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THE SPACE SCIENCE SYMPOSIUM
ORGANISED BY
THE COMMITTEE ON SPACE RESEARCH (COSPAR)
. NICE, JANUARY 11-15, 1960: .

- INTRODUCTION
Dans la note préliminaire n® 7, j'ai rédigé a 1l'intention des
membres du CNRE une analyse critique des travaux qui furent présen-
tés au Symposium de Nice de janvier 1960. Dans cette rédaction, j'ai
tenu compte des principaux travaux déja publiés afin de dégager les
résultats essentiels acquis dans le domaine des recherches scisn-
tifiques spatiales. C '

Cette annexe a la Note préliminaire n°® 7 est la copie du rap-
port officiel (préliminaire) de la réunion du COSPAR et des rap-
ports des gomités nationaux faisant partie du COSPAR.

Vous remarquerez que les'régles’du COSPAR différent des régles
‘généralement adoptées pour les Unions et Comités scientifiques de
1?ICSU. Ici on nomme deux Vice-Présidents qui doivent &tre respec-
tivement américain et russe : Deux autres membres sont désignés par
les américains et deux autres par les russes. De méme, on trouve des
présidents et membres de grouﬁes de travail du COSPAR alors que leur
pays ne fait pas partie du COSPAR. '

Ii faut également noter que la cotisation 4 COSPAR n'est pas
encore définie officiellement, '

Enfin, vous remarquerez que jlai été trés prudent en présentant
le programme belge. '

M. NICOLET.
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1. INTRODUCTION

The flrst meetlng of the- Cpmmlttee on Space. Research
under the terms of the new Charter, took place in Nice (France)
in the Centre Universitaire. Medlterranéen, on the 8th., 9th.,
13th,. and .16%h, of January 1960. - A.complete list of delegates,
advisors and observers who were present at one or more of the
sessions: is attached as Appendlx A to this report.

The flrst plenary session opened with the Presidential
address. The President welcomed all participants and’ expressed
his appreciation of the, generous hospitality COSPAR had received
from the Government of- France and the help COSPAR had experien-
ced in the preparation of the Symposium. The. President pointed
out that the hundred papers presented at the Symposium reflected
the rapid progress made in the many branches of space research.
He mentioned the photographs taken of .the reverse side of the
moon as a.particularly fine achievement. He informed the meeting
that he had expressed: admiration on behalf of COSPAR by a tele-
gram to the U.S.S.R. Academy of 801ences, when the second Soviet
space rocket had reached the moon.

'The Pres1dent stated that relations  with the United
Nations and its Specialised Agencies, UNESCO and ITU are excel-
lent; as are the relations with COSPAR's parent body ICSU and
its organisms; e.g. the CIG»

" The problem of the COSPAR Charter has been solved and
the new Charter has been formally accepted., The main puzzle
had been the weighting of the influence of the National Scien-
tific Institutions and the influence of the International
Scientific Unions. The President stated that he expected more
nations would join COSPAR in 1960.. Further, he pointed out
that, in. spite of the provisional status during 1959, definite
werk had already been done:. for example, in preparing a considered
statement from CCSPAR for the ITU Conference..on the immediate
need of frequency allocations for space research; and in the
organisation of an international rocket week. An important
piece of work had been done by: the Chairman.of Working Group 3
on- Data and Publications, who made a trip to the U.S.A. and the
U.S.S.R. and gathered information about data exchange, which
laid the foundations for efficient arrangements in the future.
Finally, Professor van-de Hulst referred to the: dzath of Mr. Bik,
the past Administrative Secretary of COSPAR, and.. of Professor
Balth van der Pol, both of Whom had rendered great services to
COSPAR. :

Plenary sessions were held on January 8th. from 9.30 -
11am., and from 4 - 6pm.; January 9th. from 9.30 - 11am., and
from 11.40am. - 12.%0pm.; January 13th. from 8.30 - 11pm.;
January 16th. from 9am. - 12.40pmn.
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(1. continued)

Executive Council met on January 9th., from 11-
f

Th :
an rom 2 - 2.,45pm.

e
11.14am. , and
Much of the remaining time between the sessions of

the full COSPAR and of the Executive Council was taken Dby
meetings of the Working Groups and attendance at the Symposium.
. The renorts of these Working Groups were discussed in the
COSPAR sessions and these reports are attached as Appendices B,
C and D,

The Vice-President, Dr. R.W. Porter, who had taken
the Chair during the final session because of the illness of
the President, formulated the following vote of thanks:

The Committee on Space Research

Expressed its appreciation of the gracious hospitality
and generous courtesies extended to the Delegates and

the Symposium partlclpants by the City of Nice and its
dlstlngulshed Mayor;

is deeply 1ndebted also to the Centre Universitaire
Mediterranéen in Nice for granting to COSPAR the use
of its Hall and becautiful Assembly Room;

Expresses its gratitude to the French Reception Com-
mitee, consisting of Professor Pierre Auger, Professor
‘Maurice Roy and Professor Charles Fehrenbach, for its
help with prepamtions for the Symposium;

Is indebted, for the successful organization of the

- Symposium and its smooth course, to the Programme Com-
mittee: Academician A.A. Blagonravov, Professor T.
Hatanaka, Dr. A. Moore, Dr. P. Muller and Mr. R.C.
Peavey, and especially to Dr. h K. Kallmann, the Scien=-
tific Secretary;

Appreciates the support of this Meeting and Symposium
which was provided with unflagging diligence and very
welcome good humour under a heavy burden by the members
of the COSPAR Secretariat;

Extends its deepest appreciation to the Observatoire de
Haute Provence, which graciously invited many delegates
and participants, and made possible a most interesting
and valuable inspection of its fine new astronomical
equipment, '
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" 2., BLECTION OF OFFICERS

The elections of officers during the January 9th.,
segsion proceeded as follows. COSPAR took notice of the fact
that the U.8.A. and U.S5.S.R. Academies of Sciences had each
made one nomination for Vice-President and the President wel-
comed Dr. R.¥. Porter and Professor A.A. Blagonravov as COSPAR's
new Vice-Presidents. ' .

Dr. Porter then submitted a slate of five nominees
for two further elected members of the Executive Council, namely:

Professor L.G.H. Huxley representing Australian Academy of Sciences.
Professor K. Kaneshige representing Science Council of Japan.
Professor H.S.W. Massey representing The Royal Socicty, U.K.

Dr. D.C. Rose representing National Research Council,
: Canada. :
Professor M. Roy representing International Union of

Theoretical and Applied
Mechanics. (IUTAM)

In the subsequent election Professor H.S.W. Massey and Prcfessor
'M._ Roy were elected. - '

Professor Blagonravov then submitted a slate of two
nominees for two further elected membe-s of the Executive
Council, namely: ' .

Professor E. Buchar representing Czechoslovakian Academy of Sciences.
Professor W. Zonn representing Polish Academy of Sciences,

The President pointed out a formal objection that the aforesaid
Academies had not yet applied for membership, whereas the officers
had to be chosen from among the COSPAR members. Professor
Blagonravov then told the meeting that he had been informed that
these Academies were intending to join COSPAR. Dr. Porter then
suggested -that the rule that officers have to be elected from
COSPAR members be temporarily suspended for this particular case.
This was unanimously decided and Profcssor W, Zonn and Professor
E. Buchar were consequently elected as members of the Executive
Council. '

The Executive Council then held a brief meeting in

_ which it nominated Professor H.C. van_de Hulgt representing the
International Astronomical Union (IAU) as President. When the
plenary COSPAR mecting reconvened, it unanimously supported this
nomination, Professor van de Hulst accepted this nomination and,
referring to the rule that every officer has a term of three
years, asked permission to cornsider his term of office to have
started on Nomember 15th., 1958. Dr. Porter said that he was not
in favour of this but the President stated that he should, never-
théless, like to have this statement recorded as a condition

for his acceptance. :

R
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3, NEMBERSHID

The question of the member8hip of national institutions
was taken up during the session on January 16th. The President
pointed out that every National Scientific Institution which
wishes to. be represented in COSPAR has to meet three requirements.
The relevant institution should :

A- ) A_dlﬁLere tO ICSUe
B, Express the wish to obtain membership in COSPAR.
C. Be actively engaged in space research.

The meceting decided that it is for COSPAR to judge whether a
country is actively engaged in space research. It was further
decided that the letter from the relevant National Institution,
expressing the wish to become represented in COSPAR, would be
circulated to the members of COSPAR . and, if within thrce months
no objections are received, then the relevant National Institu-
tion will have obtained membership. If objections are raised,
then the applicatSian will be referred for decision to the next
full COSPAR meeting.

Several delegates inquired about the possibilities of-
appeal on a decision about COSPAR membership for a National
Scientific Institution. The President pointed out that COSPAR,
as a Special Committee of ICSU, is responsible for all its :
actions to ICSU and that any member of ICSU can take steps to
have a discussion on COSPAR procedures placed on the Agenda of
the ICSU General Assembly, so that, in his opinion, it was not
necessary for COSPAR to decide upon a special form of appeal.

The President briefly reviewed the state of the
applications that had come in and proposed that solely during
the session on the 16th., January 1960, the following countries,
"whose delegates were present at the session, would be considered
to be voting members: Argentina, Australia, Belgium, Canada,
Federal German Republic, France, India, Japan, Poland, South
Africa, U.S.S.R., U.K. and U.S.A.

4, LIAISON'WITH THE UNITED NATIONS ORGANISATION, ITS
' SPECIALIZED AGENCIES AND OTHER INTERNATIONAL BODIES.

United Nations

Immediately after its first meeting in November 1958,
COSPAR had offered its services to the United Nations. Professor
van de Hulst reported that when the, United Nations Ad Hoc
‘Committee on the Peaceful Uses of Outer Space first met in June
1959, he had received and accepted invitations for consultation
both from the Secretary-General of the United Nations and from
the Department of Natural Sciences of UNESCO.
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(4. continued) -

The President remarked that the relations are very good and
COSPAR can be grateful that the special tasks which can be
carried out by the aon-governmental organizations federated in
ICSU have been clearly put forth.in the report of the Ad Hoc
Committee. cL - ' - ' .

' The. U.N. Géneral Assenmbly, in Decenmber 1959, estab-
lished a permanent Committee on the Peaceful Uses of Outer
Space and decided to convene, in 1960 or 1961 under the aus-
‘pices of the {nited Nations, an international conference for
the exchange of experience in the peaceful uses of outer space.

"The President moved a resolution repeating COSPAR's
offer of its services. (See Resolution 1.) This was unanimous-
ly accepted. : 4

The President.pointéd out that ICSU, as a nbn—govern-
mental bady, has a formal agrecement with UNESCO.

He recalled with pleasure the consultations he had
had on several occasions with Professor V. Kovda, the Director
of UNESCO's Department of Natural Sciences, and welcomed Dr. Ho
Roderick, the Deputy-Director of that Department, as the UNESCO
Observer, : - . g ,

Dr. Rodurick thanked the President for the invitation
and made the following statement.’ '

"The purpose of my remarks is to inform COSPAR of
the UNESCO- point of view in. the hope that this infor-
mation can possibly be of some use to the members of

- COSPAR. - . . ]

' Phe General Conference of UNESCO (which i& UNESCO's’
governing body)- has passed’a resolution that, in the . '
field .of space research, UNESCO  should -

stimulate research in this field

and ' . .

o promote international or regional meagures for
the development of research in this field.

In the light of this resolution, we wish strongly to
support COSPAR in.every possible way, as a competent,
non-governmental, professional organization, to carry
‘out internationzal development in this field. What is
UNESCO's role beyond thiz? As an intergovernmentas
. organization, we wish to- carry out only thoserecquests
in space research development (i):that can not be done
by COSPAR and which are needed. to stimulate re¢search or -
(ii) require intergovernmental agreement. :

:9..'/6



(4; continued)
(Dr. Roderick's statement continued)

As possible examples,n%i) we propose to prepare a
cmall multilingual dictionary of space terms, and T®(ii)
we will consider doing what we can:

a) to aid the sale from nation to naticn of commercial
snall rockets for research;

b) to aid the organization of regional research groups
(like CERN) if the interest arises among nations;

c) to aid the U.N, organize its space conference.

These are the rudiments of a possible plan. What
plan UNESCO will actually follow derends on the needs of
space research and also on the bringing to UNESCO's
attention by the space scientists of these needs.”

.The President thanked Dr. Roderick for his words and
added that UNESCO had already helped COSPAR in several other
respects. The French UNESCO office had made the arrangements for
duty-free importation of the instruments on exhibition at the
Symposium. Moreover, the report of COSPAR's Working Group 3
mentioned that the UNESCO coupon scheme might form a solution to
the problem encountered by some nations in paying for thc data
and publications they need for their research.

I.7.U. (International Telecommunications Union)

' The President welcomed Dr. J.H. Gayer, the Obscrver on
behalf of the IZU, and Dr. J. van der Mark, representing the
C.C.I.R. (International Radio Consultative Committcc). Official
contact with ITU had been taken up just prior to the Ordinary
Administrative Conference of the ITU in Geneva and COSFAR had becn
admitted as an Observer to this Conference. The President stated
that he was pleased that the COSPAR statement and the further
explanations by the COSPAR observers had received full attention
at the Conference and that a nruber of frequency bands had been
allocated to space research. The detailed results of the
Conference had already been reported to Working Group 1.

Dr. Gayer, on behalf of the ITU, expressed his appre-
ciation for having been invited to participate in the First
International Space Science Symposium and the meetings of COSPAR.
He said that ITU welcomes every opportunity to cooperate in areas
of mutual interest. The Union greatly appreciated the cooperation
extended by COSPAR through its President, Professor van de Hulst,
at the Administrative Radio Conference held in Geneva from
August 17th., to December 31st., 1959. Dr. Gayer remarked that
gsince a detailed discussion on the Radio Allocations for space
research, allotted by the Radio Conference, would be held in a

oud/7
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{(t, contineed)
(Dr. Gayer's statement continued)

nmeeting of Working Zroup 1, he would only call attention to the
fact that future studies would be undertaken by the ITU in the
field of Radio Emissions from Artificial Satellites and other
Space Vehicles, and that it was planned that an Extraordinary
Administrative Radio Conference would be convened to deal with-
the problem of frequency bands for space radiocommunicaticn .
purposes, S

Dr. Gayer said that COSPAR's contributions to these
studies would, as in the past, help to ensure fruitful results.

Dr, van der Mark, speaking on behalf of CCIR, explained -
that CCIR acts as a consalbatLVe committee -to the ITU 1n radio A
matters and that among its new tasks is the study of the problems
of the methods for cessation of radio signals from satellites
which are no longer needed. The President said that -COSPAR would
certainly wish to cooperate in such studies 51nce ‘this was a
prohlem that had already been discussed in Torklng Group 1. He
asked whethsr CCIR would be able to refer certain questions for
study to COSPAR in the same manner as its 'otdndlng practice was
to réfer certain questions for study to URSI. Dr. van der Mark
replied that he believed that it would certainly be possible to
refer certain questions to URSI and COSPAR.

C.I1.G. (Comité International de Gophysigue)

The Secretary-General, Laclavére, spoke briefly during
the last session on behalf of CIG. He expressed the wish for
close cocperation between COSPAR and CIG. He reportcd that the
projected World Magnetic Survey was to be carrled out in the
years 1962 ~ 1963 as a contlnuutlon of the IGY progruamme. He
briefly explaincd that the most favourable period to implcment
the project was one of qulut Sun.,: Satellites will be used Lo
measure the magnetic field components above the Earth, and
observations of the conditions prevailing in the very hl gh atmos-
phere werc contpmpldted in order to establish corre lJthﬂS
between solar activity and the magnetic conditions around the
Earth. He expressed the wish that COSPAR should show an interest
in this projcct.

2s REPORTS ON NATIONAL ACTIVIVIES

o

The reports on national activities presented by the
delegates of Argentina, Australia, Belgium, Canada, Francc,
German Federal chabllc, Japan, Netherlands, South Africa,
UnS-S.R.y U.K.,, U.8.4, during the several sessions, cover many
pages.. ‘For practical reasons it has becn decided to reproduce
them in a separate document, which will be distributed together
with this report.



B
6, ACTION ON WORKING GROUPS

_ The Executive Council in its_séssion on January 9th.,
reviewed the situation in the Working Groups and took the
following action, which was conflrmed Wlthout change by the full

COSPAR..

Working Group 1 - on Tracking and Teleméréring :

‘ The President recalled that Professor V.A. Ambartsumian
“had, as was decided by the COSPAR meeting of March 195%, been
1nV1ted to become Chairman of this Working Group, but that no
answer had yet been received., Professor Lovell had been found
w1111ng to act as interim chairman and to preside over the
sessions of this Working Group during the Nice Meeting.

Professor Blagonravov stated that it was his under-
standing that Professor Ambartsumian is willing to serve as
Chairman btut that he was unable to come to Nice owing to other
engagements, It was decided that the President should reconfirm

‘ . the invitation to Professor Ambartsumian and that Professor

TLovell would act ss interim chairman until the invitation be
-accepted.

H_E“- The acceptanceby Professor Ambartsumian

has since been received.

The follrwing members of Working Group 1 were appointed by the
Executii: Touncil '
Profes:t: V.A., Ambartsumian U.3.S.R. Chairman
Professor Wa Dlomrnber . - . W. Germany

Dr. L. uOldb v U.S.A.

Professor L. G h. Huxley.
Dr. Rs Jastrow
-Professor B.,A, Kanzansky
Professor A.C.B. Lovell
. Professor A. Masevitch
Professor A.P, Mitra

. Dr. P. Muller

Professor G. Ogorodnikov
Professor N.V. Pushkov
Mr. M,0. Robins

MI‘- F Smlth

Professor 0,G, Villard

o
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Working Group 2 - Oon 801ent1f1c Experlments

Professor J. Bartels, Chalrman of this Working Grocup,
reported that, judging from experience gained during the meeting of
the Working Group which had taken place the day before, it would
not yet be wise to separate the biological and non~bloloplcal
part of this Worklng Group.

'}...,/9
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(¢, continued;
The following members of Working Group # were appoin-
ted by the Executiva Council :.

Professor J. Bartels W. Germany Chairman
Dr. H.E. Newell - . U.S.A. Reporter
Dr. P. Alexander U.K.

Professor W.J.G. Beynon U.K.

Dr. J. Blamont _ France

Dr. R.L.F. Boyd ‘ i UK.

Dr. J. Chapmnn Canada

Professor W.C. Fenn . U.S.A.

Professor M. Florkin Belgium

Dr. H. Friedman : U.S.4A.

Prciessor F. Hoyle U.K.

professer J, Kaplan U.3.A.

Professar V.V. Krasovsky U.S.3.R.

Profec. cr L.W, Karncsovs U.5.5.1,

Dr. kK. ..aeda - Japan

Professor M. Hicolo! Belgium

Profesz s 2.M. eoi I SK iV U.S.S.R.

Dr. D.J. wWos @ : Canada = ' .
Py fegscy G. SchviTxovsky U.S.S.R.

Proyfessny ?.N Vernov U.8.5.R.

Dr. 4. Aexler U.S.A.

A Sov. .2t sciéntist 1. the field of biological sciences i35 stii.
tc be noxinsted. ‘

Working Oroup 3 — on Data and Publications :

ident announced that Professor A.P. Mitra had
accepted the Chairmanship of this Wor ing Group and has started
his work by oral consultations  with scientists in the U.5.A.
and the U.S.8.R. He added that a detailed report on Professor
Mitra's findings was now before the Working Group.

'"he Pres

The following members of the Working Group were

appointed by the Executive Council :

Professor A.P. Mitra India Chairman
Professor E. Miescher Switzerland

DI‘. To Ndud.I‘OV& UIS..SURC

Dr. H. Odishaw U.S.A.

Dr. B.G. Presscy ‘ U.K.

Dr. J. Rosch France ’

FEILN
es 80/ .7
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7. FINANCES

The Executive Council, in its meeting on January 9th.,
appointed the following members of the Finance Committee:

professor L.G.H. Huxley - Delegate for Australia
br. D.C. Rose - Delegate for Canada

Tt was decided to make these appointments for the term of one
year and ts ~eview the composition of the Finance Committee
when more M- ional Scientific Institutions would have joined
fOSPAR.  accr wiing to the rules for Special Committees of ICSU
the Treasurev of ICSU is a member of the Finance Committee
‘ex oificio'. COSPAR approved the composition of the Finance
Committec in its session of January 16th,

A report including a draft budget for 1960 for COSPAR
was drawn up by the Finance Committee and Mr. MacLennan, the
TCSU Accountant substituting for the Treasurcr of ICSU. During
th.. rall COSPAR session of January 16th., Dr. Rose presented
this report (Appendix E) and said that the Finance Committee
ronommended that the budget be adopted.

A discussion followed in which the following points
were brought forward.

professor Blagonravov said that an account of the
income and expenditure for 1959 was necessary for a proper
judgement of the budget and asked that such an account be made
available as soon as possible. He expressed the desire of his
Academy that the expenditure of COSPAR be reduced by dropping
the policy, followed in 1959, that travel expenses and subsis-
tence allowances of all delegates to a meeting of COSPAR or its
governing body were paid from COSPAR funds. He added that the
Academy of Sciences of the USSR already contributes to a
hundred Intcrnational Organizations and that the suggested
amount of $15,000. would far exceed the present maximum contri-
bution paid to any of- the InternationalOrganizations. The
Acadenmy's funds could be more easily used directly for necessary
travel. Professor Blagonravov stated that, for instance, the
U.S.S.R. Academy is willing to send a Soviet scientist to assist
the COSPAR Secrztariat with translating the abstracts of the
Symposium ‘1nto Russian.

Dr. Porter expressed the opinion that some National
Academies and most International Unions would find it very hard
tc secure sufficient travel funds, and would thus be forced to
abstain from attending some »~r all COSPAR meetings. He said
that the Academy of Sciences of the U.S.A. is opposed to this
basic change in policy, but agrees to look again at the budget
and at a possible reduction of the total amount of expenditure.

oe s /M



(7. continued)

Professor van de Hulst welcomed the offer of the

U.S.S.R. Academy to send a Russian scientist to help the

Secretariat with the preparations for the publication of the
Symposjum procecdings. With regard to the subject of travel
expenses, he feared that Unions and faraway countries might
have trouble in finding funds for their delegates. If COSPAR
:~should decide that the estimated contributions are too high,
the only corrcet way to reduce expenditure might be to reduce
the number of meetings. He cstimated that tho Sovie t proposal -
with respeet to the normsal meetings of COSPAR and its ‘orking
Groups would result in a 20 per cent reduction of the total
expenditure but that he was not in- favour of this proposal. He
added that delegates, as sent by COSPAR c.g. to the I1.T.U.
Conference, should'certalnly be reimbursed by COSPAR since a
situation might arise in which their instructions from COSPAR
differed from thc point of view tuk :n by their national
delegation.

Professor Bartels as Chairman of Working Group 2
said that he also saw the possibility of a subotantldl saving
by conducting most of the work in the working groups by
correspondence.,

Mr. Laclavére, whenasked for his opinion said that in
the Unions and the ICSU the policy is not to reimburse the
expenses of National Delegates. He recognised the importance
of having full national T‘epresenta‘clon at the meetings and that
some countries may well be prevented from being represented from
lack of funds. He said that if COSPAR adopted such a policy i
might set a precedent for other Comnittees. Laclavére suggesued
that such an important matter should be referred to ICSU.

The discussion resulted in a gerneral fesling that
the time for preparation had been insufficient and that it was
-not possible to make an immediate decision but that the pro=-
posed budget should be reduced by about 20 per cent, although
opinions varied on the manner in which this reductlon should be
made. The de0151ons finally unanimously taken are -

Te The Report of the Finance Committee 1s accepted
for information.

2 In accordance with point II 4 of the Charter the
matter of the budget for 1960 is referred to the Executive
Council.

3. The ICSU Accountant is requested to preparc a state-
ment of COSPAR income and expenditure over 1959.*

* Following decision 3, the statement is attached as
Appendix F to this report.
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8. COSPAR RESOLUTIONS

Fach of the Working Groups presented in its report
to the full COSPAR meecting a number of rccommendations or
rosolutions for consideration by the full CCSPAR. A Drafting
Committse consisting of the Chalrmen of the Working Groups and

Professor Beynon who acted as Chairman of the Drafting Committes,

was appointed during the scssion on January 13th., to put thesc
in a form of 4raft resolutions to be discussed 2nd voted upon
by ths full CI3PAR. The Chairman of the Drafting Committec
presentod the result of this comnittec's work in the {innl
ssoion on Junusry 16th. A number of further ancndments were
~de. Also a nunber of resolutions not originating from onc

£ th. Working Groups were introduced in this session,

[SIERIRG]

The finally adopted texts of all these resolutions
are given below. In crder to avold confusion the original
+:wts have beor critted from the reports of the Working Groups
S

in appundiccs B, C and D.

.

UTION 1 WAS PROPOSED RY THE PRESIDENT
'IE FIRST PLENARY SESSION

Oftfer of Servicas to U.H.

PO

) establishod by
ns,

£

The Committeu on Space Research (COSFAR
+he International Council of Scisntific Unio

Nobting with greoat satisfaction the resolutions passcd

by the Gencrzl Assembly of the United Nations Orgenization to
form a conmittae on the peaceful uses of outer space and to
convens an international scientific conference for the exchange
of vxpericnce in the peaceful uses of outer -space,

Offers in any matters within the competence of COSPAR
such services of COSPAR as the said Committce or the Secrotary-
Genaral of the United Nations Organization may desire, and

Instructs its President to make available to the
Secretary-General of the United Natlons Organization any
information on the COSPAR scientific activitieswhich nay. sesh
useful towards an efficient cooperation.

e /13
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RESOLUTIONS 2 - 10 WERE PROPOSED BY
THE COSPAR WORKING GROUP ON "TRACKING AND TELEMETERING"

Relationships with I.T.U.

COSPAR notes with satisfaction and appreciation the
provision on a world wide basis of radio frequency
allocations for space research in the Table of Frequency

~Allocations adopted by the Administrative Radio Conference

of the International Telecommunications Union held in
Geneva from the 17th., August through 21st., Decenber,
19597 It also recognises the importance and value to
space research of 1.7.U. Resclution Number 7 relating to
radio emissions from artificial satellites and other space
vehiclesy and I.T.U. Recommcndation Number 35 relating to
the convening of an extraordinary Adninistrative Radio
Conference to allocate frequency bands for space radio=-
communication purposes.

It is recommended that the collaboration of COSPAR
and the I.T.U. should continue and be used to the fullest
extent to promote international coordination of the use
of the radio frequency spectrum for space purposes. It
believes that COSPAR can contribute to the studies that
will now be undertaken by the permanent organs of I.T.U.,
the C.C.I.R. and the I.F.R.B. It is recommended that
every assistance should be rendered in full collaboration
with the I.T.U. in these studies by active participation
in C.C.I.R./I.T7.U. plenary assemblies and relevant study
group meetings and also I.T7.U. conferences and related pre-
paratory work.

2
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Although the I.T.U. is the Specialised Apenc: in the fielc
of internstional telecommunication and should provide adeguate
frequencyiallocations for all categories of services, never-
theless, it is realised that the demsnds for the use of the radic
frequency) spectrunm actually exceed the present limitations of .the
available spectrum. COSPLR, therefore, recommends to its menbers
that the demands on the use of the spectrum for space rescarch
be voluatarily coordinated and be consistent with the minimum re-
quired to provide the necessary space radio ssarvice,

Information to I.T.U.

Recognizing that the 1.T.U. has under study techaical
questions relating to radiocomnunications with and betwecn space
vehicles, the identification and control of the emigsions 4t
appropriate times, COSPAR recomaends that the national sciontific
institutions represented in COSPAR should kKeep the *ransmissions
from satellites and space vehicles and of the plans for thelr
control from earth, so that COSFAR can provide up-to-date in-
formation on these subjects to the I.7.U.

sl

Visual Obscrvations Group

COSPAR considers that the work of visual observation groups
is of high value, especially in the Southern Hemisphere, und.
should not be allowed to lapse for lack of finmancial support.

Releace of Telemetering Codes and Calibratiocns

Although recognizing that it must continue o be the pre-
rogative of the institution sponsoring a space experiment tc de-
termine how and where the data should be reduced and analyzed,
COSPAR recomnends that consideration be given by sponsor insti-
tutions to the potential desirability of international cooperation
in data reduction and analysis, and recommends timely communication
to other appropriate institutions of telemetry codes and cali-
brations for experiments in connection with which such cooperation
may bc deemszddesirable by the sponsor.

Survey of Orbiting Components

COSPAR recommends that attention be drawn to thc nced for a
continuing survey of the various orbiting components of satellites.
COSPAR will arrange for further study and investigation of this
subject and draws attention to the possible significance which this
study might have in relation to the interests of Commission 22 of

the I.A.U.

0oo/15
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Designation of Spsce Vehic
COSPAR having been advised of the present system of
numbering artificial carth satellites,

(i) expresses its apwreciation of the initiative of
the Teov.? ObZ . zeawAny in devising a numbering system

PR

based on astronomical precedents;

(ii) suggests that the system be continued and makes
the following comments :

(a) all space, lunzr and planetary probes should
te inrncluded in the systen;

(b) artificial satellites and space vehicles would notb
norma. Ly be given a number unless they have a lifetime

of at _least 30 minutes; however, it is suggested

that the allocating agency should use its own judge-

ment as to whether or not a designation 1is required

for the purposes of international scientific

cooperation;

(¢) where more than 1 component exists the order
of classification should be by rnumerical suffix
according to brightness as in the orginal classification;

(d) in the event of more than 24 launchings in the
course of 1 year the astronomical practice of pre-
fixing the 25th., - 48th. objects by the letter -~
should be adopted, €.Zex nlytf 1900 X

(iii) recommends the more extensive use of the nomen-
clature in scisntific literature.

“Accuracy of Observational Data

It is noted that the value of satellite observations
will be enhanced if more information regarding the estimated
accuracy and reliability of the data are provided. In
particular, observers are pequested to state whether or not
corrections have been made for optical refraction or ionospheric
effects and if corrections for tropospheric effects have not
been made observers should supply values of local pressure,
temperature and humidity so that such corrections can be made.
Information on the type of equirment used and the accuracy of
the timing system are also required. :

Revision of ‘List of Tracking Stations

_ COSPAR recommends that the list of satellite tracking
stations drawn up during the I.G.Y. should be revised and
made available to all interested workers,

{
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RESOLUTIONS 11 - 13 ARE TAKEN FRCM THE -REPORT OF
THE COSPAR WORKING GROUP ON "SCIENTIFIC EXPZRIMENTS".

Special Rocket Intervals

COSPAR recommends that all nations that can do so perforn
meteorologcial rocket soundings during the quarterly meteoro-
logical World intervals of 1961, with especial emphasis on the
January and October periods. Particular effort should be
devoted to having launchings on the Regular Jorld Days and
on the special world intervals occurring within these
meteorological intervals. In addition to orimarily metcoro-
logical measurements, it is recommended that related
geophysical and solar measurements also be made. Any of the
following measurements would provide an important contribution

(2) Temperature, pressure, density above 30 km.

(b) Winds above 30 km.

(¢) Atmospheric neutral and ion composition above %0 ku.
(d) 3lectron densities in the D-, E- and F- regions.

(e) ©Solar ultraviolet and X-ray intensities as a
function of altitude above 30 km.

(f) ‘Any related effects such as variations in cosmic
rays and magnetic fields.

. COSPAR further invites the attention of its members to
the potential value of cooperative rocket sounding programs
specifically directed toward geophysical, solar, and cosmic
ray research, and urges the formation of such special
cooperative prograns.

Accuracy of Orbital Data

COSPAR notes that the achievement of scientific objectives
is often made difficult by the lack of sufficiently accurate
orbital data, stresses the urgent need to improve the quality
of such data, and recommends that Working Group 1 consider
this problem jointly with representatives from ijorking Group
2 to formulate recommendations as to the best means of
obtaining the required accuracies..

L
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Ceeni oaeinating and Sterilising ©

Ap=ace Craft.

COSPER calls attention to the problem of contaminanion

sl infoction sf the planets as discussced in the January 194G
ot of the Jorking Group II on Scientific Txperizents, and

sends that experiments be undertaken to provide the

Gata for quantitative specifications for use in decon-

ting and sterilising spacccraft. Included should be

story experiments to determine the rate of growth of

visms under conditions believed to exist on Mars and

Tosts should also be made of the sterilizing effact

ce conditions and re-entry into the atmosphere. COSPAR

the offer of J. Kaplan to pr.p-r. &= swier T and birliegrophy

~wninformation on Mars and Venus to inform the biciormizts

kinds of environments that may be encounteresd and should

.stigated. ‘hen sufficient data have become availatle

will propose definite specifications for use in

sing space craft. In the meantime COSPaAR refers

hing naticns to the existing CITHX document on this

'
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RESOLUMION § 14 - 20 ARS TakKEN FROM THE REPORT OF
COSPAR YORKING GRCUP ON "DATA AND PURBLICATIONS."
lite Information

1
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Respecting the exchange of satellite information. COSPAR
makes the following recommendations : '

(2) Pre-Launch Information. Where, in the judgement

of a launching nation, a future satellite will involve
significant changes in customary frequencies, power
output, orbital inclination, or observational oppor-
tunities, it should announce such changes as far in
advance as practicable through SPACEWARN (sce below).
is a matter of courtesy, the recipients of such advance
information should lcave its public announcement to the
launching nation. .

(b) Launching Information. Vithin hours after a success-
~ful launching, the scientific coamunity should be
informed of this fact through SPACEWARN and by announce-=
ment in the press, together with pertinent details.

(¢) Orbital Blements. As an aid ©o tracking, orbital
clements should be distributed periodically by the
launching nation via SPACEWARN. The elements to be
supplied should include the f llowing .or their equivalent,

with minirum g-x%2rp) ~ =070 0T Y L indicated:

(1) the inclination of the plane and the longitude
of the node %o an accuracy of 1/10th. degree;

(ii) the period of the orbit to an accuracy of
1/10th. second;

A
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(14 (c) cont.)

(iii) the eccentricity of tho orbit accurate to
4 decinal places;

(iv) the argument of the perigee to an accuracy
consistent with that of the other elements, depending
on cccentricity;

(v) ths epoch to an accuracy of 1 second.

The elements should be provided on a current basis as
frequently as is required to permit observations based
upon the accuracies indicated.

(d) Preccise Orbits. Precise orbits which are available
some time after the observations have . been collected and
analysed should be deposited in the World Data Centres.

15.  2psce Probes (or Cosmic Rockets).

Recognising that for deep space probes only specialised
tracking stations can achieve useful results, and that
acquisition data must be available within a very few hours
of launching, COSPAR recommends that private arrangements
be made betwcen the launching authorities and the specialised
tracking stations for the rapid transmission of acquisition
data.

16, Ccmmunication

(a) SPACEWARN network

COSPAR considers that there should be available an
intefnational channel for rapid communication of information
needed for tracking and other observational purposes, in
addition to the channels necessary to,and established by,
national programs. The international channel should handle
primarily information of general interest and applicability.
COSPAR, therefore, recommends that the World Days ("AGIVARN")
network utilised for this purpose during the IGY continue to
serve under the name of the SPACEWARN network. It is further
recommendcd that the International World Days Service (IWDS)
be requested to continue to coordinate these satellite rapid
communications and the nations responsible for the Satellite
Regional Warning Centres continue to suoport this phase of
their work. An outline of the SPACEWARN network is given in
the Report of Working Group III (para. 3.1)
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(b) Launching announcenernts.

It is recommended that plain language launching announce-
nentq be sent without delay by the SRVWC of origin to the’ other
SRWCs and that distribution within each region proceed immediately
in accord with regional plans.

(¢c) Current Orbital Elements. It is recommended that current
orbital elements, as made available by computing centres, be
distributed by the SRWC of origin to the other SRWCs, at a
regular time of day, and that distribution within each region
be carried out at a regular time of day, in accord with regional
plans. This message should be appended to a regular daily solar
geophysical data message whenever convenient.

(d) Station P.odictions. It is considered that current
orbital ¢lements with rates of change, such as given in SATOR
code, are the most ccnvenient present method for efficiently
distributing orbital information for large numbers of tracking
and obsgerving stations. At the same time it is recognised
that station predictions are valuable if they can be supplied
and distributed more promptly than orbital elements. In
general, any station predictions provided should go directly
from computlng centres to the respective station, utilising
the SPACEWARN network only under special arrangement.

(¢) Reports of Tracking Observations. In general, tracking
observations are sent directly from the tracking station to
the computing centre of the launching agency, either by tele-
gram or by air-letter, as appropriate. Tracking observations
may be sent under special circumstances via SRWCs for for-
warding by telegram, if unique or urgent, or by air-letter,
as deemed appropriate.

(f) Special Messages. Launching agencies may provide -
special 1nformation or requests of gencral interest for
distribution over the SPACEWARN network by telegram or air-
letter, as appropriate.

(g) Communication Costs. It is understood that any communication
costs for interchange among SRWCs are borne by the SRWC of

origin of the message. Arrangements regarding the costs of
distribution within each region are to be made between the

SRWC and the recipient.

(h) Addresses for Satellite Messages. It is recommended that
national members of COSPAR ascertaln and communicate to the
rsspectlve SRWC as to the addresses of centers or stations
requiring messages of categories (b), (¢) and (d). Such membt::
should also determine what, if any, changes or improvements

are necessary to assure effective communications and coveras.
within their areas, and should make appropriate recommendntios
to the Chairman of Working Group III, who will then engage i°
approprlatc discussions with the I W D.S,.

cs e /20
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(b) Launching cnnouncements. .

. It is recommended that plain language launching announce-
ments be sent without delay by the SRWC of origin to the  other
SRWCs and that distribution within each region proceed immediately
in accord with regional plans.

(¢) Current Orbital Elements. It is recommended that current
orvital elements, as made available by computing centres, be
distributed by the SRWC of origin to the other SRWCs, at a
regular time of day, and that distribution within each region
be carried out at a regular time of day, in accord with regional
plans. This message should be appended to a regular daily solar
geophysical data message whenever convenient.

(d) Station P.cdictions. It is considered that current
orbital elements with rates of change, such as given in SATOR
code, are the most ccnvenient present method for efficiently
distributing orbital information for large numbers of tracking
and observing stations. At the same time it is recognised
that station predictions are valuable if they can be supplied
and distributed more promptly than orbital elements. In
general, any station predictions provided should go directly
from computing centres to the respective station, utilising
the SPACEWARN network only under special arrangement.

(¢) Reports of Tracking Observations. In general, tracking
observations are sent directly from the tracking station to
the computing centre of the launching agency, either by tele-
gram or by air-letter, as appropriate. Tracking observations
may be sent under special circumstances via SRWCs for for-
warding by telegram, if unigue or urgent, or by air-letter,
as deemed appropriate.

(f) ©Special Messages. Launching agencies may provide

special Information or requests of gencral interest for
distribution over the SPACEWARN network by telegram or air-
letter, as appropriate. S

(g) Communication Costs. It is understood that any communication
costs for interchange among SRWCs are borne by the SRWC of

origin of the message. Arrangements regarding the costs of
distribution within each region are to be made between the

SRWC and the recipient.

(h) Addresses for Satellite Messages. It is recommended that
national members of COSPAR ascertain and communicate to the
respective SRWC as to the addresses of centers or stations
requiring messages of categories (b), (¢) and (d). Such members
should also determine what, if any, changes or improvements

are necegssary to assure effective communications and coverage
within their areas, and should make appropriate recommendatior -
to the Chairman of Working Group III, who will then engagc ir
appropriate discussicns with the I,W.D.S.
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(i) Codes. It is considered that the codes given in IGY
Annals, Vol. VII, Part I, Scction VI "Rapid Communications

for IGY Earth Satellite Programs" are adcquate for the present.
It iz recommended that the national membi rs make suggestions
for modification of existing codes or proposals for ncw codes
to th¢ Chairman of Working Groupn III, following in gecneral

the procedure cstablished in [,

(3j) Effectiveness of Communcuticns. The IWDS is requested

to provide a rceport on the working of the SPACEWARN network

at the earliest opportunity, for consideration by working Group
IIT so that it may consicder steps to provide improvements.

Scientific Information

With roespect to exchuznge of scicntific informution COSr. .k

makes the follio.ing reccemuendations

(a) Descriptive Experimental Information. This should
be sent to COSPAR for distribution to all members of
COSPAR within a fow weeks after launching and should
include:

(i) Nature of the experiments aud objectives.

(ii) Other information ne:ded by investigators
working in the same cor related ficslds, in cas:s
where their cooperation is desired.

(v) Raw Data (Originszl Data, as tapes). Such data should
be storad for as long as practicable.

(¢) Reduced (calibrated) Data. VWhersver possible, the
practice of depositing reduced, calibrated data in the
World Data Ccnters should be cncouraged.

(d) Analyscd Data. Supporting data should be included in
the body or appendix of a published rescarch peper, or in
interim reports, or, if this is not practicable, should bec
sent to the World Data Ccnters in tabulated form.

(e) Availability c¢f Data. Rcference to the availability
of all forms of these data {7 v,z,3.) should be
included in ths published rescarch paper.

coee/21
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19,

CCSPAR Publications.

It is r.commended that COSPAR unidcrtakes the following
publications :

(a) Monthly Bulletin. A monthly bulletin reporting
COSPAR activities, thc launching of scientific rockets
and satellites, and noting special articles or papcrs
as well as othir news items, should be published monthly.
It is proposed that the format be very simple and
inpxpwnsivb, limited to two or three pages per month.

An carly issue should include a list of satellites

and spacc probes launched to date, together with per-
tinent summary data. It is recommended that necessary
part-time editorial assistance be obtained in The Haguc.
It is anticipated that editorial, printing, and mailing
costs should not exceed $2,000 per annum.

(b) Rock.t Week Reports. COSPAR should issue, w..er
cover, an annual compllation of flight summaries
representing the rocket launchings conducted "during
Internaticnal Rocket W.ocks.

(c) Consollda ed lists of sources. It is proposcd that
the Chairmen of the “orking Group III solicit from the
national mcmbers lists of journals in which reports con-
co 'rned with space roescarch are normally publiched. It
is recommended that COSPAR undertak: to publish a con-
solidated list for distribution to COSPAR members,

World Data Centers

COSPAR rdcdommends that ecach Jorld ITata Center prepard

and circulate a complete catalogue including published and
unpublished papers and data hcld in the Center and relatcod
institutions. Such cataloguszs should be distributed to
COSPAR mcmbers and other World Data Conters every six months,
covering material roceived in the previous six months. The
semi-annual catalogues should be cumulated every two years.

Blnlloq aphies

COSPAP recoummends that cach national scientific

institution adhering to COSPAR preparc a bibliography of ito
nublished reports Jnd papers in the space sciences, such
vibliograrhy to be appended to its annual report fo CCOPAR
ind deposited with all the World Data Centres.

6 0 ,22
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RESOLUTIONS 21 ~ 24 WERE PROPOSED DURING THE SESSION
' ON JANUARY 16th.

27, COSPAR calls attention to the need for interdisciplinary
studies of the relationship between various scientific obser-
vations of the Earth and Cosmos, with emphasis on correlation
of all aspects of a particular event or phenomenon. Working
Group II is requested to take appropriate steps, in consultation
with other interestdICSU organisms, to ensure the carrying out
of such a detailed study of some significant solar-terrestrial
event, such as those of July 1958 or Mid-August 1959, to be
mutually agreed on by the Members of the Working Group as poten-
tially most advantageous from the viewpoint of availability of
pertinent data. A full scientific report of this study, suitable
for publication, is to be prepared, if possible, prior to the
next meeting of COSPAR.

22, COSPAR recommends that Working Group I study scientific
requirements and methods for applying optical and ionospheric
corrections to tracking observations, and that it formulate
recommended procedures for making such corrections ror presen-
tation to COSFAR at its next meeting.

235 COSPAR authorizes its Executive Councili to organize informal
ad hoc working groups on specific questions of current scientific
importance. These ad hoc working groups should be composed of

" scientists selected on the basis of competence without regard to
nationality and should be convened whenever needed, not necessarily
in connection with COSPAR meetings. COSPAR members are invited
at any time to propose questions having significant scientific
interest and practical importance to the world program of space
research, for consideration by such ad hoc working groups

24, Representation of COSPAR at meetingsof international interest
where problems of space research are discussed.

COSPAR resolves that :
(i) The COSPAR Secretariat keep an up-to-date list of forthcoming
meetings ofinternational interest where problems of space research
will be discussed. : :

(ii) The minimum provisions which the COSPAR President will fake

for each stch meeting, will betho designation of one of the participants
of such a meeting as the representative of COSPAR.

(iii) The minimum duties of such a representative will be to send
tc the COSPAR Secretariat immediately after the meeting a brief
report outlining the subject matter discussed, major results
achieved and possible improvements of liaison with the body con-
cerned. -

(iv)- These minimum provisions be amplified, as the situation may
require, in the case of more important meetings.

(v) The list mentioned sub (i) and the reports, or abstracts of
the reports, mentioned sub (iii) be periodically published by
COSPAR in its Information Bulletin or be otherwise circulated to
the persons on COSPAR's master mailing list.
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LIST OF PARTICIPANTS
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AR Meeting

France
U.X.

 U.S.S.R.

W. Germany
UQK.
U.S.S.R..
France

"U.K.

Italy

Canada’

Acaizmia Sinica,

Argentina
U.XK.
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U.K.
U.S.A.

U.S.A.
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Netherlands
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U'S.AI
U.S.4A.
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U.K.
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U.K.

France

Belgium
U.S.A.
U.S.S.R.

U‘S.A.
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Advisor to Del
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Member of W.G. 2.

4lvisor to Delegate for USSR.
Choirznan of W.G.2. Delegate for V.
Memb r of W.G.1.

Delegate for USSR. Vice-President nf
Member of W.G.Z2.
Member of W.G.Z2.
Observer for Italy

Member of W.G.Z2.
Taiwan, China -~ QObserver.
Delegate for Argentina

Advisor to Delegate for URGI
Delegate for TUB . |

ICSU Advisor

Advisor to Delegate for USA
Observer for I.T.U.

Delegate for Japan

Advisor to Delegate for Australia.
Delega se for South Africa

. Observer for Switzerland
President of COU7 -~

Delegate for IAU.
Delegate for Australia

Advisor and Assistant to COSPAR
Delegate for IUGG

Observer for CIG -
Delegate for URSI

Member of W.G.2.
Observer for IMU
Delerf
Chairman of W.G.3%.

Advisor to Delegate for UK.
Delegate for France.

Delegate for Belgium
Member of W.G.2.
Advisor to Delegate for USSR

Member of W.G.3.

e for UK. Member COSPAR Bur.é&:.
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AVEY, R.C. U.S.A. . Advisor' to Delegate for USA
RTER, R.W. U.S.A. Delegate for USA. Vice-President of COSPAR.
ESSEY, B.G. U.X. Member of W.G.3,
GHINI, G. Italy Observer for Italy
BINS, M.O. U.K. Advisor to U.K. Delegate
TERICK, H. U.S.A._ ~ UNESCO Observer.
5CH, J. France Member of W.G.5. ,
<z, D.C. Canada Delegate for Canada. Member of W.G.2.
,inER, J.B. U.S.A. Delegate for IMU
7, M. France Delegate for IUTAM. Member of COSPAR Bureau.
APLEY, A.H.  U.S.A. Representative IWDS.
iiw, F.B. U.S.4. Member of W.G.1.
LDRKAMP, J. Netherlands Observer for the Netherlands.
RTSHETIN, V. U.S.S.R. Assistant to Delegate for USSR.
ROV, S.NG U.S.S.R. ‘ Advisor to Delegate for USSR.
XLER, H. U.S.A. Member of W.G.Z2,.
NN, W. Poland Delegate for Poland. Member of COSPAR

Bureau.

SPAR Administrative Secretary.- Mr. F.H.M. van Straelen,



LT DTN B

R,FOIT OF "ORAING GROLP I I
oM mP:u\ING AND PELEMITTRING..

This rcport consists of minutes of thi ‘orking Group
mzetings. The recolutions referrced to in the amended form
adopted by COZF R arc found in the COLF.R rcport, resolutions
2 - 10.

ATTACHAD: Appendix B1, Abstracts of Final Acts of the
I.T.U, Couierence

At a Joint meetlng of Torking Group 1 (Tracking and
Pclemotering) and Working Group 3 (Data and Publications) hold
at 11.30 am. on Iriday, 8 January 1960 in Nice, Irancc.

Fresent:
4.C.B. Lovell - Acting Chairmen of .G.1. U.X.
A.F, Hitra — Cheirman of ..G.5. India
~.d.G. Beynon . U.X.
JUQ, Chapman o Canada
K.T.C. Cheng Academia Sinica,
Taiwan, Chiua
J.G. Davies- ' U. k.
Ae. . Frutkin : U.5. 4.
T. Hatanaka ' Japan
i.J. Higzs : : Australia
D. Hogg S. africa
H.C. van de¢ Hulst Wetherlands
Ad.K. Kallmann Ustodto
4., Moore U. K,
r. muller Francc
H. Odishaw , - U.3,A,
it.C. Travcey : ' : Uedeiio
‘R.w. Porter ' ' U.S.A,.
B.G. Prcssey U.%s
Ii. Roderick U.3.4. (UNIZCO)
J. lLosch France
J.B. Rosser : Usbesio
.0, Robins : U.X.
F.B. Smith U.5...
L.G.ii. Huxley _ fustralia

uogl/a



Spacs

Y, ., ven de :dulst reportzd on tho mecting of
the Internafional T.olecommunications Union hzld in Gencva in
1959 and nres:nicd a report on the resoluticns (Appoendix B1Y)
of the coni.runce relating to space roscarch work. It was
noted tirot st tie conferencs, the first for over a decade,
1% bands hzd been allocated for spacae rc:earbh activiticga but
that the roguest for a 5 M/cs band ellocetion hus not oo
grant.d <nd thdt no 011000+10n had beoan made bebwooo 800 znd

1427 ..,/cs. Th: 1% bands ran_g {ron 1G00% L/es to
(1 Gigacycle = 1000 i/es ) five of which erc primary
catiors, the rest being SCC0LOar, . It was noted thot
156 7/cs  allocation had r.vlace d th 19700725 one.

It was revnorted that snac: roscarces nod iaorn acoonnod
as an J~t1V1ty ruﬁdlrlﬂf an allobJLLo of [rccuencl
+nmnt elaims for such allocations woull mavi o bo Tronontod
2t 2ll rogicnal and other I.7.U. comaittee conforcnc:s, In
order that work may b pnut in hand regarding Lvruxﬁr claims
and 2lso thc clevation of some allocztion from tan sccondary
to tho orimery degree the I.0.U. conlerenct 1n Resolution
o, 7 oand rcCOmﬂCnudthﬂ 0. %25 had instructed C.C.1.... tO
exurine all such claims and iostructaed the Adninistrotive
Council to dceide wi t1 .r a conforenc. ghould bo cexveacd ia
196% to discucs such mattaers.

r\

The Torling Group wishes tTo record ifs doip arnrecistion
of th. servicoes of Frofegsor van de :ulso in devotlnT £0 tuch
of -is offort in scecurins t:is recosaition irom tin I..ie

—_- - - « C /‘J -
co =t pesolutions 2 and 4 rafor (scc revort, pares 13 % 14

wbellite

Lo
(
» O

on tho proposcd

Dr. Cuupﬂcn (Canada)
.L
1T

rt.d ©
experimoent in which freguencics in t
would ©te swept in 15 secs. and th. oI
d
=

range o -

g :rtics of

retura
ray tolemetered to ground so as GO to

ity abeove the F laycer maxinum. Thi exporimont in vhich
anad;, Ui and: UK were interested was ascuncd to have the
status of the usual 150 ground based 1onosph*r1c soundcs which
were tolorated on a non-interference bhasis. The design of
the power supplics had not yet been finaliscd for if & pulse
sounder was to be used it was likcly that the power nquircd
for the valves would make continuous opbrutjnh immoszitle,
whilst a C-W sounder would avoid this restriction. In thb
former casc command telemctery would be nccoss2ry and too cedae
would only be known to the Canadians and their associates so

. 150/5

rml.w the electron dens-—



as to conserve the batteries, whereas in the latter case any
country might command the transmitter. It was reported that
this experimcent mizght be launched late in 1961 at an inclination
of 800 and that the maximum power would be 100 watts with an
average power of 1 watt, the telemctering power being 1 watt con
1%6 M/CJ. It was commented that COSPAR should not support space
science expcriments 3imply because they were already tolerated
on the ground, for in this particular instance the local ground
effects were being replaced by world-wide interference when
frequencies outside the I.T.U. allocation were being swept.

It was remarked tuat spot frequency measurements would not
interfere with galactic noise work and it was stated that such
an oxperinent was being designed in the U.Z2.A. and it had been
hoped that this type of sounder would havo been the first to
be ready in Canada.

It was stated that the lifetime of the experiment night
be onc yecar although power considerations might limit it to
% months and it was suggested that operztion on one day in 7
might be advantageous as the length of the period of opbratlon

of one zounder wus important.

It was remarked that with 4 interrogating stations in
North Canada and 6 interrogations daily thsre would only be 24
moments daily in which momcntary interfercrncz would occur and
that ouly in North Canada if the command system were so
arrangcd.

Radio astronomcrs stated that it was difficult for thoem to
work below 20 M/cs and very difficult below 12 M/cs even at
sunspot minimum which was now being approached and onc of thuir
real fears wss that the transmitters might fail. It was pointed
out that the chemical batterics had a limitod life even if tho
solar cells did not and that intentional Tailure devices were
now being desisned.

COZPAR rcesolution No.3 rcofers,

At the resumed meeting at Zpm.:-
Predictions

It wag reported that NASA wished to ceasc circulating pre-
dictions specially compiled for cach of ¢oeveral hundred stations
and replace them by a single gencral message containing the
orital clemsnts alonc, now that simplce charts for obtaining
site predictions had becn devised (U.s., IGY Satellite lleport
No. 7). It was possiblce that such arrangements might give im-
proved -predictions for the increased accuracy would only have
to be obtaincd in the onc calculation of tho orbital elements,
The ratce of change of the elements would alsu be circulated.
COSPAR rcsolutions No. 14 refers (See report, page 17)

coc/H



The AGI.ARI Service

The gowth of and use of the LGINARN Service particularly
with reference to its use in connection with the transmission
of launching messages was explained, it being remarked that an
international system of observations required an international
communication system. It was stated that NAGA has a commu-
nications system of its own for the stations in its own system
but as cover is not available elsewhere and as more countries
may participate, it was felt that the system must be maintained.
COSTAR resolution No. 16 refers (see report, pages 18, 19 &20.)

Visual observations

It was reported that there were comparatively few visual
observers in the Southern hemisphere and as there was a chance
that such work might cease due to lack of finance it was de-
cided to support this type of work which was important in the
early and late stage of satellite life and also for tracking
objects which had been lost by more complicated apparatus with
smaller fields of view.

Resolution No. 5 refers (see report, page 14)

it the resumed meeting held at 3 pm. om 9 Jenuary 1960:

Present:

4.C.B. Lovell - Acting Chairmen ..G.l. U. X,

J.i. Chapman Canada
K.T.C. Cheng Academia 5inica, Taiwan, China.
J.G. Davies ' U.X. :
D. togg : . s.Africa

T, Barinov ) UeSBoss R
L.G.d. Huxley ' Australia
4.7, kioore U.K.

P. Muller ' France

N. Novikov U.3:.5.R.
M.0. Robins , U.K.

J.B. Rosser " U.S.A. .

F.B. Smith U.C.A.
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Radio Regulations Art. 1
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initions
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Terms o
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L radiocorrunication service betweon space

ce : A radioconmunication service between
carsh stations and sbace atationse.

carth-space asrvice oOr the
gervice located on an object which is
to go beyond, the major
earth's atmosphere and which
for flight betwecen points on

Working Group on Tracking and Telemetering

1 - 70 Space Services 3
stations.,
1 - 71 Earth-space Servi
1 - 72 gpace woboation A siation ir the
space
beyond, Or intsnded
: portion of the
is not intended
the earth's surface.
1 - 73 Earth--tation : 4 station in the eatth-space service located

citi:er on the

corth's surface or on

an object

wiich is limited to flight between points

on the

Radio Regulutions Ars. 5

carsiits surisce.

Freguency Aliocntions

et

3 = 1% to 5 - 20

S primary,

A1l following

acrvice

frequencies

Frequency Unifl Footnote

L . Number
10003 - 100C5 xe/s  161a
19990 - 20010 xe/s  168a
30986 - 40002 ke/s 1751
1%6 - 137 Me/s 194
18%,1 = 18441 Mc/s 2034
400 = 401 Nie/s 194%
1427 - 1429 Mc/s 194b

1700 - 1710 Me/ s 194b, 219%a

0290 - 2300 Me/s 194b, 2192

5250 - 5255 Mc/s 194b, 226a

2400 - 8500 Mc/s 1940, 229¢
15.15 = 15.25  Go/s 194D
31.5 = 3148 Ge/s 194%

A1l ~f +heoas Tae ns are worldwide.

Definitions of diffoerent raniks
permitted, secondary,

“je noted Tor space service

of allocation ¢
snd additional services

and carth-spuce

Rank

add. secondafy,
ndd.

add.

secondary
secondary
primary, research
add. no hermful interference.
'primary, research
primary; research
secondary, researchyn.h.i.
secondary,'researoh,n.h.ie
secondery, research
secondary, research
primary, research

primary, research
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RESOLUTION No. 7 Relating to Radio Emissions from Artificial
Satellites and Other Space Vehicles.

The Administrative Radio Conference, Geneva, 1959,
considering :

a) that it is desirable to study the question of identification for
radio emissions from satellites and other space vehicles;

b) that it is desirable to study the question of providing for the
cessation, at appropriate times, .. radio emissions from satellites
and other space vehicles,

1e the C.C.I.R. to study the above-mentioned questions;

2 Members and Associate Members of the Union launching satellites
' and other space vehicles to give consideration to the above-
mentioned problems and to present the results of their study to
~the C.C.I.R.
RECOMMENDATION no. %5 Relating to the Convening of an Extraordinary
Administrative Radio Conference to Allocate
Frequency bands for Space Radiocommunication
Purposes.

The Administrative Radio Confcrence, Geneva, 1959,
considering :

a) that several delegations participating in the Administrative Radio
Conference have proposed to allocate frequencies for space rescarch
purposes only on the basis of the rescarch requirements for the ncxt
few years;

b) that the C.C.I.R. has already under study technical questions re-
lating to radiocommunication with and between space vehicles;

c) that the Administrative Radio Conference has recommanded to the
C.C.I.R. that the identification and control of space vehicles
emissions be questions for study by the C.C.I.R.;

d) that until the results of some space research programmes are avall-
able the extent to which space radiocommunication services and other
radiocommunication services may share frequencies, without harmful
interference, cannot be accurately assessed;

e) that additional research experience and the results of studies by -
the C.C.I.R., and other interested organizations, relating to space
radiocommunications are essential before it will be feasible for
the I.T.U. to take decisions on firm fregquency allocations for space
radiocommunication purposes;

and bearing in miné :

that the I.T.U. is the specialized agency in the field of telecommuni-
cations and it is necessary for the I.T.U. to provide adequate frequency
allocations for all categories of space radiocommunications as soon as
the results of research and studies by the C.C.I.R. and other interested
organizations make this possible;

O.:.//_%



recommends:

T that an Extraordinary administrative Radic Conference be
convened, -in: principile during -the latter part of 1962 with
a duration of approximately one month and with an azenda
which should include the following basic items:

1.1 to examine the technical progress in the us: of radiocommuni-
cation for space research and the results of technical studies
by the C.C.I.R. and other interested organizations;

1.2 to decide in the light of this examination, on the allocation
of frequency bands essential for the various categories of
space radiocommunication;

1.3 to consider whether there is a continuing need for the
-allocation of certain freguencies for space research purposes
and, if so, to take appropriate action in this regard;

1.4 to adopt, if such action is considered desirable, new pro-
'visions revising the Radio Regulations to provide for the
identification ardcontrol of radio emissions from space
vehicles, taking into account possible Recommendations of the
C.C.I.R.; :

2. that the JSdministrative Council review the situation during
its 1962 =214 1963 ordinary sessions on the basis of infor-

. mation Tscoived from Members and issociate iembers of the
Union, ti: C.C.I.R. and other interested organizations.
Skloud the Administrative Council decide that there is suf-
ficient justification for the convening of the Extraordinary

. Administrative Radio Conference in 196%, it shall recommand
to Members of the Union the date and place for the Conference
and its Agenda; '

and invites:

those Members and Associate Members of the Union which launch
satellites during the period of space research before the con-
vening of the Extraordinary Administrative Radio Conference

referred to above, to keep the Administrative Council, and the
relevant technical organs of the I.T.U., informed of the frequencies
used and the technical progress achieved.in the use of radio-
commmunication for space research purposes. o



APPENDIX C.

REPORT OF WORKING GROUP 1T
ON SCIENTIFIC EXPCRIMENTS

"This report consists of minutes of the Working Group .
meetings.

The resolutions referred to, in the amended form adopted
by COSPAR, are to be found in the COSPAR report, resolutions 11-13.
Attached: :
APPENDIX C 1 Cetex recommendations
APPENDIX C 2 Letter from Professor Massey concerning U.K.
plans. (with Annex)

Attendance

Professor J. Bartels - Chairman | .
Geophysikalisches Institut, Gottingen, Germany.

Dr. H.E. liewell - Reporter

List of participants in meetings of W.G.II on January 8 and 9:

P. Alexander

W.J.G. Beynon

J. Blamont

R.L.F. Boyd

M. Florkin

J. Higgs

J. Kaplan

- K. Maeda
H.5.W., Massey

M. Nicolet

W, Priester

D.C. Rose
A.H. Shapley
. 8.N. Vernov

- H. Wexler
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1. ROCKET INTERVALS

1.1. Rocket Week 1959. Reports received indicated that the
Rocket Week 1959 has procceded satisfactorily.

1.2. Rocket Interval 1960. The Working Group recommended
that COSPAR confirm 16 to 22 September 1960 as an International
Rocket Interval.

4

1.3. Rocket Interval 1961. The Working Group noted the re-
cent WMO recommendation that World Meterological Intervals be
continued after the IGY and embrace the periods:

16 - 25 January
16 - 25 April
16 - 25 July
16 25 October

It was agreed that rockect firings devoted to upper atmosphere and
solar observations important to meteorology should be made during
all of these intervals, but that emphasis should be placed on the
January and October intervals. The importance of rocket intervals
devoted to other geophysical objectives was also emphasized.

l.%3.1. Specific points brought out in the discussion of
rocket world intervals are:

(a) It is important to decide on the things to be done in
a rocket interval far enough in advance that the experimenters
can carry out their planning and preparation in good time.

(b) It is important for COSPAR to point to the areas of
research that can profit by international rocket intervals, and
to make specific recommendations°

(¢) Although the investigations associated with ‘meteorology
should be made during the meteorological rocket 1ntervals, there are
many other types of investigation that may well require other
special rocket intervals not coincident with the meteorological
intervals.

(d) It may be desirable to make many measurements at iden-
tical universal times and others at identical local times, but
that at the present stage of experience with rockets, it is not
reasonable to insist on such accuracy of timing of firings.

(e) The following measurements are of particular impor-
tance to the meteorological investigations: temperature, pressure,
density, winds, ion composition, neutral composition, electron
densities, and solar ultraviolet and x-ray intensities as a
function of altitude above 350 kilometres.

eo/ oo
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(f) In the meteoroiogical studies program it is important
to have rockets fired at the time of a solar flare.

(g) A wide range of techniques have been developed that can
be used in the meteorological studies program, including: optical
spectrometry, mass spectrometry, ionization gages, sodium clouds,
falling spheres, radar-chaff, grenade explosions, propagation
measurements.

1.35.2. COSPAR resclution 11 refers (see report, page 16)

2. THE BIOILOGIC PROBLEM

The Working Group noted the importance of providing spe-
cific quantitative guidarnce for the use of launching nations in
sterilizing and decontaminating cosmic rockets that may impact a
planet. It wgs further noted, however, that additional data must
be obtained before appropriate specifications can be prepared. The
following redommendation is, therefore, put forth.

2.1. Recommendation of Working Group 2 concerning conta-
mination of Mars and possioly other Planets. The working group
having a responsibility for the execution of extra terrestial
experiments asks COSPAR to give urgent attention to the problem
of contamination of Mars and other planets. At the second COSPAR
meeting, the report of C3EITEX was adopted which stressed the abso-
lute necessity to avoid contamination of the planets if some of
the most exciting prospects of space research were not to be en-
dangered. In view of the rapid progress in space flight, action
is called for now.

For convenience the working group proposes to divide the
problem of contamination into (a) Introduction of foreign material
which contains no organisms capable of growth, and (b) Infection
due to organisms which multiply on the planets.

2.I1.I. Introduction of foreign material: While the group
believes that this is very undesirable as it could lead to far
reaching changes by initiating new reactions, yet it feels that
no regulation against experiments that carry with them the chance
of a landing, have a possibility of acceptance. To limit harm to
future experiments, COSPAR is advised to urge that all steps be
. taken to minimise the amount of foreign matter introduced and that
a replica of any pay load likely to land be kept for reference
purposes. In addition, the working group urges that steps be
taken to assure that debris may be identified with certainty.

2.1.2., Infection : This is the major problem and its im-
portance cannot be over emphasized. Unfortunately there is at
present virtually no data that makes it possible to assess the
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degree of sterility that is necessary and no specification can be
given to those responsible for sterilising a space vehicle. The
working group feels that the following experiments should be im-
mediately put underway to provide some basis for. the specification
that must eventually be proposed. ,

(a) Laboratory experiments to determine the growth rate
of organisms under conditions which are believed to. exist on Mars
(and possibly Venus). In this way we would learn of the type of
organisms to guard against and the rate at which infection is
likely to spread bearing in mind the presence of space vehicle
debris in the environment. -

(b) The danger that viable organisms are picked up by ste-
rilised vehicles during its flight through the atmosphere into
space is difficult to estimate since any organisms picked up in
this way would be subject to the sterilising effects of high vacuunm,
high energy radiations etc. encountered during flight. Again la-
boratory experiments designed to simulate these conditions would
provide a pay load deliberately infected with readily identifiable
organisms and to measure the sterilising effect of passage into
space. Also, the effect of re-entry conditions can be, checked.

2.1.3. The working group recommends that COSPAR immediate-
ly @nform all national adhering members of the great need for these
experiments and that .COSPAR should ask them to try and arrange for
these microbiological experiments to be carried out. It is further
recommended that COSPAR ask experts to communicate with Dr.J.Kaplan
who will prepare a summary and bibliography that will suggest to
biologists the kind of environments that may be encountered and
that should be investigated. When sufficient data have become
available COSPAR should propose definite specifications for use
in preparing space craft. - :

2.1.4., TIn the meantime, COSPAR should réfer launching
nations to the existing CETEX document on this subject
(Appendix C 1).

- COSPAR resolution 13 refers (See rebort page 17)

3. COMMENTS ON SCIENTIFIC ASPICTS OF PROPOSED UNITED KINGDOM
SATELLITES

The Working Group reviewed the scientific experiment pro-
posed by the United Kingdom for inelusion in a satellite to be
launched by the United States. These are described in a letter
from Prof. Massey to President Van de Hulst, given here as
Appendix C 2. ‘ : .

3,1. The Working Group feels that the proposed experi-
ments are very important ones to carry out. In particular, there

ee/ e
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is great advantage in performing the proposed ion and electron
measurements with the geometries proposed, which are different
from those used by other experimenters in the past.

4, ADVANCT NOTIFICATION OF IXPERIMINTS

The Working Group notes that considerable scientific
benefit would accrue from some experiments if observers with
equipment for specialised observations know in advance what ex-
periments are proposed for future launchings and were given in
confidence, shortly before launching, relevant position and time
predictions., . For example wide cooperation in determining the
temperature of interplanetary space could be achieved by alerting
appropriate scientists of the intention to create a sodium cloud
in space. :

4,1, Recommendation on Advance Notification of Experiments

The Working Group rccommends that COSPAR develop means for
achieving advance notification of experiments. It is further re-
commended that a nation originating information on an experiment
also specify the distribution to be made.

5, 'ACCURATE ORBITAL DATA ' /

Members of the Working Group felt very strongly that more
accurate actual orbital data are needed than have been produced
in the past. These data are needed for studying ionospheric and
atmospheric conditions, including short term and spatially localized
effects. It was thought that additional tracking stations may be
needed to meet the requirement for more accurate data,

COSPAR resolution 12 refers (see report page 16)
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Appendix C1

The Hague,  SECOND MEETING
March 9 - 10, - 4
1959. A of the Ad-hoc Committee on

Contaminafion by Extra-terrestrial Bxploration,

(CETE X)

Summary Recommendations

CETEX was established in 1958 by ICSU to meet once to find out
if the problem cf contamination of extra-terrestrial objects by space
vehicles represernts a real problem.  The report of this meeting, which
was held in M:y 195%,was that in the coomittee's view there is a
real possibility th~t early expe ments might spoil subsequent research.
The committee therefore proposed to ICSU that a code of conduct be
drawn up for space research with particular reference to the allocation
of priorities and sequences of different experiments. CETEX stressed
that such a report would require the active participation by experts,
especially from the field of rocket technology. . ICSU. accepted this
recommendation and at its general meeting in Washington in October
1958 asked CETEX to hold a second meeting. At the same time ICSU
requested the National Academies of the USA & USSR to assist CETEX
with experts in rocket technology .and with prepared documents. CETEX
at its sccond meeting held at The Hague in March 1959 was able only
to start its acosigned task because the complexities of the problem
made it impos-ible for the necessary detailed technical information
to be availa® . : o

In the intarval betwcen the first and second meeting, COSPAR has
been formed by ICSU to coordinate world-wide space resegrch and this
new body enjoys the suport of the American and Russian Acadcmies.
CETEX fuels that the dctnailed functions. proposed for its sccond
meeting form an integral and lmportant part of the duties of OOSPAR
and at this meeting CETEX confined itself to the general formulation
of the problem and review of its initial report which has been
slightly modified. :

GENERAL PRINCIPLES GOVERNING SPACE RESEARCH

(i) Space research offers a challenge and opportunities which .should
appeal to the most imaginative minds. The greatest encouragement
nust be given to novel and unconventional approaches and no proposal
should be sanctioned which would hamper the experimenters freedom of
action unless there are compelling reasons. On the other hand,
equally imaginative thinking is required when considering possible
complications which can follow a particular type of experiment.
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(1. (1) cont.)

Surprises are certain and unlikely possibilities must be borne in
mind when dealing with the problem of contamination which is better
defined as the problem of reducing the risk whereby one experiment
may spoil the situation for other subsequenct enquiries. The question
of deciding whether such a conflict is likely to arise can best be
dealt with by a committeec or workirsz group engaged in planning, or
advising on scientific experiments..

(ii) Ideally scientists should be asked to inform COSPAR as early
as possitle of egch space experiment which is envisaged and

of the methods to be used in its execution. The broadly based

committec of COSPAR containing scientists from all disciplines may

be able to see much more clcarly than the space research specialists,

possible conflicts Zatroduced by such experiments and may be able

to suggest ways oi c¢vercoming thesedifficulties.

(iii) There arc a number of obvious and necessary experiments which
are bound to be donc and here the COSPAR working group dcaling
with experiments may be able to suggest priorities. While it may not
bc possible to avoid all types of contamination, a proper scquence
can ensure that the collection of data is not thereby hindered. For
example, CETEX recommends positively that no "soft" landing, which
requires the release of large quantities of gases, should be made on
the moon until experiments have been successfully carried out - or
at least all reasonable attempts made - to determine the na ture of
the moon's atmosphere.

(iv) 1In view of the great uncertainties which face space research,

all op»l »tions which are not capable of conveying meaning - ful
scientific dzcva are to be discouraged even if they do not appear to
carry with them a known source of contamination. Risks with the
unexpected must be taken, as otherwise no space exploration is possible,
but such risks must be Jjustified by the scientific content of the
experiment.

CONTAMINATION ENDANGERING PHYSICAL AND CHEMICAL STUDIES

(1) The Moon's Atmosph:re The Moon's atmosphere contains only a
small amount of matter (it is estimated
at less than 100 tons) and is therefore extremely vulnerable to
contamination. The release on the surface of any amount of volatile
~material (having a molecular weight greater than 60) within this
range of magnitude such as might be given off from explosions for
marking purposes or to slow down the vehicle for "soft" landings is
likely to remain on the moon. Another factor which a change in the
lunar atmosphere might bring about is an upset in the thermal
equilibrium and careful computation will be recquired before the
magnitude of this effect can be assessed. The possibility that the
impact of a rocket vehicle may itself be sufficient to alter the
atmosphere by relcasing trapped gases was rejected because the moon's
surface must occasionally be subject to bombardment by heavy
meteorites.
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(2. (1) cont.)

The release of any chemical marker on the moon surface is there-
fore objectionable if it involves tons of material, If it has to be
done, a flare relecasing material quite unlike that normally present
in the lunar atmosphere should be used so that in subsequent inves-
tigations it can be clearly recognised as a contaminant introducod
- by man. Both in this connection and because of increased ease in
detection, a flare produced by sodium :'puld be considered for this
purpose. The sodium D lines could be detected at low intensities if
a monochromator is used to cut out scattered light of other wavelengths.
Probably the qu-itity of material required to be visible through a
telescope, though not to the naked eye, would be insufficient to
cause serious contamination of the atmosphere.

The possihility *“hat a flare of this type might disturbd the
lunar atmosphesa du.. vo the ionization of the sodium atoms by sunlight
has been considered but such an effect is unlikely to persist for long
periods.

From the foregoing it is dear that detailed exploration can very
easily modify the lunar atmosphere which should, if at all possible,
be studied spectroscopically from either earth or moon satellites.

An accidental hit by a vehicle which has failed to orbit would pro-
bably not be serious, since the moon's surface must occasionally be
subject to bombardment by heavy metecorites and the release of trapped
gases by impact will not, therefore, cause a departure from natural
conditions, '

(ii) Moon Dust The possibility that valuable information concerning
~osmic dust may be lost by disturbing the moon's surface

has been considered but is unlikely to Be serious. Analysis of the

moon's dust can only provide a very incomplete picture of cosmic dust

because many of the constituents will be volatilized by solar radiation.

The chemical composition of the dust on the moon's surface is of the

greatest intercst to a wide range of sciences. Knowledge of changes

of -composition at different levels would also be informative but may

be difficult to interpret since bombardment by meteorites is likely

to disturb the dust. For this reason mixing of some of the dust by

rocket impact is unlikely to result in the loss of information.

The suggestion has been made in the recent scicntific literature
that there arc unstable structures of a high free energy content,
(i.e. containing a high concentration of free radicals) on the moon,
which may be caused to react explosively on coming into contact with
organic substances from the earth. The suggestion has therefore been
made that great care be taken to execlude organic substances from space
vehicles likecly to impact on the moon. The Committee could not
support the view that such a hazard existed since such free radical
structures would be triggered off by any impact which caused intimate
mixing. Meteorites or some corpuscular radiation would act as a fuse
and initiate an explosive chain reaction. The man-made object would
Géo no more harm in this respect.
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{iii) Radioactivity A scrious danger of spoiling the moon's dust
will come from nuclear explosions. These will
releasc fission products which, under the conditions of extreme

vacuum will enter the moon's atmosphere and be rapidly distributed.
These radioactive atoms will be in a highly rcactive form and on
c~oming into contact with moon dust may form involatile compounds. In
this way the whole surface of the moon may acquire additional radio-
activity which mey interfere with sutsequent radiochemical analyses
that could be of the greatest value in particular for the problems
relating to the history of the moon. The explosion of a fusion device
is likely to be more serious than that &f a fission bomb since the
former will give rise mainly to volatile radioactive products, notably
tritium, whercas the bulk of the volatile fission products are rare
gases which will not combine with the moon dust. However, the range
of the small particles by which fission bomb activity is spread is
likely to be very gveat on the moon and a serious danger of contam
~ination would undoubtedly .arise.

Although the relative oxtent of the contamination of the planets
from a nuclear explosion would be very much smaller than in the case
of the moon it may nonthecless be sufficicnt to interferc with
dectailed radiochemical anslyses under certain conditions. Also
effect of introcuding radioectivity on another planet wherc thc:
may be cntirely different levels of background radiation from those
found on earth could greatly influence any form of life found there.
Although the objections against nuclear explosions on Mars and Venus
may not be as compelling as in the case of the moon, they are aever-
theless well justified until more information is available.

ct
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BIOLOGICAL CONTAMINATION

Recommendation for immediate action : The sterilization of spacs
vehicles to prevent fthe
spreading of spores and other terrestrial micro-organisms in the solar
system is likely to present a number of techmical problems that may
net be easy to solve. CETEX suggest that COSPAR initiate a study
immediately of the methods by which the inside of space vehiclés can
be sterilised, bearing in mind the presence of delicate instruments
that must not be damaged. As soon as possible methods should be
published by which this can be achieved and 1t should be urged that all
space probes be sterilised in this way. Although CETEX feels that

the possibility that life canpersist on the moon is sufficiently remote
to justify being neglected, all moon probes should be sterilised so
that the difficult techniques of sterilisation may be worked out in
practice. :

The outside of space wvehicles need not be sterilized since
exposure to the unfiltered solar radiation during flight will destroy
all micro-organisms which have settled on the shell, The nced for
sterilization is only temporary, Mars and possibly Venus need to
remain uncontaminated only until study by manned space ships becoites

possible.

L.
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(3 cont.)

(i) Contamination of the Moon by living cells There is no reason-
able possibility by
which the introduction of cells such as spores or bacteria might give
rise to life on the moon of the same type (i.e. containing DNA) as on
earth which might confuse later investigators. There are no cells on
earth which grow or multiply in the absence of water and at the high

vacuum of the moon no water can exist on its surface.

(ii) Contamination of Mars and Venus There is a possibility of
biological contamination of
these planets since there is a reasonable probability that the con-
ditions on Mars are such that some terrestrial organisms might grow.
Carbon compounds, light for photosynthesis and probably water and
nitrogen are all available. It is therefore of the greatest importance
that space vehicles should not land either accidentally or deliberately
on Mars (and possibly also Venus) unless all precautions have been
taken toexlude living organisms from them. Otherwise the most
challenging of all plamtary studies, that of extra-terrestrial life,
may be put in jeopardy. The same precautions in regard to the
development of compleX molecules which have been dealt with in repect
of lunar contamination in paragraphiv below apply equally to both

Mars and Venus.

(iii) Panspermia Hypothesis The suggestion that moon dust might help

in evaluating the hypothesis that dis-
semination of life in the cosmos occurred by transport of forms of life i
in the Cosmic dust must be rejected because solar radiation (in high
vacuo) would decompose "biospores" just as it decomposes cosmic dust.

The possibilities by which a spore might travel through space inside
meteorites involve so many improbabilities that they do not justify
special consideration at this stage.

(iv) The development of complex molecules The basic problem con-
cerning the origin of

life is how complex molecules (onathe earth they are based on carbon)
came to be built up and become replicated. It is conceivable that

the interior of the moon dust may provide some valuable clues in this
direction. It is not beyond the bounds of possibility that some '"pre-
life" processes may be occurring on the moon and these may be similar
or different from those which had taken place on earth. If there are
any such processes then the introduction of "foreign" macromolecules from
the earth may cause a serious upset in the lunar processes. The earth
macromolecules may, under lunar conditions, act as templates and provide
new foci for "pre-life" growth. If such events were started indis-
criminately all over the moon the pattern might be distorted. It is
important to emphasise that living cells are not envisaged for this
process and that in this connection a dead bacterium from an aseptic
rocket would be as harmful as a live one. The occurence of any such
growth reactions is remote and does not Jjustify the imposition of any
irksome restrictions on lunar exploration but where reasonably possible
it should be borne in mind. A simple precaution against endangering
future studies might be to limit the areas of landings on the moon

and thereby to 1localise the effects - if any - of terrestrial templates.




APPENDIX C2

THE ROYAL SOCIETY

11 Clarence Terrace Regent's Park
London N.W,L1.
Paddington 3018

IGY/AFM/JME
5 January 1960

Dear Mr. President:

At the second Meeting of COSPAR, The Hague, March, 1959, the
Delegate from U.S.A. announced the willingness of the U.S. National
Aeronautics and Space Administration to launch complete scientific
paylaods in artificial earth setellites, for other countries.

Following this generous offer, United Kingdom scientists
have discussed informally with N.A.S.A. bilateral arrangements
which would result in scientific payloads designed in the United
Kingdom being launched in United States satellites. It is in-
tended that these informal arrangements shall shortly become the
subject of a formal agreement between the two Governments con-
cerned. The experiments which it is proposed should be carried
in the first satellite of this series are described in the Annex
to this letter. These experiments have yet to be discussed in
detail with N.A.S.A., and are, of course, subject to changes due
to technical considerations.

In accordance with the Purpose and Objectives of the pro-
posed COSPAR CHARTER, we are informing you of this proposed joint
United States - United Kingdom arrangement. Comments on scientific
aspects of the experiments will be welcomed by the British National
Committee on Space Research.

Yours sincerely,
(signed)

H.S.W. Massey

Chairman

British Nationzl Committee on
- Space Research

> Professor H.C. van de Hulst,

President Committee on Space Research (COSPAR)
c/o First International Space Science Symposium,
Centre Universitaire Méditerranéen,

Boulevard des Angleis, Nice, France.



ANNZZ TO LoTTER: IGY/;FM/JME 5 January 1960

A, Jon and ilectron Studiec by Probes

This experiment makes us; of the principles of the
Lengmuir probec and its exvcnsions (espeeially by Druyvesteyn) to

~

dztermine three quentities of fundamentzl imbsortonce.

1., 32lectron Temperature

4 4 measursacnt of the rcotion of the first and second
darivatives of the i-v cume of a smcll clectrode leads directly
to = valuz for the electron temperatube. Since, ¢t sctellite heights
most clectrons belong to a group in thermal ccuilibrium with the
‘aabient gas, this toemperature provides a direct measure of the
winetic temperature of the gos. The latter quantity haz noz aitherto
been suscentible to direct aexsuement, and voluce obtained from
drag dcta ore subject to meny wuncertainties.

5. Zlectron Conccatration, - -

DR SRR

' Tiis ia & by-product of the teaperdture measurement.
It is of gredt i.porteance cbove the F- cyer moxima. It is felt to
be an important wsrect of the oronos:d inclusion of this facility
that it will »rovide e mutucl check witn Professor dayor! dielectric
aecsurements.

3, Ton M&seS opectruidm

.

io:lication of the Druyvestoyn analysig to the
scrcened orobe cuive con oDrovide t.ic encrgy snectrum of incoming
jonization. Lecausc of the h jorsonic‘vclocity-of tae sctollite
t is cnergy s»ectrum is Girectly convaertible ©o oass spectrum.
Doata on the mass spectrum of tac ions in the #-layer is extreaely
scanty. It ig .:ost iamportent for »roviding an wunéerstending of the
F-layer eqguilibrium.

)ﬁl ;) c'.)

311 thc above experinents should oper te over as
wide a latitude, altitude and tl.ae ranic &s Dossible.

(R.L.?. Boyd, Depcrtment of Physics
University College London)

B. oSlectron Deasity ixperimcnt

Thc plcn of tais cxpoeriacnt is to use thée measurcument

of the R.F. complex conductivity between w0 electrodes mounted

on the satcllits as a o ans of ex:loring the local spatial electron
de..sity. - - ~
St the lovest leovels of t.:c ionosphlre, <& investi-
_peted by roc..ets indeyendent mecsur 2acnt of voth recl end imcginary
parts of the comdlex conductivity cen be used to culculate both
slcctron deuosity and clectron collision frecucncy. it normel
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satellite altitudes, however, the electmn collision frequcency will

be so low comparcd with the probing R.T. frequency thot the conduc-
tivity will be almost wholly imazinary and under these circumstences
only clectron density can be calculgcd- and not collision frecucncy.

At very great altitude, in the region of trancition from
a terrestrial to a solar atmosphere, it 1is reasonable to suppose
that the. gas is very nearly completcely ionised and so & aecasurcment
of electron density should yield information of zas particle deasity
in such rcgions. Tuis type of information, which is iot ecasy toO
obtain by other m:ithods, might be usaful in understanding the
structure of the solar atmosphere and interplanetary gas.

(J. Sayers, Department of Tlcctron
Physics University of Birmingham)

C. 23olar Radiantion Studies

The study of the solar X-ray and ultra-violet spectrum
is most impertant in its right. While this is relevant, the pro-
posal to carry it on Scout 1 is primarily concerned with corrcla-
ting . solar behaviour with the proposed ionospheric measurcmentis.
Two sgts of measuremantg will be made in the wave loength range
8-20 X and eround 1216 (Lyman-+z)., These ranges arce dictated
partly by ~schnical considerations and partly by colar-atmospheric
relations. '

In the measuremcnts in the X-ray region a proportional
counter and pulse height analyser will srovide & somewhat coarse
spectrum. Measurcacnts of Lym.nn-zc will be made with nitric
oxide ionization ciacmbers.

Provision will bc made (by paoto-cclls) to dctermine
the rolevent aspect data.

. Threc Lyman-i«¢ chambers c.d two X~-ray countcrs are
prowvoscd.
(R.L.7. Boyd, Physics Dejartment,
University College London)

D. Cosmic Ray _xpcriment

The purpose of his experiment is to make accurate
measurcments of the primary cosmic ray -cnergy spectrum and of the
way in which this s.ectrum changes as a result of modulation by the
interplanctary magnetic field. There are at orcsent several alter-
native modcls of this field and in order to distinguish between
the various possibilities, much morc r:fined data are neccessary
than t.iose at present available from the observation of sccondarw
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cosmic ray inten:sity veristions deep in the atmosphere and
fragmentary in:ormation from bal.'.oon ascents.

In the present experiment it is proposed to investi-
zate the .cosmic rey spectrum by using a Cerenkov decector to measure
the intensity of heavy nuclei, (Z > 6) as a function of latitude.
The energy spectrum can then be determined from the known values of
the minimum energy which a particle must aave in order to penetrate
the earth's magnetic field at a given letitude. The advantage of
measurements carried out in this way are:

(a) It avoids invalidatini: of cosmic ray measurz2ment by
inadve.tant cetection of Van Aillen particles;

(b) It avoids the introduction of uncertainties by
albedo particles scattered back from the atmos-
phere. '

Simple data storage. of the kind used in "mmlorer III
will be required.

The detector will sweep through the cosmic ray cenergy -
spectrum four times on each circuit giving a virtually continuous.
check on its veriation with time. In addition it is intended
at the same time to carry out aeroplane surveys so tihat the inten-
sity distribution in the atmosphere can be uniquely related to the
primary spectrum. It is hoped by this mecans to obtain a sufficiently
accurate relationship between primary spectrum to be Jeterumiuned at
any future time simply by means of an aeroplane survey. The pro-
posed experiment is in a sense, an exteiasion of the przsent pro-
gramme of cosmic ray work at Iuperail Colleze and should provide
date of long term value. '

(H. Z1liot, Physics Department,
Imperial College, London)



APPZNDIX D

rRIPCRT Or orn: G GROUZ IITI
ON DATA AND TUBLICATIONS

This report consists of a summary record of the Working
Group meetings and a systematic list of rscommendations
unanimously adopted by the Working Group.

Many of these recommendations were talien over by tho v
COGFLR in the form of resolutions. Others were taken over
w1th amendnents. The text of the relevant resclutions of th-
full COCPAR 1s to be found in the COZPAR report, resoliubisns .
and 14 - 20.

Attached:
Appendix D 1 : Rapid communications for IGY eartl satellite
program (A.H. Shapley)
Appendix D 2 : Report of personal discussions of 4.P.Hitra

with space scientists in the U.S.A. and
the U'S'S.R.

 ATTENDANCE

Persons attending various sessions of the Worikin. Group
included:

(Members) : (Invited)

A.P. Mitra - Chairmen A, Frutkin

H. Odishaw (reporter)
Jd. Rosch A.A. Blagonravov
B.G. Pressey . A.H. Shapley

R.W. Porter
R.C. Peavey
_T.HMmmma
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Working Group III held three meetings during the present
sessions of COSPAR, one of them jointly with Working Group I.
The Chairmen invited Mr. A.H. Shapley, Spokesman of the Interw
national World Days Service, to attend the Group's meetings
and to submit a report on the operation of the AGIWARN net-
work. This report (Appendix D 1) and appropriate recommend-
ations have been further considered by a special committee
of the Working Group. The Working Group records its sincere
appreciation for the time and advice so generously given by Mr.
ShapIey. Mr. Frutkin_ kindly agreed to Serve as its.leporter.

The Chairman placed on the table a report giving the
results of his discussion with space scientists of the USA
and the USSR, prior to the meetings of this Working Group, on
a special trip undertaken at the suggestion of the President
of COSPAR (Appendix D 2). The agenda of the ¥Working Group was
drawn to discuss the various points raised in these discussions.
One of these concerned a suggestion made by the Soviet scien-
tists for COSPAR to support visual observing stations, espe-
cially in the Southern hemisphere, whemre such observing sta-
tions are few. The Chairman put this suggestion for consider-
ation to the joint meeting of Vorking Groups I and III. The
Working Groups unanimously recommended this suggestion and a
resolution was framed. This has since been approved by the
full COSPAR. _
COSPAR resolution 5 refers (see report, page 14)

The Working Group also notes, for the sake of continuity
in what follows here, that the following recommendation was
adopted by COSPAR at its second meeting in The Hague:

"Rockets.

It is recommended that the IGY procedure of preparing
a Flight Information Summary Form should be followed as des-
cribed in Chapter XI of the CSAGI Rockets and Satellites
Manual. In addition, it is desirable that every effort should
be made to complete analysis of the experimental data and to
achieve publication within a year after launch".

Working Group III now offers the following upanimous
recommendations: ‘

I. Satellites 3
(COSPAR resolution 14 refers, page 17)

I.I. Pre-launch information. Waere, in the judgement
of a launching nation, a future satellite will involve sig-
nificant changes in customary freguencies, power output, or-
bital inclination, or observational opportunities, it should

eeo/3
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announce such changes as far in advance as practicable through
SPACIEZWARN (see below). As a matter of courtesy, the recipients
of such advance information Should leave its public announcement
to the launching nation.

1.2 Launching Information. Within hours after a succes-
ful launching; the scientific community should be informed of
this fact through SPACIWARN and by announcement in the press, to-
.gether with pertinent details.

1.3 Orbital Elements. As an aid to tracking, orbital
elements should be distributed periodically by the launching
nation via SPACEWARN. The elements to be supplied should in-
~clude the following or their equivalent, with desirable minim

accuracies as irdicated : . :

(a)-the inclination of the plane and the longitude of
the node, to an accuracy of 1/10th. degree;

(b) the period of the orbit, to an accuracy of 1/10th.
second;

(c) the eccentricity of the orbit accurate to 4 decimal
places; :

(d) the argument of the perigeé, to an accuracy of
1/10th. degree; ' '

(e) the epoch, to an accuracy of 1 second.

The elements should be provided on a current basis as frequently
as is required to permit observations based upon the accuracies
indicated.

l.4 Precise Ofbits. It is recommended that precise or-
bits which are available some time after the observations have
been collected and analysed, be deposited in the World Data
Centres.

2. Space Probes (or Cosmic Rockets).
(COSPAR resolution No.l5 refers, page 18 )

Launching information. Within hours after a succéessful launching,
the scientific community should be informed of this fact through
SPACEWARN and by announcement in the press, together with per-
tinent details. : :

Recognising that for deep space probes only specialised
tracking stations canachieve useful results, and that acquisition
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data must be available within'a very few hours of launching, it
is recommended that private arrangements be made between the
launching authorities and the specialized tracking stations for
the rapid transmission of acquisition data.

3. Communication
(COSPAR resolution 16 refers , page 18, 19, 20)

It is considered that there should be available an inter-
national channel for rapid communication of information needed
for tracking and other observational purposes, in addition to
the channels necessary to and established by national programs.
The international channel should handle primarily information
of general interest and applicability. It is recommended that
the World Days ("AGIWARN") network utilized for this purpose
during the IGY continue to serve under the name of the SPACE./ARN
network. I} is recommended that the IWDS-CCU be requested to
continue to coordinate these satellite rapid communications and
the nations responsible for the Satellite Regional Warning Centers
continue to support this phase of their work.

3,1 Outline of SPACZVARKN network The communication.
network recommended to be continued comprises, for purposes of
satellite communications, four Satellite Regional Varning Centers
(SRWC) for the present as follows:

Jestern Pacific ..... Kokobunji, Tokyo
DUurasia seeoeescsecs . Cosmos, Moscow
lestera Europe ....... Ionosphere, Darmstadt

Western Hemisphere .. Agiwarn, Washington

In general, satellite information is delivered to the
network at AGIWARN or COSMOS; the message is then sent to each
of the other 3 SRWC's and then distributed to stations within
the region by the respective SRWC, according to the regional
plans. .

3,2 TLaunching announcements. It is recommended that »plain
language launching announcements be sent without delay by the
SRWC of origin to the other SRWC's and that distribution within -
each region proceed immediately in accord with regional plans.

3.3 Current Orbital Elements. It is recommended that
current orbital elements, as made available by computing centres,
be distributed by the SRWC or origin to the other SRWC's, at a
regular time of day, and that distribution within each region
be carried out at a regular time of day, in accord with regional
plans. This message should be appended to.a regular daily solar-
geophysical data message whenever convenient. :

;g./S:
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3,4 Station Predictions. It is considered that current
orbital elements with rates of change, such as given in SATOR
code, are the most convenient present method for efficiently
distributing orbital ixformation for large numbers of tracking
and observing stations. At the sams time it is recognised that
station predictions are valuable if they can be supplied and
distributed more promptly than orbital eclements. In general,
any station predictions provided should go directly from com-
puting centres to the respective station, utilising the SPACTE-
WARN network only under special arrangement.

3,5 Reports of Tracking Observations. In general, track-
ing observations are sent directly from the tracking station to
the computing center of the launching agency, either by telegram
or by air-letter, as appropriate. Tracking observations may be
sent under special circumstances via SRWCs for forwarding by tele-

gram, if unique or urgent, or by air-letteér, as deemed
appropriate. . P '

3,6 Special Messages. Launching agencies may provide
special information or requests of general interest for dis-
tribution over the SPACEWARK network by telegram or air-letter,
as appropriate. : :

3,7 Communication costs. It is understood thatany commu-
nication costs for interchange among SRWCkare borne by tho =UIC
of origin of the message. Arrangements regarding the costs of
distribution within each region are to be made between the SRWC
and the recipient.

3.8 Addresses for Satellite llessages. It is recommended
that national, members of COGSPAR ascertain and communicate to the
respective SRWC as to the addresses of centers or stations re-
quiring messages of catagories 3.2, 3.3, 3.4. Such members
should also determine what, if any, changes or improvements are
necessary to assure effective communications and coverage within
their areas, and should make appropriate recommendations to the
Chairman of Working Group III who will then engage in appropriate
discussions with the IWDS3. o

3,9 Codes. It is considered that the codes given in IGY
Annals, Vol, VII, Part I, Section VI "Rapid Communications for
IGY Earth Satellites Program" are adequate for the present. It
is recommended that the national members make suggestions for
modification of existing codes or proposals for new codes to the
Chairman of Working Group III, following in general the procedure

established in 3%.8.

3,10 Effectiveness of Communications. The IWDS is re-
quested to provide a report on the working of the SPACLWARN

cees/6
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network at the earliest opportunity, for consideration by the
Chairman, and ultimately the Working Group, to take steps to
provide improvements.

4, Sceientific Information.
COSPAR resolution 17/ refers, page 20 )

4,7 Descriptive Experimental Information. Such inform-
ation should be sent to COSPAR for distribution to all members
of COSFAR within a few weeks after launching and should include:

4.II. Nature of the experiments and objectives.

4,12 Type of instrumentation, spectral response, sensiti-
vity and other informetion needed by investigators working in
the same or related fields.

4,2 Raw Data (Original data, as tapes). Such data should
be stored for as long as practicable. :

4.%2 Reduced (calibrated) Data. Wherever p0851ble, the
practice of depositing reduced, calibrated data in the World
Data Centers should be_encouraged

4.4, 'Analyzed Data. Supporting data sihould be included
in the body or appendix of a publ*snod research paper, or in
interim reports, or, if this is not practicable, should bte =ent
to the norld Daua Cent ru 'in tabulated form.

C 4, 5 Avallablllty of Data. ' Reference tothe availability
of all forms of these data (4.2, 4.3, 4.4) should be included
in the published research paper.

5. COSPAR Reports
(COSPAR Resolution 18 refers, page 21)

5.I Monthly Bulletin. The Working Group recommends that
COSPAR issue a monthly bulletin reporting its activities, the
launching of scientific rockets and satellites, and noting
special articles or papers as well as other news. An early
issue should include a list of satellites and space probes
launched to date, together with pertineat summary data. It is
proposed that the format be very simple and inexpensive, limited
to two or three pages per month. It is further recommended that if
necessary part -time editorial assistance be obtained in The
Hague. It is anticipated that editorial, printing, and mailing
costs should not exceed %2000 per annum.

-

5.2 Rocket Week Reports. It is recommended that COSPAR
" issue, under cover, an annual compilation of flight summaries

1



-7 -

representing the rocket launchings conducted during International
Rocket Weeks. -

5.%. Consolidated lists of sources. It is proposed that
the Chairman of the Wworking Group solicit from the national
members lists of Jjournals in which reports concerned with space
research are normally published. It is recommended that COSPAR
undertake to publish a consolidated list for distribution to
COSPAR members. '

6. World Data Centers
(COSPAR resolution 19 refers,pagel

6.1 The Working Group notes that COSPAR, at its second
meeting, adopted the following recommendations:

It is recommended +that World Data Centres for rockets and
satellites be continued to service the arcihive, bibliograpnic,
and distributive needs of space science, as well as making
availatle modest facilities for visiting scientists. These
World Data Centres will be unique in their extensive inter-
disciplinary coverage and in their great volumes of data. Vhile
it is not cracticable to store duplications of all raw data in
the WDC's, this should be done for reduced and analysad data.

6.2. The Working Group recommends further that each ¥orld
Data Center prepare and circulate a complete catalogue including
published and unpublished papers and data held in the Center and
related institutions. ©Such catalogues should be distributed to
COSPAR members and other World Data Centers esvery six months,
covering material received in the previous six months. The
semi-annual catalogues should be cumulated every two years.

7. Bibliographies
TCOSPAR resolution 20 refers, page 21)

The Working Group recommends that each nation adhering to
COSPAR prepare a bibliogrephy of publishid reports and papers
in the space sciences, such bibliography to be appended to its
annual report to COSPAR and deposited with all the World Data
Centers.,

Chairman of Working Group III

Prof. A.P. MITRA,
National Physical Laboratory,
Hillside Road,
New Delhi 12, India.
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RAPID COMMUNICATIONS FOR TGY EARTH SATELLITE PROGRAM

1. Sunmary

In the IGY period and during IGC 1959, the rapid communications
arrangements of the World Days Program were made available for hand-
ling telegraphic messa&ges concerning Earth Satellites. These kinds
of messages have been handled: (a) launching announcements; (b) or-
bital predictions, and (c) approximate tracking observations. The
World Days communication channels (sometimes called the AGIWARN
Network) were used for freely distributing information and data
gupplied by launching agencies or other IGY/IGC participating groups,
" and were used in addition to the many -special rapid communication
arrangements of the various tracking networks.

In principle, the satellite messaggs.were handled in the same
way as solar, geomagnetic, auroral and ionospheric messages inter-
changed on a short time basis under .the World Days Program: the data
telegram is sent by the launching agency, computational center or
tracking station to the Regional Warning Center with which it is in
contact. . The Regional Warning Center then sends these data by tele-
gram to the other three Regional Warning Centers. " Then all Regional
. Warning Centers distribute the data to interested laboratories or
agencies within their region. The data are given in synoptic codes,
the keys to which appear in the IGY Instruction Manual for World Days
and Communication (IGY Annals, Vol. VII, Part I.) ' :

_ The IGY World. Days program.is being continued in modified form
. under the ICSU International World Days Service, with repid data
interchange coordinated by the URSI Central Committee on Ursigrams.
The experience of these groups should be of assistance to COSPAR in
arranging future international collaboration in Space Science.

.2+ Brief Description of'RépiQ”Comgghication Arrangements for
World Days Program - '

The World Days Program called for rapid, world-wide interchange
of current:solar and geophysical data and for the declaration and
promulgation of geophysical "plerts" and "Special World Intervals"
(SWI). The communications arrangements for the data interchange may
be called the "AGIWARN Network." The main channel-for world-wide .
distribution of declaration of alerts and SWI is the "WMO Network."

a. "AGIWARN' Network

There are four Regional Warning Centers (RWC), located at radio
or geophysical laboratories near Tokyo, Moscow, and Washington, with
the fourth shared among three laboratories in Western Europe near
Amsterdam, Darmstadt, and Paris. These RWC interchange telegrams at
least once daily. The messages are sent  through commencial or
government channels. = By long experience and usage, the transit time
for  messages has been reduced to two hours or lesss E
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In addition to the RWC, there are two Associate Regional Warnin
Centres (ARWC) near Sydney (Australla) and Anchorage (Alaska, U. S.A.
These have direct Contacts with only one or two RWC.

The RWC for the Western Hemisphere near Washington also servesg as
the "World Warning Agency" and is knownas AGIWARN, its cable address.

The schedule of interchange data messages among RWC and ARWC and
the content of the messages is coordinated by the International World
Days Program; all arrangements within the regions for collection and
distribution of messages and data are made by the Regional Warning
Center concerned, in some cases through regional committees.

The arrangements within the regions vary widely, depending on the
needs of the various laboratories and the communication and other
facilities available. In summary, they are as follows:

Western Hemisphere. Collection by telegram and teletype
and some telephone; distribution by these same channels
(no radio broadcast) with several alternative standard
daily messages plus special messages.

Western Europe. Collection mainly by TELEX; distribution
by TELEX (Amsterdam, Darmstadt) and also by scheduled
radio . broadcast (Paris), mostly in standard daily messages.

Eurasia. Collection and distribution by telegram, with
some use of meteorological communications facilities.

Western Pacific. Collection by teletype, telephone, and
special radio circuits; distribution by scheduled radio
broadcast and some teletype, mostly in standard daily
messages.

b. Use of "VMO Network"

Once Daily (at 1600 UT) a "Geophysical Alert Message" is delivered
by the World Warning Agency (AGIWARN) to the Washington terminus of
the meteorological communications network coordinated by the WMO. This
is a short message in standard format. It is passed throughout the
WMO network and reaches all meteorological stations within less than
6 hours. In principle all other geophysical laboratories and obser-
vatories may make arrangements to receive the message from a nearby
meteorological station. No solar or geophysical data are circulated
through this channel, although the alert indirectly gives some data.
The present arrangements allow only a single message of general
applicability, initiated at a specific time of day and place.

3, FEarth Satellite Messages - General

The AGIWARN network has been available and to a certain extent
has been used for circulating information on Earth Satellites during the
IGY and IGC 1959. Details of the plan appear in IGY Annals, Vol. VIIj
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there have been modifications of a few details since that time. The
WMO network has not been used for this purpose on®world-wide scale.-
The satellite megsages have been handled in the same way as solar and
geophysical messages, except that they usually have been interchanged
among RWC upon receipt rather than on a regular daily schedule, and
some messages such as predietions or tracking observations referring to
an individual station have been sent only to the RWC concerned rather
than to all RWC. In general, the AGIWARN network was used when it was
most effective or appropriate; probably the large majority of rapid
communications in the Earth Satellite program was done by special
communication channels.: S ‘ . :

4, Lauhching'Announdements

. Messages concerning the launchings of all Earth Satellites and
Space Probes in the . USA-IGY program were received by the Regional
Warning Center for the Western Hemisphere. These were promptly for-
warded to thée other RWC. On two occasions, similar messages were
received from the Eurasia RWC concerning launchings in the USSR-IGY
program (some of the early USSR launchings took place before the
AGIWARN channel was arranged). All such messages were distributed to
the Associate RWC and the National Warning Contacts serviced by the
Western Hemisphere RWC, gs well as to individual laboratories re-
questing such information. It is to be presumed that each RWC acted
similarly with the general plan given in the IGY World Days and
Communications instructions, first in the IGY News and in a special
third supplement to the Draft Manual, and later in the Manual itself,
IGY Annals, Vol. VII, Part I. This called for IGY Participating
Committees or individual laboratories to work out with their RWC
arrangements for forwarding such messages as they needed.

' 5. Orbital Predictions

Predictions of the future course of satellites are expressed as
(a) "station predictions," applicable to a specified tracking station
and a specified passage of the satellite; (b) "sub-satellite points,"
giving the coordinates and time of passage over one or more points of
a terrestrial grid, for example longitude and time of passage over the
equator; or (c) orbital elements or the so-called "modified orbital
elements," from which the time and aspect for any tracking location can
be computed for any passage. It is to be noted that (b) and (c) are
of widespread or universal applicability, while (a) is of use only
to the particular tracking station concerned. ‘ 4 L :

~Data-of all these kinds have been produced by computing centers.
Various synoptic codes for expressing such predictions economically
and conventionally in telegraphic messages have beén worked out in
association with the RWC and appear in the World Days and Communications
Manual, IGY Annals, Vol. VII. Computing centers in the US now .send
encoded prediction messages to the Western Hemisphere RWC, and these
are forwarded to.the other RWC for fukher distribution to requesting

coos /U
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laboratories and stations. For example, 26 laboratories in the
Western Hemisphere receive satellite prediction messages by request.
The satellite center in the USSR has sent '"station predictions" for
at least one station in the Western Hemisphere through the AGIWARN
network.

6. Tracking Observations -

The AGIWARN network has provided a channel for the prompt re-
porting of tracking observations to computing centers for the purpose
of improving future predictions. Various synoptic codes have been
devised by satellite centers in assodation with RWC and the World Days
program and these codes appear in the World Days and Communications
Manual. A number of tracking stations or station networks have made
use of the AGIWARN communication arrangemcnts in this way. The tracking
data are not interchanged among all RWC; in general they are sent by -
the tracking station headquarters to the nearby RWC, and then to the
BRWC near the computing center of the launching agency for delivery.

In this case the AGIWARN network serves as an international channel
for communication from a particular tracking station to a particular
computing center, although in principle the data are available to any
interested agency. '

7. Miscellaneous

In addition to the above, the facilities of the World Days
organization have been used for (a) relaying launching announcements
from the IGY/IGC National Committee of the launching country to the
international IGY offices and, recently, to COSPAR headquarters;

(b) distributing other appropriate announcements by IGY/IGC National
Committees of launching country such as identifying a launching
failure which may have been reported in the Press; and (c¢) dis-
tributing prcdiction messages by mail where the timeliness of telegrams
is unnecessary.

8. Sources of Financial Support

The World Days program both during IGY and subsequently is
supportcd by the participants. There are no international funds cx-
cept to help in the publication of manuals and codes. If one assumes
that the RWC are supportced on the basis of their other work, usually
radio propagation forecasting, then the extra expenses are principally
telegraph and cable costs. Thesec include the cost for sending messages
from one RWC to another. Another important cost is the telgraphing
of messages from thc RWC to the national contact or individual labor-
atory desiring such service. Such arrangements arc made individually
within a region. Because of the difficulty in many countries in
arranging for message costs to be paid by the recipient of the message,
the distribution of satellite launching announcements and orbital
predictions in some regions scems to have becn less than desirable.
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9. Regional Satellite Program Centers

In the development of rapid communisctions for the Farth Satel-
lite program, some practival modifications have gradually been made
in the communications arrangements. In several regions the satellite
traffic has been handled by special satellite communications centers
instead of the IWDS Regional Warning Center in order to save time,
effort and expense. For example, the satellite messages to and from
the Eurasiun region have been handled by "COSMOS" instead of "NIZMIRY"
Similarly the Associate Center in Australia is an address in Canberra
for solar-geophysical data and one in Salisbury for satellite messages.
In the Western Pacific (Japan) and Western Hemisphere (USA) the same
enters now handle both kinds of traffic, while in Western Europe, NERA
(Amsterdam) hanlled satellite messages during IGY; the traffic shifted
0 Darmstadt at the end of IGY, and very recently the satellite

nessages from AGIWARN have also been sent to RADSEARCH SLOUGH (U.K.)
n a trial basis, :

10, Codes

The IGY Instruction Manual for World Days and Communications,
[GY Annals,,Vol. VII, lists all codes which had been prepared for
transmitting satellite information in economical and effective form.
iach code is identified by an‘intrOQuctory code word. These are

Visual Observations: COSMOS, JAPAA, JAPBB, SATOF, SATUG -

Other Observations : SATAN, SATEP, SATAH, SATEJ

Predictions : SPUxx, SATID, SATOL, SATUM, SATEC, SATIK,

SATAB, SATOR,

Little progress has been made in reducing the number of codes in
he code book. Some information is available from a survey taken in

958. At present, the codes in common use appear to be : COSMOS,
ATOF, JAPBB, SATOR, SATEC, SPUxx.

A.H. Shapley
CSAGI Reporter for World
Days and Communications,

Spokesman for Steering Committee of
ISCU International World Days Service

Member, URSI Central Committee on URSIGRAN

snuary 5, 4960.



APPENDIX D2

REPORT OF PERSONAL DISCUSSIONS OF A.P. MITRA,
JITE

SPACE SCIENTISTS IN THS U.S.A. 4ND THE U.S.5.R.

Te PREFACE

The trip on which this report is based was made at a sugges-
tion by Professor van de Hulst, President of CO3PiR, and with
support from Dr. Porter, the US Vice-President of COSPAR and
Professor Federov, the USSR Vice-President. Professor van de
Hulst suggested that I undertake. a trip to the USA and the USSR
"with the spetial purpose .of talking to the most prominent
people who have to decide about data exchange and publication in
the realm of space research". It was felt that by so doing, it
may be possible to evolve a generally agreed set _ of principles
concerning collection, publication and -exchange of space €ata.

2. ORGANIZATIONS AND SCIENTISTS VISITED

4. IN THE U.3.4.

(1) Space Science Board of the National Acédemy of
. Sciences : Dr. Porter, President; Dr. Odishaw,
Executive Director; Mr. Peavey, Secretary.

(2) World Data Centre L on rockets and satellites
Mr. Pearman. '

(3) ©National Aeronautics and Space Administration
8. Dr. Newell anc¢ his colleagues at the H(.
b. NASA laboratory at the Naval Research Laboratory.
Coe Theoretical dirision of NASA.

(4) Dr. L.V. Berkner, President of URSI.

(5) Central Radio Propagation Laboeatory, Boulder
Dr. Shapley, member International “orld Days Service;
Ionospheric scientisits at CRPL.

(6) 'orld Data Centre on Solar.Activity, High Altitude
Observatory, Colorado.

B. IN THE U.S5.S.R.

(1) icademy of Sciences of the U.S.S.R.: Professor
~ Federov, (past Vice-President of COSPAR); Professor
Blagonravov, (present USSR Delegate to COSPAR and
Vice-President); Professor Beloussov, (Vice-President
of USSR - IGY Committee); Professor Masevitch and
others. :

(2) World Data Centre B on Tockels and satellites
Mr. Nikolai. ) ‘
0500/2



De RESULTS OF DISCUSSION

Throughout the many discussions, it was apparent that genuine
cooperation would be.available from the Academies of both countries,
and that despite some misunderstanding there is a good deal of flow
of space data between the USA and the USSR, and from these countries
to many non-launching countries. There was general feeling that the
IGY procedures have been useful and should be continued.

3,1 7%orld Data Centres ' '

There are at present three W.D.C.s. on rockets and.
satellites and a new one on Upper Atmosphere will soon be
initiated by Japan, so that in the near future, space data
will be storz:d in the following */.D.C.s :

WDC A - Washihgton

wDC B - Moscow
7DC C1 - U.K.
WDC C2 - Japan

The USA and the USSR have decided to continue the overation
of their respective WDCs after the IGC 1959, and the IGY
procedures will be followed in regard to the supply of data
to individual scientists and organizations. In both centres
facilities exist for the use of the data by visiting scientists.
It was indicated that payment for reproduction of data may
be made in the lccal couprency in the case of WDC B and by
UNESCO coupons in the case of WDC A.

Catalogues of data collected in these centres are period-
ically issued and distributed free of charge. 1In WDC B, a
catalogue has been issued containing a list of all publications
received by this centre up to July 1st., 1958 A new catalogue
for publications received up to December 1st., 1959 is in
course of preparatlon°

WDC A has,in the past, published a number of valuable
reports. A new publication that was suggested and agreed to,
will contain a list of all satellites launched so far, with
important orbital elements, and a provisional bibliography
of space publications.

It is recommended that in future one copy of each such
catalogues and WDC publications be sent to, the COSPAR Secretariat.

5.2 COMMUNICATION ARRANGEMENTS

Dr. Shapley, IGY Reporter on ‘Jorld Days and a member of
IWDS, explained in detail the communication arrangement followed
during the IGY and in particular the communication of satellite
announcements through AGIwARN. It was felt that the AGIJARN ¢
procedure should contlﬂe and that COSPAR should make a strong
recommendation to that effect. y
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3.2 continued.

I have requested Dr. Shapley to attend the meeting of
Working Group III and present a report on the AGIWARN system.

It is suggested that COSPAR, on receipt of the sanounce-
ment of launching of a satellite, immediately transmit this
information by airmail to countries adhering to COSPAR, to
international and national scientific academies and to Chairmen
of Working Groups This should be supplementary to and not a
replacement of the current telegram and broadcast arrangement
used by the USA and the USSR.

5.5 PREDICTED ORBITS

NASA is soon going the discontinue its procedure of
cabling predictions for individual station. NASA feels that
this work entails a considerable amount of routine load on
the organization, and that at best it serves a marginal
interest. Irdividual stations may, if they wish to make their
own predictions from information of orbital elements, be
periodically supplied by NASA directly and through AGI¥ARN,
following the procedure outlined in a report recently issued.

The USSR Academy of Sciences, however, will continue to
supply predictiong It feels that if predictions are discon-
tinued, there will be a decrease of space activity in astro-
nomical and radio organizations (including radio astronomical
organizationg whose main interest lies in a different ffeld.
The Soviets, however, were agreeable also to provide orbital
elements to the USA. ‘

It is proposed to discuss this noint in the meeting of
the Vorking Group. :

3.4 SCIENTIFIC INFORMaTION

‘lhile there was general agreement on the recommendations
of the Ad Hoc Committee Report D on this point (Section 5),
the USSR Academy of Science feels that the recommendation
5.224 would serve no useful purpose because it is a normal
practice in scientifi¢ publication to acknowledge sources of
data. _

With regard to item 5.12 it is recommended that COSPAR
establish direct contacts with %.M.O., I.T.U., U.R.S.I., and
I.U.G.G. with a view to arranging proper diffusion and
efficient use of data that are likely to have a bearing on the
operational services. Pending this, it is recommended that
copies of data collected in ¥DCs that are likely to have a
bearing on the operation services, should be sent to the appro-
priate international Union (e.g. meteorological data to WHO;
Tonospheric data to URSI; geodetic data to IUGG, etc.)
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Under this arrangement each VDC should send such data to at
least two places namely to another WDC and to the appropriate
International Union. Early publication of interim reportson
the results was emphasised.

3.5 PRE-LAUNCH INFORMATION

The USA will .supply pre-launch information for all
satellites launched by the NASA. The USSR, however, feels that
for her satellites this is not necessary since the trans-
mission characterises and the orbital inclination of the Sputniks
have remained the same. :

It was mentioned that it is not the policy of the USSR
to announce flights before they are successfully launched..
However, if in future, any changes occur in the transmitter ‘
frequency or in the inclination of the orbit, such changes will
be announced in advance.

3.6 - DISCOVERER SATELLITES

The USSR Academy of Sciencegcomplained that no information
was made available to the Russian scientists on the orbits of
the Discovemrrsatellites, which, because of their polar orbits,
were of partic-ilar interest to the Soviets The American
scientists have pointed out that Discoverer satellites were
launched by the Department of Defense of the USA and were not
part eof the US programme of the IGY.

3,7 COSPAR PUBLICATIONS

It was felt desirable for COSPAR to undertake scveral
publications intended,

a) to post the COSPAR adhering countries on the activities-
of COSPAR and on the progress of work on rockets and
satellites;

b) to compile on appropriate occasions materials on the same
subject or on related subjects arising from observations
of rockets and satcllites. Publications under category (b)
may include, for example, the preparation of & special
COSPAR volume containing Nice Papers. :

‘ TheLCOSPAR may wish to consider undertaking the following‘
Dublications:

CATEGORY A

COSPrR rcport
To be issued periodically (perhaps quaterly) and include

a) Activities of COSPAR and its working groups,
b) tuaterly recview of satellites in orbit, announcements of
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of smtellites launched during the wcriod, flight summaries of
rockets. : :

c) National Reports

d) Bibliographics

e) Reproduction of special articles, suc’ as those published by
the USSR in Pravda, and by the USA in IGY News Bulletin.

CATEGORY B

1. "ROKET WEEK'" REPORT

This may be issued in two or more parts. The first part will
contain / flight summ:iries of all rockets flown during this /only
period all over the world. The second and subsecquent parts, if
any, will contain rcsults obtained from such flights.

The USSR Acadcmy of Science mentioned that since at the tiume
of the Rocket “'eck the USSR has not joined COSPAR, it did not
participate in this programme. However, on rcguest the USTR agreed
to contribute flight summarics of rockets that may have been flown
during this period in the Soviet Union. ‘

2. NICS SY.JMPOSIUL PaFii:S

It was felt extremcly dcsirable that CO5.7AR undertake the
work of collection, cditing and publication of the vancrs to
be presented at the First International Space “cience Syanosium
at Nice. It would also be desirable to incorporate at l-ast parts
of the discussions that will ensue presentation of »naners.

3. OQUTER I0i0SEIIRE

A special publication on "Outcr Ionosphere” may be issued.
It is understood that this subject has been included as a topic
of discussion at the next General Asscably of thc URSI. A joint
URSI-COSP4R report on the subject may be published after the
Assembly.




ATPENDIX E
GO SPA4aR

Keport of Finance Committee

The Finance Committee held two meetings and beports as
follows :-

I.- 3upport from lember Countries

The Finance Committee recommends that the President of
COSPAR should seek support from member countries, taking into
account the following points :

-{(I) Following the appropriate section of the Charter of
COSPnR, the President of COSPAKR is making this appeal on behalf
of the Finance Committec.

(2) The contributions which are being asked for are to be
yearly contributions for the five years I¢60-64. There may Dbe
small adjustments each year and the whole position will be re-
viewed in 1963,

(3) It is proposed that there should be 3 categories of
contribution, namely

-+

a) for Satellite Launching. Countries BI3 000 p.a.

1+

b) for Rocket Launching Countries 2 4 000 p.a.
¢) for Countries engaged in tracking

and /or supporting research g I 000 p.a.

R S

(4) slthough contrlbutlons are stated in U.3,Dollars, this
is merely for the purpose of convenience, Subject to the making
of arrangements with the Treasurer of ICSU, contributions may be
paid in national currencies.

(5) The COSPALR is well aware of the "hidden" contributions
of certain countries (e.g5. the travel expenses of certain dele-
gates, and the services of the Officers who, although very busy
with their normal duties, are oble to give of their time to COSPAR)
and is very grateful Jor these. Should countries wish to coutinue
to render additional support to COSPsR in this manner, it will be
much avpreciated.

(8) The following papers should bs appended :-

o) a summarv report of the major organlaatlonal work
aone by COSPhK in I959

b) a financiel statement in respect of the period of
I4 months ended 3I December, I959

¢) the approved budgiot for 1980 - the fiscal ycur being,
in future¢, the calendar year.




LVUSEAR BUDGET FOR I960

II,.-
INCORE

(8) From 2 Satellite Launching Countries
averaging & I3 UU0 each

(b) From 5 Rocket Launching Countries
averaging g 4 000 each

(c) From (say) I4 Countries engaged in

tracking and/or supporting research
averaging g I 000 each

EXPENDITURE

Meetings

COSPAR Neeting, Nice, Jenuary - 10 000

Organisational Expenses in connection
with the Ist, International Space

Science Symposium . I 000
Meeting of the bureau, I960 I 500
lkeeting of the Executive Council, I960 3 500
Representation of CUSPak at other o

scientific me-:tings . 4 : 2 500

. Jorkinzg Groups

The following expenses are to be met cut of the

amount available to eéach Working Group

a) Travel op Small Meotings - as authoriseq

- By the Chairman
b) Full Iféetings A
¢) Secretarial Expenses

The. amount available to each Working Group is as

follows
Horking Group I ' 5 0wy
n n II - . 9 OOO
" " III . 4000
New “‘orking froups which may . -
be formed 2 500

C/F

26 U00

20 000

I8 500

20 500
3S GOO




COSPari BUDGET FOR 1960

IIl.-

EXPENDITURE {(continued)

&/ 39 000

Secrétariat

Installation costs in new office 2 000
Rent, etc, . I 500

Sundry Office Expenses (Postage,
stationcry, telephone, etc.) 2 00U

Secretarial Assistonce to Working -

Groups I 000
Salaries

Administrative Secretary 200
Secretary ‘ 400
"Typlst 000
Social Security etc. : 800
Provision for possible in-

crezse in staff and/or

salaries durlng ycar 4 000

[ o WV

- T0 400

Cost of Tfavel for Sscretariat and
Bureou ‘ I 500
Publications 500
18 900

Dues to ICSU

3% % of & 80 000 ' , 2 I00



APPENDIX F

-COSPAR .

General Report on the Financial Position

- a8 at 31 January 1960

"Period up to 31 December 1959

Folibwing the establishment of COSPAR at the London meeting
in November, 1958, a special appeél'was made by the President of ICSU,
Sir Rudolph Peters, to the 7 Pefmahént Mémbers of COSPAR, under the
provisional charter; inviting their immediate financial support in order
that the wor ing of the Committée could proceed.

The response to this appeai‘during 19%9 pr:duced an income to
COSPAR of $35,060 rrom the following sources:-

Canada $ 5,000
France 1 5,060
Japan ; 5,000
U K. 5,000
U.S.A. ) 15,000

$ 35,060

In the period from its inception up to 31 Décemﬁer 1959,
COSPAR held two full meetings (London, Fovember 1958; The Hague, March 1959)
-and two further meetings of the Executive Committee (Paris, May 1959);
Amsterdam, November 1959) at a total cost of approximately $8,800.

In addition, COSPAR established a Secretariat in The Hague
which incurred expenditure of approximately 87,590 up to 31 December 1959;
There must be added to this sum the charge of 3,5% which ICSU makes on
all funds handled on behalf of Special Committees. This amounts to ap-
proximately $1,200. '

As an importaht part of its work during 1959, COSPAR decided
to assist the financing of a joint observer with IAU and URSI at the In-

ternational Telecommunications Conference which was held in Geneva. As
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its share of the total expenses invalved in %his, COSPAR paid approximately
$1,100. '

The Income and Expenditure account of COSPAR from its inception
up to 31 December 1959 is attached a. Annex A to this report, and from that
document it will be seen that COSPAR had in hand approximately $16,600 at
1 January 1960. '

At the invitation of the President of COSPAR, the Chairman of
Working Group III, Dr. A.P, Mitra of New Delhi, undertook an extensive
tour in the months of December 1959 and January 1960 with the aim of
coordinating the work of his Working Group. COSPAR undertook to pay
the expenses of this journey and of Dr. Mitra's attendance at the Nice

meeting, and these come to approximately $2,850.

First International Space Science Symposium and COSPAR Meeting, Nice,
January, 1960, ‘

Although the final expenses of the recent meeting of COSPAR
which was held at Nice, together with the First International Space Science
Symposium, are not yet available, it ié possible at this stage to say that
COSPAR has been involved in expenditure of approximately $15,250. The
Travel and Subsistence expenses of national delegates came to approx-
imately $2,400, and of other delegatés (inpluding members of Working
Groups) to arproximately .$7,300. '

To this sum must be added the expenses of organisation in respect
of both the meeting and the Symposium, which fell to be paid by COSPAR,
and these amount to some §2,700. | _

All these cxpeuses incurred in January 1960 are summed up in the

following table:

Nice Meetings - Travel and Subsistence of Naticnal Delegates $ 2,400
- " " " of other Delegates 7,300

Organisation and other Expenses 2,700
$12,400

Journey of Dr.A.P.Mitra, Chairman of Woiking Group III 2,850
$15,250
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The Pregent Situation.

From the figures so far mentioned in this report, it will be seen

that COSPAR had only some $1,350 left at its credit with which to carry on

in 1960. COSPAR is already committed to the continued running of a Secretariat
which, it is estimated, will cost $1,600 per month, so that, on this basis,

the funds of COSPAR are already exhausted.

ICSU Acccuntant

A.S. MacLlennan

8th, February, 1960
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wEPORT OF ACTIVITIES

IN THES ARGENTINE -

‘Pragented by H.R, Ciancaglini

jurfcouhﬁryﬁthere@were[ipﬁestigaﬁérs working in |

in o
gubjegtswreggbéﬁ~with.spatial.researgh;_bpt“thQCanegted3a»
between  Lhems Tt was -RECESSary tszoinvthereffgptazof .
viele groups’ 1n orderltovcocxdinateﬁandyimprove.the‘ef*~~;

o ALE - S

i,
“their 1abours.

The Argentine National"Scientific?agd'Technical Research
‘Crunsil (ONICT), sware of the increasing importance: of the
Space nesearch crecated a committes for that purpose, in the
middle of last year. : '

inder the- auspices of- the~C.N.1.C.T,; two meetings. have
heen held, in June and Novenmber of "last . -year (1959). The
papers dealt with subjects related to the science of space.
Tn the last meeting a .plan Tor futurée activities was also

developed.

The principal immediate activity will e the study of
every information, which will be centralised in a special-
library. Many activities of specialists, which are notin-
tended specifically for the 'science of space, may be useful
directly or though winor modifications to that purpose.
'ni-gnnual.meetings will be held in order to coodinate both
information and schedules.



REPORT TO COSPLR OF THE AUSTRALIaN NATIONAL COWMITTEE ON

in

and

(b)

=

SPAGE AESEARCH :

presentecd by L.G.i. Huxley

The chief matters to report upon since the meeting of COSPAR

iarch'I959 are 3

(a) the work of the Satellite Tracking Station at Woomera,

(b) the formation by the Australian Academy of Science of
a National Committee on Space Research.

The Satellite Tracking Station is treated at “Woomera and

is maintained as a permanent section of the "~ eapons Research
Establishment of the Department of Supply. It has been ex-
tremely active and has successfully recorded much informa-
tion on satellites. . '

It is pfopoééd to develop the work of the Station by farther
Installation of more accurate and flexible. equipment.

Details of the werk of the Station/and plans for its ekten-
sion are given in Appendix 4.

Thé-Aﬁsﬁralian National Committee on Space Research

The membership of the'Committee_is as follpws -

Dr.D.F.kartyn (chairman); Dr.L.G.H.Huxley (louvcner); Mr.
W.A.S.Batement; MNr.R.u.Boswell; Dr.G.H.Wunro; Dr.J.L.Pawsey; -
Professor ,C.Webster; Nr.H.A,Wills; Professor Bast 3ok; -
Dr.C.d.Priestley; Dr.V.D.Hopper; Dr.k.W.woods.

The Committee has met twice iﬁ order to consider a’ programme
of Space Research and has submitted recently proposals to

the Australian Government with a request for financial sup-

port, and the approval of the Government is awalted.

The "specific proposals are glven in Appendix B.




APPENDIX A

The feoilitics at Woomera for tracking and recording
space vehicles may be conveniently divided into exlsting
and proposed. Para 2 belcw deals with existing satellite
tracking equlpment and Para 3 with the probe and additional
satellite tracking equipment which 1s llkely to be installed
{n the future. Para 4 gives achlevements to date and rara 5

ancillary studies. - s

The existing equipment 1s .as follows :-

- BAKER-NUNN CAMERA 3 A specially designed 30 inch aperture

F/T Schmidt Camera with 30° x 5° field, known as the Baker-
Nunn Camera, is .operated for the Smithsonian Astrophysical
Observatory. This records the apparent positions of satelli-
tes with respect to the stellar background during favourable
twilight periods i.e. when the atmosphere is in the earth's
shadow and the satellite is illuminated by sunlight. The
angular accuracy is I-2 seconds of arc, the timing accuracy
is a few milliseconds with respect to U.T. The limit of re-

- cording is approximately I3th Stellar magnitude at satellite

angular rate. :

"MINITRACK : A phase comparison system of tracking at radio

' Wave-lengths known as hinitrack is operated for the National

"Aeronautics and Space administration. The cqulipment 1s de-

signed primarily for I08 megacycles which is the oscillator
frequency used in the majority of U.S. satellites. The reso-
lution of the system is 3.6 seconds of arc at I08 megs, al-
though the over-all accuracy is limited by uncertainties in
fonospheric deviation to about 20 seconds of arc under quiet
nightime conditions ahd to 2-3 minutes of arc during the day.

. At this frequency high galn aerials give an effeotive beam

of IIO degrees. in the meridian plane by I0 degrees E-W,. For
40 megacycles operation with Russian satellites, single di-
polss are used together with frequency mixing at tne receiver
front end to permit the recording equipment to function nor-
mally with 40 megacycle reception. The system includes time
measurement to an accuracy of a few milliseconds with respect
to WWV as receilved.

I08 MEG, TELEMETRY : Two receiving equipments and one seven
channel Magnetic tape recording unit are installed for I08
megacycle work. The system includes transmitters for interrog-
ating U.S. satellites fitted with an internal telemetry stor-
age system. A high gain aerial of beam IIO degrees N-S by IO
degrees E-W is employed on a single axis (N-S) tracking mount.

TELEMETRY ON RULSIAN SATRLLIT®S ¢ Two receivers and associated
units are available for telemetry reception at 40 and 20 mega-
cycles. The squipment includes Doppler Shift detection facil-
{ties, and recording of the detected signal is done on the
seven channel magnetic tape recorder referred to in para 3.3
above. The aerial system is a single dipole.

TELEMETRY ON U,S. "IGY HFAVY" SATELLITE (BXFLOKER VII) : &
speciel antenna of about 8db gain In the frequency range II .
to 60 megacycles has been provided by NASA for telemetry re-
ception at 20 megacycles. The antenna has a beam of approx-
imately S0 degrees in elevation and 60 degrees in aximuth,




and can be rotated through 360 degrees in 2zimuth, Reced v~
ers and associated detection and masgnetic tape rscording
equipment are also installed, Primarily intended for the
U,S3. "IGY Heavy" satellite, this equipment could also be
utilized for telemetry reception from Russian satellites.

PROTON PRECESSION LAGWETOLETER : Although not an instrument
for satellite tracking, this device is associated with the
Vanguard Magnetometer Satellite. The mognetometer automatic-

- ally ruviords values for the eerth's magnetic field vector

every three minutes. It is intended to previde data en the
earth's fleld at the earth's surface, while the magnetic
field at the satellite 1s being measured. The purpese of the
experiment is to establish the presence, or otherwise, of

" extra-terrestrial ring currents during magnctic storms.

The equipment whieh will probably be installed is as
follows :- :

MINITRACK : An advanced form of Minitrack system is being
developed in the U.3. operating at I36-I37 megacycles. Im-

" proved angular accuracy 1s sought by the use of aerials

spacings of 800 ft, compared with 500 ft in the existing
system,’ THe layout of the aerial system is more elaborate,
permitting the choice of a N-3 fence as at present, or an
E-W fence. The read-out system is also more advanced, being
suitable for direct insertion intn a Teletype network with
very little processing by Station personnel.

: DOPPLEK : A system fdr‘obtaining precise doppler data for

orbits of sctellites operating on frequencies other than
the regular Minitrack frequencies will be installed.

TELEMETRY AND SPACE PROBE TRACKING : It is intended that a
primary Space Traclking Station with between one or more
large tracklng antennas will be set up at Woomera in con-
junction with NASA. The antenna will be more or less general
purpose, handling a large number of frequencies and being
able to transmit ‘'er receive. They will have auto-follow,
programme tracking or masnual tracking capebilities. The
first and probably the largest to be insta 1lled will be an
85 ft dish. The frequencies planned for the 85 ft dish are,
in the immediate phase, 20 and 40, I08, 225-260, 960, I1435-
1535, 2200-2300 megacycles, In the future phase the follow-
Ing megacycle frequency bands will e tused I700-I725, I825-

1850, 2275-2300.

RADAR TRACKING : It is also proposed that existing precision

radars installed at Joomera and new radars located near
Perth will be used in conjunction with telemetry and other
ancillary installations for special satellite tracking
programwmes; ’

The general efficiency of the Station in satellite
tracking can be inferred from a recent prsss release, as.
follows :

BLKER-NUNN CAMERA : Since its installation at “‘oomera (in

farch, I958) this camera has achieved a consistently higher
guccess rate than any of the other I1II similar stations -



“hich means that 1t hes achieved 2 pgreater percentage of
£ossible sightings. -

The first photographs of five of the American satcllites
were ovntained &t soomera; viz.,

(1) ATLaS (I958 Zeta) was photogfa\hed during the first
evening after launch,

(11) VANGU.&D II (IS59 nlpha) was photographed within
twenty-Tour hours of launch.

(1ii) EXELGHEn VI (I959 Delta, called Paddle vheel) was
first photographed et Woomera even though its dis-
tence from the earth was then in excess of 5 000
rniles,

(iv) EXPLORER VII (I959 Iota, called IGY Heavy) was
rhotographed on its second orbit - only 2 hours 50
minutes after launch,

(v) DISCOVERER VII (I959 Kappa). This was the only pho-
tegraph of tnls satellite taken throughout the
world.,

The “ioomera 3tation also holds two important distance
records, viz,, '

(1) The Grape Fruit satellite (VaNGUARD I) - which is
nly 6 inches in diameter - was photogravhed at a
distance of 2,500 miles; this is a considerably
groater range than has been achieved by any other
camera on this satellite and demonstrates a capab-
ility one magnitude greater than the designer of
the camera lntended

O'—J

(11,) The Paddle iheel _satellite was photographed at a
distconce of 14,500 miles, which 1is greatly In excess
of thefange achleved elsewhere.

LIATTRACA ¢ Tne staff at Joomera have been congratulated by
the Wational aeronsutics and Space Administration (NASA) on
having the "best meintained" of the.IO iinitrack installations.
The Station has retained its accuracy to within 20 seconds of
arc throughout the 2I months of its operation.

The Woomera kinitrack station obtaeined the first passage
of , )
(1) EXPLOKER IV (I958 Epsilon) on its first orbit.

(ii) EXPLOREER VI (Paddle Wheel) on its first orbit.
(11i) FXPLORER VII (IGY Heavy) also on its second orbit.
Se In additlion to satellite data gathering, the S.T.S.,
soomera, is engzaged on various upper atmosphere studies, for

some of which the satellite tracking equipment can be utilized,
Some notes are glven below i~



ICNOSPHEMT 3TRUCTURE : The refraction of radio waves at 108
megacycles can be measurcd by comparing angular directions
to satellites and missiles measured en the .initrack system
with directions measured ontically with precision equipment
such as the Eaker-iunn. The electron densities ontained from
this can be compared with information from an lonosphneric
sounder which is also .operateg by S.T.3. Further data can be
obtained by measuring the extent of iaraday rotation of the
plane of polarization of satellite and missile zerial systems.
In this wey it is hoped to make a fairly detailed study of

the ionosphere at various times and, in particular, to gather
data on the area above the F2 meximum.

Simultaneous kinitrack and Baker-sNunn recordings have been
made on some I5 satellites and a long Minitrack follow on &
missile flight with some Optical follow has been obtained.
The considerablec analysis werk required to fully reduce this
data is being progrcssed slowly,

A number of signal strength recordings with various
ground aerial arrangements have been made and studied, and
it is now possible to clearly distinguish bstween fades due
to satellite rotation and Faraday effect for each satellite,
This method of measuring integrated electron densities appears
to be very powerful, particularly with satellites radiating
at 20 megacycles. :

AIRGIOY/ : Some study will be made in the near future of infra-
red radiation in the night airglow both from equipment located
on the ground and carried in a Long Tom rocket. The radiation
to be studied in the first instance is that associated with
the OH radiation at heights of the order of 80 kilometres,
This project has been accented as.an item on the aNCO3IPAR
-progremme. - ‘

LISSILE GLOYS ETC.: Atmospheric phenomena agsociated with the
flight of high zltitude missiles could yield valuable data on
the upper atmosphere., Spectoscopic dats has been obtained on
the re-entry of one such missile into the carth'!s atmosphere.
It is planned to continue re-entry study with improved equip-
ment and to develop equlpment for examining other glew effects
which occur elsewhere in flight,




APFENDIX B

necoummended Research Projects.

IJITRODUCTION

The Australian Naticnael Committee on Space Research
reviewed a number of specific proposals which it had re-
celved both from Government organisations and from Univers-
ities in response to an invitation.

Uf the fifteen proposals suomitted, the Committee
decided to sponsor eight which were selected according to
the folloving criteria

I. The prcject i's new in concepticn and of consider-
able scientific value H

or

<. 1t comprises an improved technique or new method
of conducting measurements already made or being
made

or .

5. the project derives special significance from
Australia's geographical position, in that it
provides Scuthern Hemisphere data complementary
to that available from the Northern Hemisphere.

RECOLMENDED PLOJECTS

Setellite Vehicle

or.D.F. kartyn (C.S.I.R.0. Upper Atmosphere Section,
Camden, N.S.,W.) proposes to investigate, above the atmos-
phere, the low frequency radio emissions that occur in
bursts in the band of frequencles 2 - 40 kc¢/s and are nor-
mally associated with high frequency radio bursts from the
sun and disturbances in the geomagnetic field.

These lov frequency emissions appear to be caused by
the interaction between the outer atmosphere and the streams
of particles that cause aurorae.

acting upon the offer of the U.S.Aeronautical angd
Space Administration it isg proposed to recommend to WASA
that space be allocated in the U.S. satellite vehicle
Scout,

Rocket Vehiclss

. The projects are grouped according to compatibility,
that is to say, according as two experiments may be con-
ducted with the same rocket without mutual interference.

First Group

Dr.E.B.Armstrong (Satellite Tracking Station, Woomersa)
proposes to investigate in detail the powerful infra-red
emission from the hydroxyl radical OH by means of photo-
meters sensitive to the infra-red carried in rockets. The



rav. oo oui ’fiths enotnnorersi oare 30 to 95 kilometres and
the lawoend ro wou ) o de 28 uight, in the first inst-
anee .

Professcry Lab.aliiuxley {Department of Physics -
University of noeinlds) proposes to study winds at high
zltitudes. nt plCaQ(t guarterly observations of winds are
made by mearns . of balloons up to heights of 40 kilometres.
lsonthly measurcmeuts of winds ars also made at the Univ-
ersity of sdelaide by means of radic reflections from
meteor trails between the heights of 70 and I00 kilome-
tres. There is need to obtain information about winds in
thp intervening region in the renge of heights 40-70

kilometres,

It is proposed to measure winds from the drift of
clouds of "window" ejected from rockets and tracked from
the ground, Knowledge of atmosvheric circulation up to
& height of ICO kilometres in these latitudes would then
be complete.

It is anticipated that I8 rocket firings (Long Tom
or Skylark) at the rate of one.a month would be necessary.

Second Group

Dr.J.I.Pawsey (C.3.I.R.0. Radio Physics Laboratory,
Sydney) proposes to investigate the nature cf the laysr
of dust seen at a height of 80 kilometres and known as
noctilucent cloud.. It is not known whether this "cleud"
comprises ice- cryst ls condensed on meteoric dust or
whether it is actually dust of wmeteoric origin.

It is proposed to eject vater and silver iodide
into this region zand to observe whether or not the cloud
1s intensified.

Professor H.C.webster (Department of Physics -
University of Queensland) wishes to investigate the phen—
omenon of "sporadic E-ionisation" in the lower ionosphere
by means of radio waves .emitted by a transmitter in a
rocket. It is suggested that these measurements be made
from the rockets to be used in the preceding project.,

Third Project (separate)

Dr.D.F. Martyn wishes also to -investigate the low
frequency emissions (mentioned above ) by meana of rockot
borne receivers,

Trese experiments should be made from rockets on
call, the firings tu be - co-ordinated with the occurrence
of solar flares, : .

Four rocket firings are suggested,



\

2allcon Chservaticns

Dr.V.3.forper (Department of Physics, University of
Felbourne ) wishes to study 2tmospheric composition, winds and
cosmic rays by n=esns of balloons and

Dr.G. Fenton (Department of Physics, University of
Tasmenia) wishes to investigate cosmic rays.
lfoonwatch

There are flve lioonwatch Groups (ideluide, tielbourne,
Perth, Sydney zand Townsville) operating with great efficiency
and providing useful information supplementary to that obtained
Cy the Sztellite Tracking Centre at Woomera,

Jutstanding achievements nave been :-

I. Sydney - First World wide observation of I957

2. P&I‘th - - " n " i 1957 ,6

3. Perth ~ Hovember I957 - I4 out of I8 world wide
observations of I957 g

4. hdeleside - Last observation of I957 o

S, Adelalde

‘iorld wide search for I958 £ , during
april and May 1958 resulted in two sight-
Ings - one in iAdelzide,

6. rdelaide - nmong the few Koonwatch teams to sight
and 1958 § during its last three days.
Perth

7. adelaide - Special commendation from the Smithsonian
~3trophysical Observatewry fer an observa-
tion of 1958 ¢ on I/I/59,

8. ndelaide - world wide search for I958 & in June I959
(lost) - Found by Adelaide -and stations
in Japan. -

The following is a quotation from a letter from the U,.S.
Alr Force Agency, Space Track to the idelaide Group :

"In view of the scarcity of good observations from the
Scuthern Hemisphere your contribution in observing
Satellites is extremely valucble".

It 1s highly desireble that this work be encouraged and
the groups kcpt alive.




REPORT ON BELGIAN ACTIVITIES

Fresented by M. Nicolet

, In June 1959, a National Space Research Committee
was created by the Royal Academies of Sciences of Belgium in
order, among other things, to represent the Academies in
COSPAR.

This Committee is in close relation with the National
Center of Space Research, grouping representatives of the
Scientific Belgian Universities and Institutions. Its address is
Centre National des Recherches de l'Espace (CNRE), 3 avenue
Circulaire, Brussels 18.

The object of CNRE is to develop research dealling
with space. At present, the prograame includes visual obser-
vation of satellites, theoretical problem of orbits and study
of upper atmosphere structure. The first results obtained on
the atmospherc's structure will be presented at the symposium.
TIn the immediate future, studies will be effected on problems
of physics and chemistry of atmospheres.  The futurc programme
will depend on possibilities provided to the Center.



REPORT OF CANADIAN ACTIVITIES

1. ".Ihe Canadian National Committee

Early in 1959 the National Research Coun01l of Canada formed
an "A85001ate Committee on Space Research". This Committee is organised
along parallel lines to associate committees in other scientific dis-
¢iplines. These committees are national in character and form the
connecting link between international unions or ICSU special committees
and the activities in that d1301p11ne in Canada. The committee is,
therefore, the Canadian National Committee on Space Research and
coordinates non—defence space -activities in Canada.

The membership in the Committee 1s as follows:

IRMA
BERsrn'DeC. Rose ~ : - National Research Council
—Dr. J. Auer ' , = National Research Council
: ' ' : (representing medical interests
Mr. C.M. Brant . - Department of Transport

(Telecommunications Division)
Defence Research Board

Defence Research Board

Lefence Research Board
University of Saskatchewan
Laval University

University of British Columbia
Dalhousie University
Department of External Affairs
Department of Transport
(Meteorology Division)
National Research Council
University of Western Ontario
University of Toronto

Dominion Observatory

National Aeronautical Est.
University of Alberta

McGill University

Dr., J.H. Chapman

Mr. R.F. Chinnick

Mr. J.W. Cox

Dr. P.A. Forsyth
Professor C. Fremont

Dr. G.M. Griffiths

Dr. A.D. MacDonald

Mr. J.A. McCordick

Mr., P.D. McTaggart- ~Cowan

Dr. D.W.R. McKinley
Dr. A.D. Misener
Dr. G.N. Patterson
Mr. M.M. Thompson
Mr. F.R.. Thurston
Dr. B.G. Wilson
Dr. C. Winkler
RETARY
Mr. B.D. Leddy o ~ National Research Council

An executlve and coordlnatlng commlttee has been formed
con51st1ng of :-

‘Dr. D.C. Rose -~ Chairman of the Associate Commit
Dr. J.H. Chapman

Mr. J.W. Cox

Dr. D.W.R. McKinley

Mr. B.D. Leddy - Secretary of the Committee



IT. The Fort Churchill Rocket Launching Facility

The rocket launching facility at Fort Churchill was estab-
lised as an IGY activity by the United States on the invitation of the
Canadian Government. Though the facility was financed by the United
States and United States personnel operated the facility the Canadian
contribution was considerable in that it was established at a defence
base where housing and messing of personnel were already available.
Laboratory space was provided by the Canadian Defence Research Board,
the required meteorological services were partly provided by the
Department of Transport and aurora and ionosphere observations
supporting the rocket work were supplied by Canadian teams. The rocket
launching facility operated under the jurisdiction of the Canadian
Commanding Officer at Fort Chruchill. Although the contribution of the
United ‘States authorities was great and, in fact, made the much smaller
Canadian rocket program possible the project was considered as a joint
effort. Canadian research workers in this field appreciate the advan-
tages in experience and opportunity given us by our United States
colleagues in establishing this facility in Northern Canada.

At the close of the IGY the aggreement between the Canadian
and United States Governments terminated and the launching facility
was closed for several months. When the post-IGY program was prepared
and the formation of NASA was completed a long-term program was planned.
This is in hand at present. It involves the joint use of the Fort
Churchill launching facility by United States and Canadian scientific
teams. It is anticipabed that the United States program at Fort Churchill
will be considerably larger than Canadian activities for some time.

The launching facility at Fort Churchill is rather unique in
that it was designed for scientific purposes, only a few launchings
have been carried out in the area having a defence objective. The
facility includes two launching towers, one for liquid fuel rockets
15 inches in diameter particularly designed for launching of the Aerobee
type of rocket. The second is a launching rail suitable for smaller
rockets of the Nik-~-Cajun type. In addition, a simple rail launcher
was built during 1959 by the Canadian Armament Research and Degelopment
Establishment for launching at elevation angles up to about 70° a series
of 17 inch solid fuel rockets designed as propellant test vehicles (P.T.V.).

The facility isequipped with preparation buildings for the two
vertical launchers and connecting corridors. A Deppler velocity and
position indicator (DOVAP) is included with appropriate ground stations
in an array up to about 10 miles from the launching =ite. A VHF
communication systcm is irctallcd conneeting all stations. A radar
tracking system is uscd, a boocon being carricd in the rocket, for range ,
safety control. Telemetering systems for recording signals from the
rocket are available. i

III. I.G.Y. Rocket Firings

Approximately 120 rockets were launched at Fort Churchill
during the pre-IGY and IGY period. The objectives covered measurcments
on pressure, temperature, density, winds, magnetic field, cosmic rays,
various types of radiation and electron density in the ionosphere.

vees/3
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I1I. cont.
Canadian scientists tock some part in the whole program and the
instruments in two IGY Nike~Cajun rockets were completely built by
Canadian scientists at the Canadian Armament Research and Development

Establishment. These were launched successfully in the autumn of
1958. The objectives will be discussed .in Section V of this report.

IV, Pest-IGY-Launchings

A continued program of launchings for scientific purposes has
been arranged during the latter months of 1959. Plans are ip hand for
" launchings during 1960 and for an indefinite period thereafter.

V., Canadian IGY Lzunchings at Chur:hill

The two rockets launched at Chur:hill carrying Canadian
built instruments were designed for studies in the sodium layer, and of
radiation in certain infra-red bands in the upper atmosphere. The
instruments were carried in Nike-Cajun rockets. They included photo-
meters of spectral sensitivity selected to dctect sodium and infra-rcd
detectors sensitive to selected bands in the OH emission spectrum.
Valuable data were obtained on the height of th¢ sodium layer and the
height at which the OH emissions were strong. The details will not
be included in this report since they are being presented in a paper
by Mr. R.¥. Chinnick at thc sympos1um being held at the time of thls
meetlng ‘of -COSPAR.

VI. Canadian Rocket Experiments during 1959

(a)Ionosophere and Cosmic Ray Measurements

' Two Aerobee-Hi rockets were launched at Fort Churchill in -
oeptember 1959 containing Canadian- experlments. The primary experiment
in sach rocket was for the measurement of electron densities in the :
absorbing layers in the lower ionosphere, using the well known two
frequency technique. Cosmic ray measuring instruments were included
and auxiliary instruments included an aspect indicator based on the
direction of the sun and a magnetometer. One of the rocketswas
launched successfully and good data were obtained up to over 200 Km.
®he second rocket failed after a few seconds of flight. The details
of these experiments will be presented by Dr. J.H. Chanmdn at this
symp051um. : '

(b)' Propellent Tést Vehicle (PTV)

., Researchy on propellants for large rockets has been mrried
out for some time at the Canadian Armament Research and Development
Establishment. Four propellant test vehicles (PTV) were launched at
Fort Churchill in September 1959. Since invesgtigations into rockets
and propulsion are not in the terms of reference of COSPAR no details
will be presented here except to say -that modifications of this vehicle
give promise of being a very useful and economical rocket for scientific
purposes capable of carrying a payload of 100 Kg to a height of 250 Km.

4!
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- VII. The Canadian Satellite Experiment

Arrangements have been in hand for some time for the con-
struction of instruments in Canada by our Defence Research Telecom-
munications Establishment to be launched in a polar orbit using a
United States satellite launching rocket scmetime in 1961. The
experiment is in effect an upside down vertical incidence ionosphere
sounder (topside sounder). Pulses from the satellite will be trans-
mitted and the return echo from the top of the ionosphere will be
observed. Preliminary experiments involve the measurements of cosmic
noise in the region of 3 Mc/sec above the ionosophere. Equipment to
do this has already been prepared and may be demonstrated at the
symposium held at the time of this meeting. Dr. J.H. Chapman is
presenting some details of this experiment at the symposium.

VIIT. Future Plans

It is anticipated that the growth of space research in Canada
will be slow. Our United States colleagues will continue to operate
the launching facility at Fort Churchill for the next few years and
are planning for the launching of a number of rockets from these during
1960, We will contain the close cooperation that was carried out
during the IGY.

During the year 1960-61 we expect to launch a few rockets
from Fort Churzhill in a Canadian program but using the Jjoint range
facilities. The Canadian program will probably include between five and
ten rockets some of which will be the 17 inch solid fuel rockets men-
£ioned. above. These will carry instruments to measure electron density,
atmospheric density, magnetic field and cosmic rays. '

IX, Sgtellite Tracking

A "Minitrack" satellite tracking station is being constructed
near St. John's, Newfoundland, that is, near the most easterly of the
Canadian coast. This will form one of -the networks of Minitrack stations
operated by NASA. The station will be established by NASA but its
operation will be a Canadian project.




REPORT ON FRENCH ACTIVITIES
Presented by P. Muller

The French contribution deals with rockets and satellitces.

1. ROCKETS

A series of % rockets, Veronigue, hzve been succescefully launched
at Colomb-Béchar in March 1959; two of them have ejected a cloud of
sodium; the first reached an altitude of 127 km, thce sccond rcached
an altitude of 180 km. Temperaturc, density and wind directions at
high altitudc were measured.

The Office National d'Btudes et de Roccherches Adroncutigques has
directed the studies on the realisation of rockets and vchicles of
space rescarch for exploration up to 1.000 kxm, which could cventually
direct the launching of satellites. An experimental missile was used
for the study of radioactive artificial acrosols concentrations at
wigh altitude. This was done in collaboration with thoe Commissariat
i 'Pnergie Atomique.

The 1960 programme includes the launching of 20 rocketg Veronique
in three series: six in February (ejection of Sodium and Fotassiwn),
four in Junc (2 Sodium and 2 of chemical explosion), ten in December,
having two programmes: a.) the width of the Lyman and the magnetic ficld
by magnetic resonance of Caesium, b.,) diffuse light of the sky.

2. SATELLITES

The system of French stations includes: a centre ot Meudon, cquip-
ped since a few months with & telectype, and since a fow days with on
IBM 650 machine; posts in somc Obscrvatorics and somc twenty strtions .
of the Météorologiec Nationale. As it has been anncunced in The Hegue,
ten of these stations situated in the overseas territories, have joincd
those already operating in France ~nd in Algeriz. Thoese posts are five
in Africa: Dakar, Bamako, Fort-Lomay, Brazzavillc und Djibouti; one in
Madagascar: Tulcar; two in the Pacific: Noumea and Fopeete; finally
two in the Atlantic: Fort-de-Francce and Cayennc. At prescunt, they
can only follow objccts visible with &« naked eye, but 1t is plannced
to provide them in 1960, after the Observatories have becen cquipped,
with standard theodolite, probably of 100 mm aperture, to follow also
weak objects. The system of communications is that of the Mcteorology
(teletype and radio). :

Many hundreds of passages have been already observed at Meudon,
at the Pic-du-iidi, and at mony motco stations (meinly El-Golea). The
technique consists in following all the passages nnd devermining the
time and direction every 10 to 15 seconds; it allows to obtain an arc
of 20 to 30 degrees on the orbit. ’

Photogrephic obscrvation will be ready in o fow weeks ot liouden
and Strasbourg; it will bc¢ donc with air-craft cameras K 27.

Radio cmissions of satcllites hnave been the subjoect of routince
listening and studies on propagation at the RTF contre ot Idmours,
at the Laboratoire Natiocnzl de Radioflioctricité, -nd at the Coentro
National d'Etudes des Télécommunicotions,

Francce is intcrested in perticipoation in the utilisttion of the
inflatable sphcre to be placed in crbit as 2 passive rellcector by
the U.S.A., hopefully in 1960.




REPORT ON ACTIVITIES

OF GERMAN FEDERAL REPUBLIC

Presented by J. Bartels

: A National Committee for COSPAR has been estab-
lished in December 1959, Work done in Germany was on
tracking and orbit calculations using Doppler effects
(Ssternwarte Bonn, Dr. Priester) and on radio reception
from satellites (Faraday effect). Moonwatch results of
several amateur stations were transmitted to the data
centres.,

: As a