ionospheric noise) at latitudes above 65°, is
‘emphasized.

1
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The recommended date of commencement of the above pro-
gramme is January 1, 1961. !
It is further recommended that stations participating in the
minimal programme supply hourly values of dispersion data to
World Data Centres, together with a statement of the method used
for the determination of dispersion from the original recordings,

ReEcommeENDATION 11

Commission IV recommends that the report on the characteristics
of terrestrial radio noise prepared by a working group and summa-
rised in paper AGG60/IV/3, be published, after editing, as an
U.R.S.I. Special Report.

ReEcomMENDATION III
Terresirial Noise Terminology

Commission IV recommends that the following terminology on
terrestrial radio noise be adopted.

TERRESTRIAL NOISE.

Natural electromagnetic disturbances originating in the earth’s
atmosphere are classified into the following groups and sub-
groups :

A. — ATMOSPHERIC NOISE.

Terrestrial noise originating in natural electrical discharges
below the Ionosphere and reaching the receiver by means of normal
paths of propagation between the earth and the lower boundary of
the ionosphere. An individual event is called an afmospheric.

Nole. — Lightning discharges are the main source of atmospheric
noise. Atmospherics have been classified into various types accord-
ing to their waveforms. One such classification of waveforms
recorded with wideband low frequency receivers includes the
following types : '

Regular peaked lypes : result from the successive reflections
between the earth and the ionosphere, and are sometimes known
as echo-types. In whistler work they are known as tweets because
they are audible, with suitable receivers, as very short whlstlers
of descending pitch.
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Regular smooth fypes : are atmospherics in which, owing to the
propagation conditions, there is a concentration of energy in a
relatively narrow band of frequencies. Other terms, such as quasi-
sinusoidal, are used for particular types of smooth atmospherics.

Long train types : are those of long duration, and may be peaked
or smooth. They usually originate at great distances and are
propagated with low attenuation. They occur only at night, many
other types of atmospherics are recognised and then nomenclature
requires standardisation .

B. — IoONOSPHERIC NOISE.

Terrestrial noise originating within the ionosphere () and not
associated with whistlers ; it is usually with magnetic disturbances.
An individual event has sometimes been called an ionospheric.
The following types of ionospheric noise are recognised :

1. Hiss : A relatively steady noise which has many of the cha-
racteristics of thermal-type noise. Usually the power spectrum
of the noise is frequency-dependent, and it may change in shape
and intensity (in periods of several seconds or more) with time.

2. Discrele emissions : Well-defined noises which may have a
tonal quality and have durations of the order of a few tenths to
several seconds or more. A definite and repeating frequency-time
relation is often observed.

3. Dawn Chorus : A series of many discrete emissions, often over-
lapping, with time separations of less than one second. Often
abbreviated simply as chorus.

C. — WHISTLERS.

Terrestrial noise which originates in electrical discharges below
the ionosphere and which is propagated through the ionosphere
along dispersive paths. It is usually characterized by one or more
components, of the nature of gliding tones, which descend in fre-
quency through the audible range in a period ranging from a
fraction of a second to several seconds.

(1) The term Ionosphere is understood to include the outer ionosphere as
well as the regular layers.
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The following whistler types are recognized :

1. Nose : Whistlers which have simultaneous rising and falling
tones joined together in a continuous and smooth manner at the
frequency of minimum time delay, called «nose frequency ».
Normally this unique property can be defined only by spectro-
graphic analysis. At frequencies near the nose frequency the
energy behaves like an impulse ; i. e., the change of frequency with
time becomes infinite at the nose frequency. The dispersion cha-
racteristics of the descending tone of the nose whistler are similar
to those of whistlers which do not exhibit the nose.

2. Multiple : Two or more whistler components closely associated
in time. Two types are recognized :

(a) Multi-path : Each component appears to originate in the same
discharge.

(b) Multi-source : Each component appears to originate in a
separate discharge.

3. Short : A whistler which has travelled once along its dispersive
path ; often called « one-hop ».

4. Long : A whistler which has travelled twice along its dispersive
path ; often called « two-hop ».

5. Hybrid : The combination of a long and a short whistler
produced by a single discharge.

6. Echo lrain : A succession of whistlers resulting from repeated
traverses of the original disturbances through the ionosphere.
Usually the time delays of echoes of short whistlers are in the
ratios 1:3:5:7 etc... while for long whistlers the ratios are 2:4:6:8 etc...
Echoes of multi-path whistlers sometimes exhibit delays which are
combinations of integral multiples of the basic one-hop delays.

D. — INTERACTIONS.

Composite noises which have the combined characteristics of
whistlers and ionospheric noise. Interactions may be initated
by lightning discharges and can involve either the continuous or
discrete forms of lonospheric noise. They are often associated
with magnetic disturbances.
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RecoMMENDATION IV
Terrestrial Noise Terminology

Commission IV recommends that a Sub-Commission be set up
to consider further standardization of the terminology used in
describing radio noise phenomena.

Professor Helliwell and Dr. Horner have been invited to appoint
the membership of this Sub-Committee in consultation of the
Official Members of the Commission if needed.

RecoMMENDATION V

Commission IV recommends that consideration be given to the
more extended use, for propagation studies, of the records being
made of the amplitude and phase of standard frequency transmis-
sions from highly stabilised transmitters. It is considered that
such studies will be beneficial to both Commission IV, in providing
data on the propagation medium, and Commission I in improving
understanding of the causes of variation in received amplitude and
phase. There should be collaboration in this work between those
responsible for recording the transmissions and experts on VLF
Propagation.

On the proposal of the Execulive Commillee the above recommenda-
lions were adopled by ithe General Assembly, Recommendation II
was referred lo the Board of Officers and Recommendalion V to the
Coordinating Commillee.

Commission V. — On Radio Astronomy
Resorurion I

Commission V on Radio Astronomy resolves that its terms of
reference should be :

(1) The activities of the Commission shall be concerned with :

(a) Radio sources in space, particularly radio emission from
the quiet and active sun, from the solar system, from the

) Y )

galaxy and from discrete sources in the Universe.

(b) The study of meteors, the sun, moon, planets and other
objects in the solar system by the radio echo technique.
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(2) The Commission shall study and promote the development of
technical methods in relation to the above and shall endeavour
to protect the observations from interference.

(3) In connection with (1) the Commission will aim :

(i) to work jointly with other Commissions of U.R.S.I. where
there are common interests ;

(i) to work jointly with Commission 40 of I.A.U. in convening
symposia on Radio Astronomy ;

(iii) to cooperate with Commission 40 of I.A.U. on the choice
of topics for discussion in order to prevent any undesirable
overlapping.

(4) The Commission shall formulate appropriate recommendations
to U.R.S.1. on any subjects in relation to the above for conside-
ration by other U.R.S.I. Commissions and other international
bodies.

Resorution II

Sub-Commission Ve on the Basic Solar Index should continue
with the following membership :

M. WALDMEIER, Chairman,
J. BARTELS,

A. COVINGTON,

M. NicoLET,

S. F. SMERD,

J. F. DENI1sSE,

C. M. MinnNi1s,

H. Dopson-PRrincE,
R. N. BRACEWELL,
A. MAXWELL,

R. Gonze, Secretary.

Resorurion III

Sub-Commission Ve on Frequency Allocation should continue to
represent the views of Commission V on frequency allocation with
the following membership

J. W. Finpray, Chairman,
E. J. BLum,




S, -

V. VITKEVITCH,

W. N. CHRISTIANSEN,
T. HATANAKA,

R. CouTrEzZ,

A. P. M1TRA,

C. SEEGER, Secrelary.

ResoruTtion IV

The Editor of the Proceedings of Commission V should be
J. P. Hagen.

ResorLution V

The representative of Commission V on the Inter-Union Com-
mittee on Solar-Terrestrial Relationships should be R. Coutrez.

ResoruTtion VI

Commission V takes notice of a proposed space communication
project which involves the injection of large numbers of resonant
dipoles into an orbit around the earth. The Commission views
with great concern the possible dangers to astronomical research,
both radio and optical, of projects of this nature. Commission V
requests that the U.R.S.1., in consultation with the I.A.U., should
take urgent steps to ensure that such projects cannot endanger
future astronomical research.

Resorurion VII

Commission V of U.R.S.I., being aware of the need for a fast
radio astronomy abstracting service, recommends the publication
of a two-monthly index to the radio-astronomical literature, con-
taining titles of all papers dealing with radio waves from outside
the earth, together with very short abstracts indicating the type
and general content of each paper. Such a bibliography, if published
at short intervals, will usefully supplement a full abstracting service,
which because of the large amount of work involved cannot appear
within a short space of time.

Commission V is aware of the organisation set up by the Division
of Radiophysics, C.S.I.R.0., Sydney, to provide such a fast abstract-
ing service, and has seen the type of abstracts produced by this
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Organisation. The Commission recommends that this Organisation
under the auspices of U.R.S.I. and I.A.U. publish a two-monthly
list of titles with short abstracts, in a form suitable for easy consul-
tation. It recommends that the Secretary General of U.R.S.L
approach the General Secretary of I.LA.U., to arrange a joint
sponsorship of this publication, and that the publication be on a
subscription basis.

Commission V recommends further that the full abstracting
service of the Cornell bibliography be continued and brought up
to date, and that the Cornell lists of titles be discontinued.

It recommends in addition that of each radio astronomical paper
a b0-word abstract be sent by air to the C.S.I.R.O. Radiophysics
Laboratory at the time the proofs of such a paper are received,
for inclusion at the end of the bi-monthly lists; also, reprints of
all papers should be sent by air to the above mentioned organisation.

Resovurion VIII

Commission V considered with interest the proposal, made by
the Chairman of Commission 40 of [.LA.U., to prepare jointly in
U.R.S.I. and I.A.U. a Catalogue of distinctive events in solar radio
emission. Commission V recommends that the full support of
U.R.S.1. be given to this proposal.

On the proposal of the Ezecutive Commillee, Resolulions 1 o 5
were adopled by lhe General Assembly; resolulions 1 and 4 were
referred to the Board of Officers.

Il was agreed that Resolutions 6, 7 and 8 should be referred lo ihe
Board of Officers for adoplion and furlher action.

The Board agreed lo resolulions 6 and 8 and provisionally lo
Resolulion 7 which should be referred to the Chairman of Com-
mission V for a new working taking inlo account lhe present stalus
of the exisling abstracting services.

Commission VI. — On Radio Waves and Circuits

On the proposal of the Executive Committee, Commission VI is
authorized provisionally to elect three Vice-Chairmen. This
Commission shall elect no secretary.
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Commission VII. — On Radio Electronics
Resorurion I

It is resolved that Commission VII can best promote the interests
of scientific radio during the coming triennium by coordination
with the pertinent Commissions those aspects of radio electronics
which will :

(i) lead to better understanding of electromagnetic processes in
the upper atmosphere and space,

(ii) lead to improved instrumentation for the study of these
processes, and

(iii) stimulate laboratory investigations of phenomena related to
those observed (or believed) to be effective in the upper
atmosphere and outer space.

Resorurron II

This Resolulion was adopled by lhe General Assembly and referred
fo the Coordinating Commitiece. This Commitiee empowered the
Chairman of Commission VII to {ake the necessary steps in agree-
ment with the Secrelary General of U.R.S.1. and in accordance with
U.R.S.I. Rules for Scienlific Meelings.

Commission VII recommends that U.R.S.I. should give its
sponsorship to the Fourth International Congress on Microwave
Tubes to be held in 1962.
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NATIONAL COMMITTEES

Nembership of the Canadian Committee

J. S. MamsuaLL, Chairman, Department of Physics, McGill
University, Montreal, Quebec.

Prof. G. A. WoonTtoN, Vice-President U.R.S.I., Chairman, Depart-

Dr.

ment of Physics, McGill University, Montreal, Quebec.

B. G. BALLARD, Vice-President (Scientific), National Research
Council, Ottawa, Ontario.

Prof. R. E. Burcess, Department of Physics, University of

Dr.

Mr.

Dr.

Dr.

British Columbia, Vancouver, B. C.

J. H. Cuarman, Defence Research Telecommunications Labo-
ratory, Defence Research Board, Ottawa, Ontario.

A. E. Covincron, Radio and Electrical Engineering Division,
National Research Council, Ottawa, Ontario.

B. W. Currig, Physics Department, University of Saskatche-
wan, Saskatoon, Saskatchewan.

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

. G. A. HARROWER, Queen’s University, IKingston, Ontario.

. J. T. Hexperson, Division of Applied Physics, National

Research Council, Ottawa, Ontario.

. J. L. Lockge, Dominion Radio Astrophysical Observatory,

White Lake, B. C.

. P. M. Mmznman, Radio and Electrical Engineering Division,

National Research Council, Ottawa, Ontario.

. G. SiNcrAIRr, Chairman Commission V1.3, Department of

Electrical Engineering, University of Toronto, Toronto,
Ontario.

. D. W. R. McKiNLEY, Secretary, Radio and Electrical Engi-

neering Division, National Research Council, Ottawa, Ontario.
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Norway
MEMBERSHIP

President : Mr. F. Liep, Director, Norwegian Defence Research
Establishment, Ijeller.

Secretary : Dr. B. LANDMARK, Norwegian Defence Research Esta-
blishment, Ijeller. ‘

Members : Prof. L.. GRONLIE,
Mr. H. Danry,
Mr. G. ERIKSEN,
Dr. L. HaraNg,
Mr. P. MORTENSEN,
Prof. Dr. S. RoSSELAND,
Mr. N. J. SOBERG,
Dr. A. TonNING.

U. 8. A.

NBS — BOULDER LABORATORIES

The Sizith Summary Report of Boulder Laboralories, for year
ending June 30, 1960 has been issued by the National Bureau of
Standards.



COMMISSIONS

Memberships of Canadian Commissions

Six National Commissions of U.R.S.I. have been established as
follows :

Commission I : Radio Measurements and Standards.
Chairman : Dr. J. T. HENDERSON.

Members : J. H. BRADLEY,
S. M. KALRA,
K. A. MACKINNON,
C. F. PATTENSON.

Commission II : Radio and Troposphere.
Chairman : Dr. J. S. MARSHALL.

Members : S. BONNEVILLE,
R. W. DoBRIDGE,
L. H. DoHERTY,
I. H. Gerxks (1),
W. E. Gorpon (1),
D. R. Hay (2),
R. C. LANGILLE,
J. L. MARSHALL.

Commission III : Tonospheric Radio.
Chairman : Dr. J. H. CHAPMAN (3).
Members : F. T. DAVIES,

P. A. ForsYTH,
C. O. HinEs,

A. G. McNAMARA,
P. M. MILLMAN,
J. C. W. Scorr.

(1) From U. S. A. National Committee. — (2) New Chairman of the
Commission, 1960. — (3) Also responsible in lieu of a Commission IV.
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Commission V : Radio Astronomy.
Chairman : Mr. A. E. CovINGTON.

Members : G. A. HARROWER (),
T. R. HarTz,
D. A. MAcRAE,
P. M. MiLLMAN,
J. L. Locks.

Commission VI : Radio Waves and Circuits.
Chairman : Dr. George SINCLAIR.

Members : M. P. BACHYNSKI,
M. S. Heaps,
G. A. MILLER,
B. R. MYERs,
J. Y. Wong,
J. L. YeN.

Commission VII : Radio Electronics.
Chairman : Prof. R. E. BurcEss.

Members : G. W. FARNELL,
P. A. REDHEAD,
J. R. WHITEHEAD,
J. L. Yen.

Norwegian Official Members

Commission I : Mr. H. Danr, Director of Research, Chr. Michelsens

Institute, Bergen.

Commission II : Dr. B. LaxpmARK, Norwegian Defence Research

Establishment, Kjeller.

Commission III : Dr. L. Haranc, Professor, Oslo University,

Blindern.

Commission IV : Mr. N. J. S6BERG, Director of Division, Board of

Telegraphs, Oslo.
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Commission V : Mr. G. Eriksen, Radio Astronomy Group, Institute
for Theoretical Astrophysics, Blindern.

Commission VI : Prof. L. Gronrie, Norwegian Technical Univer-
sity, Trondheim.

Commission VII : Dr. A. TonninG, Norwegian Defence Research
Establishment, Bergen.
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SYMPOSIA

Symposium on Electromagnetic Theory
and Antennas
Copenhagen, 256-30 June 1962

PreELIiMINARY OUTLINE

A «Symposium on Electromagnetic Theory and Antennas»
will be held at the Technical University of Denmark, Copenhagen,
from Monday June 25th to Saturday June 30th 1962, both days
inclusive. This will be a continuation of three previous symposia,
namely the «Symposium on Microwave Optics» held at McGill
University, Montreal, Canada in 1953, the « Symposium on Electro-
magnetic Wave Theory» held at University of Michigan, Ann
Arbor, Michigan, U. S. A. in 1955, and the « Symposium on Electro-
magnetic Theory » held at Toronto University, Toronto, Canada
in 1959. The symposium will be open to any interested person
from any country.

The interest will be focused on a few subjects of paramount
importance, but to a minor extent papers on other subjects in
electromagnetic theory and antenna theory will also be accepted.
The following subjects have been suggested :

Electromagnetic fields in anisotropic media (such as plasmas and
ferrites),
Scattering in random media,
Quasi-static electromagnetic problems,
Theory of broad-banded antennas,
Dynamic antenna theory,
Pattern synthesis.
Most of the technical sessions will be opened with an invited,
introductory paper and will then be followed by a series of shorter
papers with interspaced discussions. It is expected that the

U.S. 8. R. delegation will undertake the complete arrangement
of two of the technical sessions.

The papers should be given in either English or French. It is
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not planned to operate any simultaneous interpreting system at
the conference. The papers should be presented only by the author
(or by one of the authors) in person.

Those desiring to present a paper at the conference are requested
to submit a three page summary (about 1000 words), to the Com-
mittee for the Technical Program. This also applies to the invited
speakers. It is planned to issue these summaries as preprints and
to mail them some weeks before the conference to those who have
pre-registered. .

It is planned to publish proceedings of the symposium containing
a representative group of the papers presented at the symposium.
Authors desiring to submit their paper for consideration for publi-
cation in the proceedings should give the manuscript to the chair-
man of the Editorial Board during the symposium or send it to
him before a date to be announced later.

Pending the consent of all the institutions and the persons men-
tioned below, it is planned to organize the symposium in the
following way :

SPONSORS

The International Scientific Radio Union (U.R.S.L),
The Technical University of Denmarl,

The Academy of Technical Sciences in Denmark,
The Danish National Committee of U.R.S.I.

OrGaNIZING COMMITTEE

V. Fock, Academician, Academy of Sciences, Moscow, U. S. S. R.,

N. E. HoumBrap, Det Store Nordiske Telegraf Selskab, Copen-
hagen, Denmark,

H. Lottrup Knupsen, The Technical University of Denmark,
Copenhagen, Denmark, Secrelary,

J. Oskar NieLsen, The Telephone Company of Copenhagen Inc.,
Copenhagen, Denmark,

Gunnar PeperseN, The Danish Post and Telegraph Office, Copen-
hagen, Denmark,
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J. RyBNER, The Technical University of Denmark, Copenhagen,
Denmark, President,

K. M. SieceL, University of Michigan, Ann Arbor, Michigan,
U.S. A,

ARRANGEMENTS COMMITTEE
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