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NOTE BY THE RAPPORTEUR

1. By resolution 1348 (XIII), of 13 December 1958, the General Assembly
esteblished an AQ Foe Committee on the Peaceful Uses of Outer Space consisting
of the representatives of Argentina, Australia, Belgium, Brazil, Canada,
Czechosglovakia, France, India, Iran, Italy, Japan, Mexico, Poland, Sweden, the
Unicn of Soviet Socialist Republics, the United Arab Republic, the United Kingdom
of Oreat Britain and Northern Ireland and the United States of America.
2. The work of the Ad Hoc Committee was conducted at United Nations Headquarters
in New York. It began cn & May and concluded on 25 June 1959,
3. The representatives of the following States took part in the work: Argentina,
Australia, Belgium, Brazil, Canada, France, Iran, Italy, Japan, Mexico, Sweden, the
United Kingdom of Great Britain and Northern Ireland and the United States of
America,
4. The (ommittee elected the following officers:

Chairman: Dr. Keto Matsudaira (Japan);

Vice-Chairmen: Dr. Mario Aradeo (Argentina);

Rapporteur: Mr. Jossph Kisot (Belgium),
5. The Committee established two committees of the whole, one technical under
the chairmanship of Dr. D.C, Rose (Canada), and the other legel under the
chairmenship of Prof. Antonio Ambrosini (Italy)., The Technical Committee prepared
the report on paragraph 1 (b} and the Legal Committee the report on paragraph 1 (d).
At the request of the éé Hoc Committee, the Secretary-General presented a report
covering paragraph 1 (a) of the General Assembly resolution wbich constituted the
pasis for the Committee's repori on that paragraph.
6. The Ad Hoc Committee and its committees of the whole have held twenty~five
meetings, They were given valuable asgsistance by the United Nations Secretariat,
especially by Dr. Sanford Schwarz, Secretary of the Ad EEE Committee and of the
Technical Committee, M. Oscar Schachter, Secretary of the Legal Committee, and
Mr. Gecffrey 8, Marray, the representative of the Secretary-General.
7. By the terms of resolution 1348 (XIII), the Ad Hoc Committee was required
to repeort to the (General Assenbly on the four following matters described in

paragraph 1 of the resolution:
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"(a) The activities and resources of the United Nations, of its
specialized agencies and of other internaticnal bedies relating to the
reaceful uses of outer space;

“(b) The area of international co-operation and programmes in the
peaceful uses of outer space which could appropriately be undertaken
under United Nations auspices to the benefit of States irrespective of
the state of their sconomic or scientific development, taking into
account the following proposals, inter alia:

(1)

(31)

{iid)

I'I(c)

Continuation on a permanent basis of the outer space research
now being carried on within the framewerk of the International
Geophysical Year;

Organization of the mutuael exchange and dissemination of
information on cuter space research;

Co-ordinaticn of naticnal research programmes for the study
of outer space, and the rendering of all possible assistance
and help towards their realization;

The future organizational arrangements to facilitate

international co-cperation in thies field within the framewerk of the
United Nations;

"(d) The nature of legal problems which may arise in the carrying
out of programmes to explore outer space.”

8. Each of these four matters iz the subject of a separate part of the present

report, which the Ad Hoc Committee adopted unanimously on 25 June 195G:

Part I: paragragh 1 (
Part IT: oparagraph 1 (
Part ITI: paragraph 1 (
Part IV: paragraph 1 (
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PART T

(PARAGRAPE 1 (a) CF GENERAL ASSEMBLY RESOLUTION 1348 (XIII))

1. The Ad Hoc Committee on the Peaceful Uses of Cuter 3pace, at its first
meeting on 6 May 1959, requested the Secretary-General tc prepare a report on the
subject matter of paragraph 1 (2) of General Assembly resolution 1348 (XIII),
namely, "The activities and rescurces of the United Nations, of its specialized
agencies and of other international bedies relating to the peaceful uses of outer
space”. On 16 June, the Secretary-General submitted a ccmprehensive and valuable
report (&/AC.98/4) to the Committee on these matters, which stands as a part of
the documentary records of the Ccmmittee.

2. The present part I is based on the Secretary-General's report. The Ccommittee
has sought to summarize the pertinent data in such a way as to facilitate future

United Netions discussions relating to the peaceful uses of cuter space.

I. INTERNATICNAL SCIENTIFIC QRGANIZATIONS

L. The international sclentific unions

3. The principal non-governmental international bodies which are interested and
active in spece research are the internaticnal scientific unions in the several
major fields of science which benefit by experiments utilizing sounding rockets,
satellites, and space probes. These are:

International Astronomical Umion (TAU)

Internatiocnal Union of Geodesy and Geophysics {IUGG)

International Union of Pure and Applied Chemistry (IUPAC)

International Scientifie Radio Unicn (URSI)

International Union of Pure and Applied Fhysics (IUPAP)

Internaticnal Union of Biologlcal Sciences (IUBS)

International Union of Thecretical and Applied Mechanics (IUTAM)

International Union of Physiological Sciences (IUPS)

International Union of Biochemistry ({IUR)
L.  The International Union of Mathematics (IUM) has also expressed scme interest.

The interests of the remaining three internationzl scientific unions, i.e.
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International Geographical Unicn (IGU), International Union of Crystallography
(IUCr) and International Union of the History of Science (IUHS) lie outside the
space field,
5. The objects of the unlons are:

{a} To promote the study of problems relating to their scientific fields;

(b) To initiate, facilitate and co-ordivate research into, and investigation
of, those problems which require international co-operaticon;

{¢c) To provide for discussion, ccmparisons and publication.
6. The unioneg are maintained by the voluntary, part-time work of a small group
of active scientists elected for limited terms. The administration is small and
flexible, The activities are directed toward organizing meetinge ranging in size
from small symposla con specialized topics to large congresges devoted to all
agpects of the whole discipline, and in maintaining or encouraging publications.
T The unions maintain contact with scientists in the various countries through
national ccmmittees or equivalent bodies, one for each discipline. Annual
national contributicns to the unions are paid by the national committees, the
total for all thirteen unions amcunting to between $150,000 and $200,000 per year.'
The national committees are often organized by or related to the national

academies or research councils in the reaspective countries.

B. The Interpational Council of Scientific Unions

8. The establishment of the International Council of écientific Unions (ICSU) in
1931 provided a central organization to deal with problems of ccmmen Interest and
to encourage internaticnal scientific co-operation.
9. Further objects of the Council are:

(a) To encourage international scientific activity in subjects waich do not
fall within the purview of any existing international organization;

(b) To enter, through the national adhering organizations, into relations
with the Governments cof the countries adhering to the Council in order to promote
scientific investigation in these countries;

(c) To maintain relations with the United Nations and its specialized agencies.

(d) To make such contacts and mutual arrangements as are deemed necessary with
other internaticnal councils or unions, where ccommcon interests exist in the field

of the natural sclences covered by the Council. ‘
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10. The General fissembly of ICSU conslsts of representatives of the thirteen
sclentific unlons and of national representatives from the national academies or
regearch councils of the forty-five countries adhering to ICSU. The Assembly
meets triennially and elects an Execubive Bosrd, which meets annually. There 1s
an administrative office in The Hague with a semall full-time secretariat.

11. The finarcial resources of ICSU coneist of contributions from the national
adhering bodies amounting to about $50,000 per year and an annual grant‘of about
$200,000 from the United Nations Educational, Scientific and Cultural Organization
(UNESCO) to support the scientific activities of the unions.

12. There are always a certain number of tasks which lle on the borderline
bhetween two or more unioﬁs. The Council takes special care to £ill needs for
co~operation or Joint activities involving the digsciplines of several unicns

or many natiocnal academieg. Typical examples are the Interrational Geophysical
Year, Antarctic Research and Space Research. The Council copes with these tasks
as they arise in international scientific life by the formation of special
ccumittees, such as the Speclal Committes for the International Gecophysical Year
(CSAGT), which was formed in 1953 and will cemtinue to the end of June 1959, the
Special Committee on Cceanographic Resesarch (SCOR), first established in 1457,
and the Special Committee on Antarctic Research (SCAR), 1958. '

C. The Irternational Geophysical Year

13. The activities of ICSU in space research began as a part of the programme cof
the Special Committee for the Internsticnal Geophysical Year (CSAGI).

4. At e CS4GT conference in Reme, in 195%, a2 resolution was passed urglng that
a8 many nations as possible consider the development of satellites carrying
scientific instruments, which would ve placed in orbits around the earth during
the International Geophysical Year, The resclution stated:

"In view of the great lmportance of cbservations during extended periods
of time of extra-terrestrial radiations and geophysical phencmena in the
upper atmosphere, and in view of the advanced state of present rocket
techniques, CSAGI recommends that thcought be given to the launching of =mall
satellite vehlicles, to thelr scientific instrumentation, and to the new

problems associated with satellite experiments, such as power supply,
telemetering, and orientation of the vehicle.”
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15. Within a year, both the United States and the USSR indicated thelr intention
to launch satellites. BSuccessively, attention was devoted by C3AGI to the
several rhases of the earth satellite~tracking programmes. 3Special emphasis wasg
placed on the need for wide international co-operatlion in tracking sateliites

to develop their full sclentific potential. Many nations indicated a willingness
to set up satellite observation staticns.

16. Being non~governmental in organization, and with limited financial resources,
C3AGI achieved great success through the voluntary co-cperation of the
rarticipating national committees. Partlcularly in the rocket and satellite
programmes, the financial and logistic support of the programme by the several
national govermments was essgential.

17. With the terminaticn of the Internstional (eophysical Year, there was s
wide~spread desire to continue internaticnal co-operation in the planning and
co~ordination of space research as well as other activities of the year. This
led to a programme of International Geophysical Co-gperation 1959 (IGC) and to the
formation of several special committees, including & Committee on Space Research
(COSPAR).

D. The Ccmmittee on Space Regearch

18. The Cormittee on Space Research (COSPAR) was established, provisicmally for
an initial pericd of cne year ending 31 December 1959, by 2 resclution of the
eighth General Assembly of ICSU (Washington, D.C., 2-6 October 1958). The
resolution stated that the primary purpose of COSPAR was "to provide the world
scientific community with the means vhereby it may exploit the possibilities cf
satellites and sgace probes of all kinds for scientific purposes, and exchange
the resulting data on a co-cperative basis".

12. The Ccmmlittee isg concerned with sclentific research in the trcoadest sense.
This is made clear by the provisicnal charter according to which the Committee
shall promcte fundamental research on space, on an internhational scale, but shall
not ncrmally concern itself with such technological problems as rropulsion,
construction of rockets, guidance and conbrel. This objective shall be achleved
through the maximum development of space research programmes by the international

ceamunity of scientists working through ICSU &nd its adhering naticnal academies

oo
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and international scientific unions. The Committee shall report to ICSU those
measures needed in the future to achieve the participation in international
programmes of space regearch of all countries of the world with those which are
already asctively engaged in research programmes within the demain of COSPAR.
20. The Committee's ccmposition has been provisionally established to consist
of':

(a) The representatives of national scientific institutions of the seven
countries launching satellites or having a major programme in rocket research;l/

(b) The represéntatives of the national sclentific institutions of three
of the countries involved in tracking cr other forms of space research on an
‘agreed gystem of rotaticn;

(¢c) The representatives of nine international scientific unions.
21. The Committee has held two meetings to date, an organizational meetlng in
London in November 1958 and & second meeting at The Hague in Mafch 1959. The
actions teken may be gummarized as follows:
22. All the countries that had taken part in the rocket and satellite programme
of the International Gecphysical Year, namely, Australia, Canage, France, Japan,
the Union of Soviet Socialist Reputlics, the United XKingdom and the United States
were admitted to membership under group {a) menticned in paragraph 20 above.
India, Peru and the Union of South Africa were invited as the first rotating
members under group (b), but only the Union of South Africa accepted and wes
present at the second meeting. Group (¢} contains the representatives of the
nine uniong previcusly iisted as interested and active in sﬁace research.
23, Three contiruing working groups were established as follows: (1) Tracking
and Transmissicon of Scientific Information; (2) Scientific Experiments (including
biological experiments); (3) Data and Publications. Ad hoc committees were
established to consider matters relating to experiments with biologleal

implications and contaminaticn by atomic explosions.

E/ These seven institutions (Australia, Caznada, France, Japsn, Union cf Soviet
Socialist Republics, United Kingdcm and United States) contributed or were
to contribute the $55,000 making up COSPAR's budget.
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2. The task of the Working Group on Tracking and Transmission of Scientific
Information is to: (a) delineate problems that may exist in this area;

(b) propose and facilitate specific working arrangements for and among cperating
networks; (c) study the compatibility of frequencies, eguipment and problems of
radio interference. fLmong the matters of concern to this working group are
methods whereby tracking systems can obtain "acquisition data' in time to permit
tracking of space probes and satellites by the tracking equipment; problems of
synchronizing cbservations on different networks; telemetry techriques; and the
continuing need for optical as well as radlo tracking. In connexion with point
(c) above, the working group has not been called to assume responsibility for
requesting frequency allocations, but it will work to ensure adequate and timely
action through existing organizations responsible for such activity (International
Telecommunications Unicn and International Radio Consultative Committee).

25. The task of the Working Group cn Scientific Experiments is to: ({a) evaluate
scientific experiments sutmitted by countries which do not have facilities for
launching space vehicles in order to determire the scientific desirability and
Teasibility of incorporating them in scme form of space vehicle} (v} draw
attenticn to fields of regearch not receiving sufficient emphasis, which might
prcfitably be investigated through use of space vehicles; {(c) arrange for
co=-ordinated activities by participating countries.

26. The task of the Working Group of Date and Publications is to study the need
for various forms of data exchange and for the pﬁflication of results, continuing
in this ccnnexion the use of existing worid data centres and erranging for the
continued cperation of any reccmmended mesns for such publication and exchange.
27. The Committee further recommended that COSPAR should: (a)} inform all
participating committees engeged in rocket programmes about the purposes of @
proposed series of "rocket weeks", requesting suggestions and proposals for
scheduling such coeoperative groups of firing, including specific suggestions for
a first such Rocket Week to be held in November 19593 (b) inform the same
participating comwittess of the United States offer to undertake the launching
intc epeace of suitable and worthy experimente propesed Tty scientists of other

countries.

/is
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28. At COSPAR's second plenary meeting, in March 1959, delegates from Australia,
Canada, France, Japan, the Union of Scuth Africa, the Unlon of Sceviet Socialist
Republics, the United Kingdom and the United States reported on the programmes
being carried out by their respective national sclentific institutions.

29. The Soviet delegate, illustrating the status of space research in the

Soviet Unicn, divided the primary scientific tasks of space resesarch into three
categories: (a) study of the phenomena occurring on the earth and in the upper
atmosphere and the influence of cosmic rays; (%) the properties of cosmic space

as a medium in which man has to work and to travel; (c¢) the study of the phencmena
on the planets and the stars which are impossible to observe from the earth's
surface as the result of interference by the earth's atmosphere. The research in
the upper parts of the atmosphere and in outer space was belng continued by the
Soviet Union. The rocket would te used as & routine means of studying the upper
atmosphere; their number and the number of launching places would be increased.
Satellite research would be continued, including experiments of a biological and
astrophysical nature.

30. At the same meeting, the United States delegate stated that, although the
gclentific planning was still in its preliminary stages, it was hoped that in

each of the next two years between 75 and 100 sounding rockets might bte launched

in the Unlted States and approximately one or two satellites or space probes every
two months. In the rocket-sounding programme, emphasis would be placed on
experiments relating to atmospheric structurs; electric and magnetie fields;
astronomy; energetic particles in the lonosphere. The satellite programme would
cuphasize atmospheres; lonoccpheres; sstronomy; energetic particles; elcetrical and
magnetic fields and gravitaticn. Space probes would investigate energetic partiecles,
fields and icnospheres. In each case, the cbjectives were set out in detail and the
planned prograrme was outlined separately for the long-range and for the inrediate

future.

E. Other international orpganizaticrs

31l. The following international organizations are non-governmental, but they are
not affiliated with ICSU.
%2, The Council for International Organizations cf Medical Sciences (CIOMS) kes a

professed interest in the medical aspects of manned space flight, a subject vhose

four
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research lnterests are also represented during the present preliminary stages by
the Internaticnal Unicn of the Physioleogical Sciences, represented in ICSU and in
COSPAR.

33. The Union of Interrational Engineering COrganizations (UATI) and several of
its constituent crganizations have a potential interest in the progress of space
research.

34. The International Lstronautical Federation (IAF) was founded in 1950 by
representatives of a number of national sociletieg interested in rocketry and space
exploration meeting in the first Internstional Astronsutical Congress. The
constitution of the IAF, adcopted in 1952, states that the purposes of the
organization are to promote and stimulate the achievement of space flight as s
peaceful objective, to secure the wide-gpread dissemination of technical
information, to stimulate public interest in space flight through the major media

of mass communiication, and to foster research and development.
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IT. INTER~GCVERNMENTAL CRGANIZATTIONS

A. United Nations

35.  As with other problems in inbternstional political co-operation and
internationgl economle and social ccliasboration among its Members, the ground on
which the activities and resources of the United Nations in this field rest is the
provisicn in Article 1, paragraph 4 of the Charter that the United Nations

shall be & centre for hermonizing the actions of its Members in attaining their
common ends, and the pledge given by Members in Article 56 "to take joint and
separate action in co-operaticn with the Organization for the achievement” of
solutions of international econcmic, scocial, health, cultural and educational
problems. The Genersel Assembly, tThe Zconcomic and Sccial Council, and thelr
subgldiary organs, as central organs for harmonlzing the actions of Members, have
developed international co~cperative activities in fields affected with a
geientific interesgt.

%6. The Secretary-General has similarly used his functicns to promote co-cperation
among Govermments. In thils he has sometimes acted on his cwn initiative and
scmetimes in response to reguests from the General Assembly, asking him to make
gtudies, to take procedural steps or, in some cases, to make proposals.

37. There are cgther areas of Unlted Nations activity to which developments in the
peaceful uses of outer space are relevant. These lie in the dom&in of promotion
of the econcmic, sgocizl and cultural development of States and 1n the progressive
development of internaticnal law. The Tconomiec and Social Council is concerned
with major inventions or technological improvements which affect exlsting patterns
of economic and social activity. The progress anticipated in the near future in
outer space in the fields of meteoroclogy, climatology, telecommunications,
transport, and poséibly'biology, is important from the standpoint of long~range
econcmic policies.

38. One of the more important functions of the Crganization is to assist in
co-ordinating the activities of the specialized agencies. In this capacity,
through the Economic and Soclal Council, it follows the work of the specialized
asgencies and assists in inter-agency co~ordination, at the Secretariat level,
through the Administrative Committee on Co~ordination and its Preparatory

Committee.

/oos
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39, Of relevance alsc is the functicn of the General Assembly under Article 13
cf the Charter to initiate studies and make reccmmendaticns for the purpese of
encoureging the progressive development of international law and its ccdification.

B. United Naticns Bducational, Sclentific
and Cultural Organization

L0, In accordance with its constitutional responsibilities, UNESCO has, since its
inception, undertaken as cone of 1ts major tasks to promote scientific co-operation
between 1ts Member States. In doing so, UNESCC has worked in the closest
collaboration with the United Nations, the specialized agencles and the
International Atomic EZnergy Agency {IABA). To this end the General Conference,

at each of its sesgsions, has included in the regular progremmes of the Crganization
8 rescluticn relating to the promction of scientific research through

internatibnal cc=cperaticn. The relevant resolution in the programme for
1959-1960, adapted by the General Conference at its tenth sessicn
(November-December 1958), reads as follows:

"10C/Resolution 2.41: The Director-General is authorized, in
co-operation with the United Nations, the specialized agencies, and cother
appropriate international organizations and national and regional research
bodies, on the advice of advisory committees when appropriate, to study
gcientific problems, the scluticon of vwhich mey help to improve the living
conditions of mankind, to stimulate research on these problems and to promote

when appropriate the adeption of international or regiocnal measures for the
development of such research, particularly in the following fields:

(a) General problems of scientific research;
(b) Humia tropical zcne;

(¢c) Marine sclences;

(d, Cell tiology;

(e) Basic research in nuclaar physics;

(f) New sources of energy;

(g) Numerical processing of informetion and electronic computation;
(h) Interdisciplinary brain research; and

(i) Exploration of extra-terrestrial space; and

to participate in the activities of memter States, at their regquest, in
scientific research in the fields of humid ftroples research, marine gclences,

- basic research in nuclear physicza, and the numerical processing of
informaticn and electronic cemputation.”

/...
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br. 1In the past, UNESCO has carried out a programme of this type either by
draving up practical preposals to be implemented by groups of member States, or by
assuming direct responsibility for international sclentific research projects.

L2, In fulfilling its scientific functions, UNESCC resorts to a number of methods:

{a) Co~cperation witk international non-govermnmental scientific organizations.
UNESCO has created, or sponsored the creation of, internaticnal non-governmental
crgenizations, such as the Union of International Engineering Organizaticns and the
Council of International Medical Organizations. Special mention should be made of
the collaboration between UNESCO and ICSU. An agreement between the two
organizaticns, signed in 1951, provides that they will assist one ancther with a
view Lo facilitating the executicn of their joint programme in the field of
international scientific co-operation, and that they shall consult each cther on
all ques%ions falling within their common sphere of interest. UNESCO has undertaken
to grant IJSU an annual subventlion designed to facilitate the co~ordination of the
activities of the Council's member organizations and to provide funds for such
scientific projects included in the programme of iCSU as are of internationsal

"interest and in line with UNESCO's =2ims, ICSU has undertaken to give 5peciaiized
advice to UNESCO, at the latter's request, on the planning of its programme in the
field of internaticnal sclentific co-operation, and to advise UNESCO on its wofking
relationship with the non~governmental organizations within its fleld. It has
further undertaken to give particular attention to, and to develop to the utmost,
those of its programme ectivities which come within the framework of UNESCO's
basic programme.

(b) Organization of international scientific conferences on importent new
subjects which are not yet being dealt with by lnternatiocnal goverumental or non-
governmental organizatlions and of symposia on specific subjects related to the
implementation of UNESCO's programme.

(¢c) Progremme of co-ordinated research, surveys, training, etc., carried out
with the help of special advisory committees composed of leading sclentists and
representatives of international scientific unilons.

43, Mention should alsc be made of the Provisional International Computation Centre
(PECC) established by a bilateral agrecment concluded in September 1957 between
UNESCO and the Italian Institute of Higher Mathematics (Istituto Nazionale di Alta

Matematica), pending the establishment of an International Computation Centre on &
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permanent basis. The Provilsional Centre has been created for a period of two
years but will autcmatically cease to exlst when the inter-govermmental Convention
establishing an International Ccmputation Centre comes into force.

Ly, The Provisicral Centre commenced its activities in January 1958, in Rome.

The main functions of the Centre are: {(a) to ensure mutusl assistance snd
international collaboraticn between existing bodies dealing with computation and
information processing, in particular a2s regards sclentific and tecknologlcal
studies; (b) to prcmote the exchange of informetion both on sclentific matters and
on the facilities existing in various countries; (c) to assist, on request, the
countries which do not possess their own computation eguipment, and this assistance
may consist elther in undertaking certain computation tasks with the nelp of
existing services or in giving advice for the creation of naticnal centres; (d) to
help international organizetions which require its assistance; (e) to promote the
training of specielized staff; (f) to act as a link between the users and the

designers of computatlcon equipment.

C. World Metecrologlcal Organization

45, The cbjectives of the World Meteorologicsl Union (WMO), as stated in the
World Meteorological Convention of 1947, are:

(a) Tc fecilitate world-wlde co-operation in the establishment of networks
of staticns for the meking of meteorological observations or other geophysical
observations related to meteorology and to promote the establishment and maintenance
of metecrological centres charged with the provision cof metecrclogical services;

(b) To promote the establishment and maintenance of systeme for the rapld
exchange of weather information;

(c) To promote standardization of meteorclogical cbservations and to ensure
the uniform publication of cbservations and statistlcs;

(d) To further the application of meteorolcgy to aviation, shipping,
agriculture, and cther human activities;

(e) To encourage research and treining in meteorology and to assist in
co-ordinating the internatiocnal aspects of such research and tralning.

46. The Organization acts as a clearing-house for the exchenge of ilnformaetion
among 1ts members, and for the promotion of agreements among its members regarding

both the routine and exceptional transmission of metecrclogical data. It is mot,
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however, an operational organization. It operates neither weather stations nor
communication facilities. TIts recommendatlions and agreements are carried out only
through the co-coperation of the meteorolegical servicas of the member countries,
47, Since earth satellites represent a new observaticnal tcol of great potential
value to meteorclogy, early in 1958 WMO began to consider ites role in connexion with
international co-operation and programmes in the peaceful uses of outer spece,

48, The subject was placed on the agenda of the tenth session of the Executive
Committee of WMC (29 April ~ 17 May 1958). The Committee declded (resolution 14
(EC-X)) that MO should accept responsibility for meteorclogileal questions related
to artificial setellites in so far as they call for action or study ty & specialized
agency of the United Nations. The Committee further requested the President of 1ts
technical Commission for Aerology (CAE} to nominate a rapporteur to study the
meteorological aspects of artificlal satellites and to report to the eleventh
session cf the Executive Copmittee on any possible activities which might
legitimately be undertsken by MO in this field.

49, The report prepared by Dr. H, Vexler, was submitted in April 1959 4o the

Third Congress of wMO which (resclution T.9 (Cg-III)) laild down the following
policy: the organization would encoufage the development and use of artificial
satellites as a means of providing valuatle meteorological data, and collaborate

as requlired with the United Nations, other speclallized agencies and scientific
organizations, in particular COSPAR, in artificial satellite programmes of lnterest
to meteorolcgists or on which the advice of meteorologists would be useful.

50. The eleventh session of the Executive Committee, which took place immediately
after the Third Congress, took note (resolution P.6 (BC-XI)) of the latter's

pclicy and directives. It further arranged for an evaluation to bhe made of the
sbove~menticned report by the relevant technicel commlssions of WMO. The Executive
Cczmittee also set up.a penel of experts, including representatlives from its
Commissions for Aerclogy (CAE) and Synoptic Meteorology (CSM), with the following
terms of reference: (a) to keep a contlnuing review of the possible uses of
artificial satellites for meteoroclogical purpcses; (b) to make suggestions as- to
how WMO can best assist in these activities; {c¢) to present a report tc the next
sesslon of the Executive Committee.

51, The Organization ig thus officially seized of the guestion of artificial

satellites in so far as they have meteorcioglcal aspects and applications. It is
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understood that the members of WMC are commonly agreed that while it 1s difficult
to foresee all the aspects of the utilization cf data from artificlal satellites,
satellites not only have opened the way to lnvestigaticns of fundamental problems
which are needed for the understanding of the general atmospheric circulation, the
vehavicur of rainfall patterns, and other phenomena of meteorolcogiceal interest,

tut alsc offer an cpportunity for the immediate operatlonal use of observational
data 1n forecasting throughout the werld,

52. The Orgenization has directed its attenticn to both these aspects., The
meteorological ressarch interest in space is high because observations from
satellites could well furnish completely new types of data having an ultimate
significance which cannot be foreseen. The operational aspect is also of great
importance as 1t offers a practical means for obtaining otherwlse unknown synoptic
information, for example concerning cloud cover over the uninhabited cceans, This
is of particular significance in respect of the large oceanic areas of the Southern
Hemisphere, but the resulting benefit would apply to the whole world. It would be
possible, for instance, to conduct realigtic studies of the exchange of energy
between the polar regions - particularly the Antartic continent - and the equatorial
telts, This exchange necessarily affects the general clrculation, with
conseguential effects to the north no less than to the south of the Equator.

53%. Bearing in mind that the meteorclogical components will probably be only a
pertion of the total instrumentation in any particular satellite, the meteorclogical
utility could well be examined against the background of the over-all daily
cbkservational programme which has been orgenized by the members of WMO. A4s an
example, mention can be made of the fact that several hundred rediosonde
cbservaticns are made each day, at an annual cost running into millicns of dcllars.
An effective meteorcloglcal degign related to their research and synoptic use could
thus strongly support a cc-ordinated programme of research in other directioms.

54, PFrcm a practical point of view, the operaticnal use of satellite weather data
would reguire co-ordinated facilities, (1) for interrogating the satellites and
ranidly reducing the data to a form amenable for use in synoptic meteorology, and
{2) for the systematic world-wide exchange of the data for immediate use,

55. The interrogating stations need not be deglgned solely for meteorclogical
purposes. The existing space-vehicle tracking stations could be so utilized with

a little co-ordination, but it would probably be necessary to institute an



A/41k1
English
Page 21

zdditional numker related to the extent of the over-all satellite programme which
could be supported at any one time, Consideraticn could be given to the gquestion

as to whether it would not be a natural extension of WMO's pregent responsibilities
for it to take part in the planning of the space vehicle tracking stations and in
the deslgn of the necessary ccmputational practices and techniques for the reduction
of the data to amerable forms for practical use, The existing WMO concern and
responsibility in the design of codes for the world-wide exchange of date and the
co~ordinaticn of meteorologlcal telecommunications could readily be extended to

deal with satellite dats.

D. International Telecommunication Union

56, The International Telecormunication Union (ITU) is the body responsible for
the internationsl co-ordination and raticnal use of all forms of telecommupications
by landline, gubmarine cable or radio means. It is advised by twe technical
committees, the International Telegraph and Telephone Consultative Committee (CCIT)
and the International Radio Consultative Committee {CCIR), which deal with line
end radic protlems respectively. In the field of radic ccmmunication, ITU drafts
regulations which among other things define the conditions, procedure and

standards for all applications of radio to the communication of intelligence in

any form, inecluding telegraphy, telephone, picture transmission, breadcasting

televisicn, radar, navigaticnal aids, and sclentific uses such as radio astroncmy.

Internatiocnal control of radic transmission: the technical problem

57. Radio communication involves the radiation of electromagnetic waves,; one of

the important characteristics of which 1s their frequemcles. Different bands of
frequencies are allotted for different services within & spectrum which has rapidly
become covercrowded as the applicaticons of radic have increased, and this is in

spite of the fact that for the present and in the foreseeable future the radioc
spectrum covers the range of 10 kilocycles per second to 3 million megacycles per
second. 1t 1s thus necessary for all users to conform to very sgtrict rules
regarding the ares within the band which they may use for thelr transmissions.

Redio transmissicns, and the codes and procedure used in connexlon therewith, are
subject to the control of naticnal administratiocns, who, as members or assocciate
members of ITU, sre allotted precise radic frequencies and may cperate transmissions

only within their aliotment. Consequently, the basic function of ITU is to
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- establish international regulations and codes of operatiocon, and tc act as the
worid agent for the equitable and effective distribution of radio frequencies to
all users, These regulations and frequency allocations are subject tc adjustments
from time to time as may be required, owing to changing conditions cr es a result
of the improvement of radlc techniques. Among the problems faclng engineers are
the vagaries in the propagation of radio waves arcund the earth, interference due
to atmospheric disturbances, and varlations in the troposphere (lower atmosphere)
and icnosphere (upper atmosphere) through which the waves travel. The ionosphere,
in particular, is subject to disturbance due to solar activity, with the
consequenty dislocaticon of terrestrial radio transmissions. It is obvious,
therefore, that any leunching cf rockets or earth satellites which carry radio
transmitters must be of concern tc all persons connected wiltk telecommunications,
since these transmitters are potential sources of further interference with other
terrestrial users of the radic specirum. Over the past year many statements have
teen made, and there is considerable documentaticn about the pellution of the radio
spectrum  and the conseguent difficulties for world communicaticns.

58, As an indication of the future dangers that could be expected for the
telecommunication services, it is easily possible for a satellite equipped with
an effective radio transmitter to be supplied with batteries charged by solar
radlation to continue in crbit for many decades, This could seriously interfere
with communications that operate on the same freguency or adjacent frequencies

to the satellite's transmission during its travel around the earth every hundred-
odd minutes, But it is well to remember that it is explicit in the ITU regulations
that nc such avoidable interference may be caused.

59. According to the 1947 Convention drawn up ab Atlantic City, ITU (a) acts as
the general sgent for the allocation of radio frequencies; (b) promotes the
development of techniecal facilities by establishing standards and cperating rules
in order to improve teleccmmunication services; and (c) harmonizes the activities
of nations for the attainment of these ends. To implement this work, the
Convention set up an eleven~member International Frequency Reglstration Beard
(IFRB), whose duties are to record the frequencies allocated by members to users
in accordance with the provisions in the Redio Reguleticns and to furnish advice
regarding the maximum practicable number of radio channels in those porticns of
the spectrum where harmful interference may occur., To assist 1t in this aspect

of its work, ITU has also the advice of CCIR. This is a sclentific body which
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meets every three yeers toc ccnsider variocus technical radio questions and to make
recommendations for action either by 1ts national members or by ITU. Further,
CCIR has adopted the practlce, in recent years, of calllng upon UREIL for its
advice. This 18 a strictly non-political body which fosters internationsl
research in scientific radlc, and brings a detached scientific approach tc any
radic problem including those that mlght in application have a political
colouration, It is possible, or even likely, that COSPAR, if it continues in
being, could similarly act in an advisory capacity in collaboraticn with URSI.

0. At the recent Los Angeles meeting of CCIR, & reccmmendation concerning the
allocation of frequencies to transmitters on space vehicles was made; this will

e presented during the Administrative Radlo Conference cf ITU, which will open on
17 August at Geneva. In its working paper presented to the Ad Hoc Committee, ITU
indicates that the Conference agenda will also carry the item "Communications with
outer space”., Whether this will necessitate the amendment of the 1947 Convention
remains to be seen., There appears to be no douﬁt, however, that efforts will be
made for the reallcecation ¢f the radio spectrum to provide special bands for

copmunications with and between locations in space.

The International Radioc Consultative Committee and 1ts recommendations

6l. As already mentioned, the Commlttee meets in Plenary Assembly at intervals of
about three years to consider guestions that had been'referred-to,one or more of
fourteen study groups dealing with specific subjects. Recommendations adopted at
its plenary meetings are submitted tc ITU as a basls for action. Some technical
and frequency problems are, nowever, sebtled by direct agreement at CCIR level.
The very nature of radlo communication makes mutual international agreement on
frequency allocation essential, The Committee makes & study of the propagation

of radio waves and reception characteristics in different parts of the worid to
enakble it to reccmmend to ITU the best frequencies for the various services, from
the point of view of reliablility and freedom from interference. Atmospheric
disturtances have been analysed and en atlas of thunderstorm activity prepared to
facilitate the planning of world-wide radic communication systems.

62, In recent years frequencies had been assigned to radio astronomers, and their

need for the exclusive use of certain bands in the radic spectrum has had to be

Jues
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recognized. The Committee has recommended that ITU should afford cdmplete
protection to the frequencies used in radio astronomy: {a) molecular or atomic
nuclear freguencies, particularly in the hydrogen line of the spectrum; (b) bands
allocated for standard fregquency and time-signal transmissions; and (¢} seven
other frequency bands that needed to ve kept clear of man-made interference. The
case of radio astronomy has thus established a precedent for the sllocation and
protection of freguency bands for a specific sclentific purpose.

63, 1In the case of space research, COSPAR has already recormended that special
frequencies should be assigned, and CCIR, at its Plenary Assembly held at

Los Angeles in April 1959; considered the technicsl agpects of the matter. In a
detailed technical report on "Factors Affecting the Selection of Frequencies for
Telecommunication with and between Space Vehicles" (Gocument 662), the relevant
requirements are considered. In some cases, it is desired %o use radio waves
which will be deviated in the transmission through the ionosphere and troposphere,
so that the characteristics of these regions can be studied by tracking signals
received from satellites in known positions. In some other cases, it is desired
to use frequencies for which the atmosphere is guite transparent, so that the
waves pursue a straight line trajectory between the space vehicle and the
receiver. In a third case, frequencies are required for intercommunication
between the space vehicle and the receiver. Finglly, frequencies are required
for intercommunication between space vehicles under conditions that the
corresponding waves may not be receivable at the earth's surface and so cause no
interference with world communications using the same frequencies.

6. These brief comments serve to illustrate the fact that the allocation of
frequencies for use in communications with and between space vehlcles is a matter
that requires scme considerable study of the technical problems involved.

65. The Loe Angeles Plenary Assembly of CCIR made recommendations and adopted
resolutions on "Selection of Frequencies used in Telecommunication with and
between Artificial Earth Sstellites and other Space Vehicles" (document 531),
"Influence of the Troposphere on Frequencies used for Telecommunication with and
between Space Vehicles" (document 530), end "Effects of the Ionosphere on Radio
Waves for Telecommunication with and between Spece Vehicles beyond the Lower
Atmosphere" (document 538).
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€6. In asddition to making these recommendations and resolutions, CCIR set up a
new Study Group "to study the technical guestions regerding systems of
telecommunications with and between locations in space". While the work of the
study group will produce more specific recommendaticns as to what frequencies aré
gppropriate for space communicatliens, it seems likely that the progress of space
sclence will necessitate ITU having to take early acticn in allotting frequencies

for use in space vehicles, even if these are only available on a temporary basgis.

E. International Civil Aviaticn Organization

67. The objects of the Interpational Civil Aviation Organization {ICAO) are to
develop the principles and techniques of Ilnternaticnal air navigation and to
foster the plamning and development of intermationazl ailr transport so as to ensure
the safe and orderly growth of international civil aviation throughout the world.
68. While ICAO has not so far carried out any specific ectivity directly related
to the peaceful uses of outer space, a number of problems of outer space fall
within the field of interest of the Organization.

69, The Convention on Interrational Civil Aviation of 7 December 1944 reccgnizes
the soverelgnty of each State over the air space above 1ts territory, but includes
no definition of air space. Buch a definition would determine the scope of
application of that Convention as well as of ICAO's sphere of acticn. Furthermore,
while the subject of the Conventicn ie "aireraft", a definition of "aireraft" is
not given therein. The Organizeticn has adopted technical annexes to the
Convention in which aircraft is defined as "any machine that can derive support

in the atmosphere from the reactions of the air".

70. The launching of vehicles into outer space involves thelr passage through air
space; such vehicles may subsequently re-enter sir space. At the naticnal level,
the necessary co-operation between the responsible agencies has already been
developed. At the international level, an equal degree of co-operation will be
required in crder to ensure the safety of air navigetion during the time of
launching or of re-eniry of space craft through space used by aircraft.

T1l. One of the objects of ICAC is to "meet the needs of the peoples of the world
for safe, regular, efficient and economical air transport”. Technical developments

may advance to the point where space vehicles will be used for transport of mail
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and other goods, and even of persons. ILvidently, ICAC would have an interest in
any system reguleting the two activities.

Te. In February 1959, the Council of ICAD decided to bring to the attention of
the Assembly of the Organization, due to meet on 16 June 1959, a suggesticn made
to the Council that a study be made of the legal status of outer space and the
regulation of the use of space craft, particularly with reference to the traffic
of c¢ivil aircraft in ailr spsce. However, gince the guegtion relating to outer
space is under special consideration by the United Nations, the Council has
pointed out that any action by ICAC on the subject should tske into account the

nead for co-ordinstion with the deliberations of the United Nations.

F. Internationsl Atomic Energy Agency

T3, No work is contemplated by the International Atomic Energy Agency (IAEA)
in the field of outer space in the immediate future. However, IAEA has an
interest in the nuclear technolegy of outer space and might advise on its health

and safety aspects.

3. World Health Organizaticn

74. The World Health Organization (WHO) is not now doing any work specific to
outer space nor does it contemplate doing so in the irmediate future. The
Organization can, hovwever, be most useful te any cuter aspace programme in
stimulating research, publishing medical findings and holding symposia and
seninars pertinent to mediecal or heaslth problems associated with space

exploration and travel.

H. Inter-Governmental Maritime Consultative Organization

75. The Inter-Governmental Msritime Consultative Organization (IMCO) has at
present no programmes in the field of outer space. Hewever, in view of its
over-all resﬁonsibilities for international shipping matters, particularly the
problems of safety et sea, navigation and improved ccmmunications, it can be
expected to become associated with outer space develcpments affecting these
responsibilities.

[oos
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PART II
(PARAGRAPH 1(b) OF GENERAL ASSEMBLY
RESOLUTION 1348 (XIII))
I. INTRODUCTICN

A. Mandate of the Committee

1. The task of the Ad Hoc Committee on the Peaceful Uses of Outer Space
under paragraph 1(b) of General Assembly rescluticn 1348 (XITI) is to repecrt on:
"The area of internaticnal co-operation and programmes in the peaceful
uses of outer space which could apprepriately be undertaken under United
Nations auspices to the benefit of States irrespective of the state of

thelr economic cr scientific development, taking into account the following
proposals, inter alia:

"(1) Continuation on a permanent basis of the cuter space research now
being carried on within the framework of the International
Geophysical Yesar;

"(ii) Organilzation of the mutual exchange and dissemination of
Information on outer space research;

"(1i1) Co-ordiration of naticnal research programmes for the study of

cuter space, and the rendering of all pessible asaistance and

hely towards their realization,”
2, In preparing this report, the Ccmmittee has reviewed the present position and
trends in peaceful space activities from a sclentific and technical point of view,
Drawing on the experience of its members in international scientific co~ordination,
it has then analysed the present methods and organs for co-operation in the use
of outer space and considered areas of present and future need for co-cperation.
5. The Committee completed its task by specifying areas in Which-co—oﬁeration

might appropriately be undertaken under the auspices of the United Nations.

B. Brief history

L, Man's interest 1o space is age~old. Until the last decade, hcwever, his
inguiries into the properties and objects of outer space have been confined to

observations and measurements made from the surface of the earth or near that

/o
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level, DMountain-top cobservatories, aircraft and balloons served in the past to
sharpen the scientist's measurements, but it remained for the high altitude rocket
to open the domsins of outer space to direct observation without the obscuring and
distorting effect of the earth's atmosphere. , .

5 Rocket expleoration of the upper atmosphere began in 1945, Since then both
the development of rocket vehicles and of the technigues for making measurements
by rocket~borne instruments have advanced rapidly. The year 1957 saw the advent
of man-made satellites circulating around the earth in the adjoining space, and

in 1959 vehicles were lasunched which passed cut of the area predominately
controlled by the earth's gravitation to becore new planets clrculating arcund
the sun. It 18 now possible to explore the earth's atmosphere with many kinds

of ingtruments to all helghts, to place instrumented satellites above the
atmosphere, and to probe the depthe of space between the planets with automatically
operating scientific equipment. Numercus facilities with varying capacities for
the launcking of scientific research rockets exist arcund the world, and many
gcountries are expanding their activities in rocket resesrch,

6., Iooking into the future, and bearing in mind the rapid development during

the past decade, it seems possible now to make reasonably realistic forecasts
about expected develcpments valid for the next two to four years, Admittedly,
present views intc the future must be subject to continuous review and extension

as new lines of thought are develcped on the basils of technological achievements.

C. Problems that face us

7. 1In space activities, scientific and technological, there has been a greast
surge forward whilch cpens new perspectives for bumarn progress. Even more than in
astroncmy, they inherently igrore national boundaries, Space activities must to
a large extent be an effort ¢f Planet Earth as & whele. Along with the
opportunities in prospect for all pecples in the space age, there are problems
which face us in arranging for these advances in science and technology on a
glchal scale,

8. Meens must be found to utilize scientific and technicel talent wherever it
may exist, either in connexion with space experiments and undertakings themselves

or in the invaluable supporting research and activities which must go along with

[ons
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them, Means must be found for co-ordinaticn and facilitetion of the activities
of the scientific community. A wide-spread problem is the enccouragement and
support of space activities nationally conmensurate with the obvious internaticnal
and popular Interest., For some aspects the question cof international financial
support becomes important and would be on an unusually high scale compared with
most previous internaticnal undertakings in science and technology.,

9. Coming sooner then many realize are problems connected with effectively
taking advantage of the practical applications of space science, some of which,
like weather, are already over the horizon while others will surely rise in the
near future.

10, The Committee recognizes that the great forward surge of space activitles
may also tend to widen the gap btéetween the technologically advanced nations
actively launching vehicles Into space and other nations watching and wishing to
take part in space activitles, but feeling unable to do sc, The problem is to
make available and to exploit the poseibilities that exist for participation

by naticns at, all levels of develcpment, from supporting research or operation
of tracking staticns to launching smell vehieles or joining with cthers in more
advanced undertakings., A related problem lies in arranging the sharing of basic
scientific information and topicel data so that wide-spread participation is
possible.

11, The Committee feels strongly that the conduct of space activities must be
effectively open and orderly. It is therefore important to find means for having
peaceful space activities clearly announced right from the earliest stages and to
meke such esctivitles known both to scilentific specialists and to the world at
large in an efficient manner. A determined attack on these problems 1s urgent,
because the development of spece activities is advancing at a staggering rate.
12. Finally, there is the over-all question of whether man's advancement in
outer space will redound to hkis benefit., Here man's intent is of overriding
importance, a point which was recognized during discussions at the last session
of the General Assembly, when the resolution which established the Committee was
adopted, The Committes has borne in mind thrcughout the fact that other crgans
within the United Nations have been given the important tasks of lessening
international fricticn, encouraging mutual trust and confidence and facilitating

progress on disarmament.
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D, References to conclusions

13, The following sections of this repcrt contain numercus specific conclusions.
The Committee considered the desirability of restating these conclusions
explicitly in a final secticn, but found that to dc so would reguire considerable
repetition of the text. The following section index calls attention to these

conclusions:
Faragraphs

Open and orderly conduct of space activities + « ¢ v o & o« » T=12, 121lal3l
International co-ordination of radio frequencies ., + « . » » 09, 94
SuppoTting reSearch v 4 4 4 o s s s 6 2 s s s s a0 e o« .. 05267

Central registration of satellite orbital elements ., « « « » 70, 121-131
Termination of radio transmissionS « o o v o « o o 2 o o » « 71

Removal of spent 8atelliftes o o o« o o ¢ o s ¢ 8 « o » ¢ & o« T2

Re-entry and recovery of space vehicles, €tCe + v v » » + » 73=75, 121-131
Contamination o o o o ¢ o » ¢« o o s s s s ¢ v s o s 00 v 4 716
Simyltanecus rocket launchings o o o o » o o o s + o v o s & 7
International use of launching ranges o« + s « o s o o + s o [6«79, 121131
Instrumentation of satellites and deep space probes . . . » 80-85, 109.117
Tracking, telemetry, end deta processing « « « « + 4 o« « o « 86-89
International exchange of 3258 4 & s + s s 2 ¢ s 2 s « » s & G0=-G1, 121-131
Education and visits « o o o o o o & o s s & « ¢ 5 o o+ s . 92, 109-117
Aprplications of results of space SCLIENCE . o + « o « s o o o §3~04, 118.120
International launchings « v o » o o o o 2 = ¢ o + ¢+ & v » & G5

Fostering of international co-cperation . o v s o o o « » o 96-97, 98117
Cowordination of scientific activities « 4 o o « « o « » » » 96-07, 104108

Developrent of national scientific capabilities . . » + ¢ o 96-97, 109-117

14, Attention is alsc drawn to the general conclusicns given at the end of

the report,

IT, SPACE ACTIVITIES

15. At the outset it 1s desirable %o emphasize that scientific work in cuter

space embraces many disciplines involving both pure research and applied research.
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In the area of pure science, the primary cbjective is the advancement of knowledge
of the enviroanment in which the earth moves, and later the extension of this
knowledge to other parts of the solar system, and even further afield, In the
applied and more technological area there are two phases:

(a) The development of space vehicles of a great variety of sizes and uses;

{b} The use of these vehicles to advance applied science in such fields
ag, meteorclogy and communication. '
16, The development of vehicles which meke poseible the scientific study of outer
space has, to a large extent, been the outcome of military objectives and therefore
problems of national security have prohibited'the free exchange cof information,
Nevertheless, the technolcgy of these vehicles has developed along parallel lines
in several countries and it may be stated that the problems are now wore those of
engineering than of scilence, In view of this, the Technicel Committee has not
considered it necessary to deliberate on the vehicles used for the exploration
of outer space, but has started with the premise that these are availlable - even
‘though the larger vehicles are at present only avallable to countries whose
industrial, technoclegleal and, especially, financial resources make them possible,
17. Althcough great resources are required to comstruct a space vehicle of extreme
range, this doea not in any way mean that scient;fic getivities in space are
limited only to large countries, Knowledge of the physical state of the upper
atwosphere (the exact limits of which cannot be defined) at levels inaccessible
to alrcraft and balloons 1g far from satlsfactory. Between the range attainable by
‘aircraft and balloons and the lowest practicable satellite level, comparatively
inexpensive rockets can be used for the conduct of scientific experiments and many
countries should be able to participate in the experiments., The feasibllity of
such experiments has been well demonstrated by the excellent work carried out
by Australien, Canadian, French, Japanese, Soviet, United Kingdcm and United States
scientists whe have made veluable contributions guite apart from the more

spectacular results of satellites and space probes.

A, BScientific investigaticns

18. The kinds of measurements made in space scilence programmes sre mostly similar

to, or developments of, those made from balloons or sounding rockets in the past
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peveral years, In this era of advancing space technclogy, mere complex
measurerents in the lower atmosphere can be made, The regions accessible to
mezsursment are now being extended to the earth's outer atmosphere, inte
interplanetary space, to the moon and planets and the sun. The simple experiments
of today will soon de#elop into work with complex satellite or space cbservatories,
Some of the aims of space investigations are to increase our knowledge by direct
or improved observation of the following:

{2) The atmospheres of the earth, sun and planets, as well as posaible
vestiges of an atmosphere on the moon, including the electrically conducting
regions or ioncspheres in these atmospheres;

(b) Electric, magnetic, and gravitational forces throughout space in the
sclar system, whose strength and properties have hithertc cnly been inferred by
very indirect reasoning;

{e) Diluted gas and scattered dust particles in space between the planets
and within comets;

(d) Electrified particles, in some cases ewsnating from the sun, and always
influenced by electric and magnetic forces within the solar system; such particles
include those producing the polar aurcras, those stored in the radiation belts
in the vicinity cf the earth, and the very energetic cosmic rays;

(e} The details of the external form and the internal composition of the
earth, planets, and moon; |

(f) Conceivable living crganismes outslde the earth, either con the surfaces
of other planets or elsewhere;

(g) Stellar and pelestic ohjechis and phencrena.

Special probleme such as the varification of certain conclusions from Einsteln's
geteral theory of relativity, are alsc smong the objectives of space experimenta,
19, Thesge objectives are attainable hv series of individual experiments, each
witk 1ts special instruments, especislly designed and tested to withstard the
rigours of leunching and of the space euvirunment., A whole new technology is
involved in the systems for taking the results of the experiments and transmitting
them back to =arth,

20, The first use of earth satellites and space probes was made under the

auspices of the Internaticnal Gecphysical Year (IGY), The Year enterprise was
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sponsored by the International Counecil of Scientific Unions (ICSU), a non-
governmental bedy, and was carried out through the co-operation of netional
sclentific groups in scme sixby-six countries, each of which decided ¢n its
scientific programme and arranged for its support. Many countries had programmes
in the IGY category "Rockets and Satellites”., As a means of continulng this kind
of voluntary international co-ordination and co-operaticn, ICSU has established
the Committee on Gpace Research (COSPAR).

21, It is too early in the space age to envisage all, or even the ultimately
most important applicaticns of space research; however, experience from other
areas of sclentific inguniry started or spurred by sowe marked scientific or
technological advance gives considerable assurance that the findings of space

science will have a strong influence on the future of mankind.

B. Applications furthering human welfare

22. As a result of these scientific Investigations, it can be expected that
there will be many developments leading to practical applications which in turn
will add materially to the comfort and well-being of the world at large, A few
of ‘the possible applications of space technology are now coming intc focus and
are at present in the earllest stages of development. How and when these
gpplications will mature will depend on many factors which cannot now be predicted.
Some of the applications which are now foreseen are: +the collection of data,
particularly for immediate metecrological purpéses; the improvement of long
distance radio communication; a means of improving man's view of the size and
shape of the earth and of the distribution of land masses and water; and an
all-weather global navigational systenm,

23, These and other epplications of satellites that develop as a result of
advancing technology will not become feasible immediately, but must necessarily
depend upon an orderly seguence of technological develcpments, It must be
realized, however, that the time when these applications will become available

depends con many cther factors over which the scientist cen exercise neo control.
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C. Improvement of weather forecasting

2k, Historically, metecorologists had to rely first on cbservaticns that could
be made on the ground. Over the years, a metecrclogical network has been
established wusing ground stations and wany types of vehicles ranging from ships
and aircraft to balloong, Despite the geographical extension of this network into
mahy parts of the world, it is still inadequate. The earth is covered by such
extensive regions of water, ice, and desert that only about one fifth of the
atmosphere is under regular observation, and wide areas of storms or other
extremes of weather remain inadequately observed until they arrive at populated
areas, Vertically, balloons rarely reach higher than 30 kilometres, ard they
ascend slowly, drifting aﬁay from the cbservation station to inconvenient distances.
25, Meteorologlcal rockets ascending vertically can be used for routine
measurenent of pressures, temperatures and humidity, This can be done
inexpensively up to heights of 60 kilometres., Rockets can also be made to eject
small bits of metal foll or other good tergets for radar ard in this way permit
measurenent of wind direction and speed up toc as much as b5 kilometres height.
Bockets carrying cameras can be used to phetograph cloud areas from above, and
thus 2id in the detection of squalls, hurricanes, typhcons and other large cloud
formaticns.

26. In a different way, satellites circulating in closed crkits around the

earth will scon provide metecrologists with another tool for surveying the large,
inadequately observed parts of the globe. Thus man will obtain a downward lcok

at clouds, and with & proper distribution of such satellites, it should be possitle
to keep track of each major storm, to note the birth of new storms and rain areas,
and the death of old ones.

27. Some of the earth satellite techniques required for this extension of the
capabllities of meteorological systems may be available within a few years; others
ray require a development period of cver a decade. An ultimate system to
accomplish regular collection of meteorological data on a global basis might make
use of perhaps six to eight satellites in 800 teo 1,6C0 kilometre altitude polar
orbits as well as several satellites in 35,000 kilometre altitude equatorial orbits
28, Future progress in weather forecasting over longer periods than a few days

depends on the delineation of large-~scale features of weather over the globe, as
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distinct from local studies in limited areas. Another significaht application

is the comparison between the heat received from the sun and thet reflected or
radiated from the earth into space. Such satellite measurements mey assist in
anticipating climatic changes and way possibly contribute to the development of
new systems of long=range weathker forecasting.

29, The use of metecrological satellite systems would not, of course, replace
other observation techniques. These, with sounding rockets important among them,
would continue to be needed to provide detailed knowledge of the structure of the
atmosphere at lower aititudes, The total quantity cf dates ccllected would be
tremendous and since the data wouid have to be used within a few hours, there
would be a requirement for new techniques for interpretation and utilization. In
this connexion 1t may be sppropriste to suggest that the International Computation
Centre at Rome, established with the assistance of UNESCO, is concerned with
precisely such problems,

50, A foreseeable benefit would be to extend weather forecasting capabilities
from the present limilt of days to vericds of several weeks and beyond., No less
important than the obvious practical assistance to weather forecasting will be
the contribution to basic knowledge of the woerkings of the atmosphere which way
assist in anticipating climatic changes. Ultimately these advances should afford

direct benefits to agriculture, industry and transportation,

D, Improvement of radio communications

31, Cufrently avalliable means of world-wide communications suffer from severe
limitations of capacity. ¥or exsmple, the present transatlantic cables are
expected to be saturated by 1962, Owing to the anticipated increase in messages
during the coming decade, a new cable with several times the capacity of the
present ones will be saturated by the time 1t is available,

32, Apart from enclosed cables, world-wide communications depend cn the presence
of reflecting regions in the high atmosphere which permit radic waves to be sent
from one part of the world to another, despite the obstacle presented by the
curvature of the earth. Nature has provided such reflecting regions in the high
levels of the atmosphere, from 70 kilometrés upwards where free electric charges

are created when the sun shines on the air, However, these natural reflecting
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layers are only useful on certain radic wave-lengths and are ineffective on others.
Since they are often disturbed by electrcmagnetic processes on the sun and by
polar auroras, thelr properties are erratic at certain times and places which
can only be anticipated in part.

35. In view of these circumstances, it has beccme desirable to search for new
means of economical world communications:; a prowising approach to a truly
world-wide system is the use of earth saiellites as passive reflectors cr active
repeaters,

34. In the case of the passive reflector, an antenna using much shorter

waves will beam a powerful signsl st the satellite which will reflect it in such
a manner that it way be received by sultable equipment enywhere within reach, or
will reflect the signal in specific directicns. Such a satellite might be used
simultanecusly by many, subject only to gllocaticn ¢of non-interfering freguencies.
An cperational system might involve some twenty-five satellites together with
extensive ground equipment. _

35. The technigue of using active repeaters in satellites will invclve
directing a signal to a satellite, which in turn will rebroadcést it to the
ground. Rebroadcasting wxay be accomplished instantaneously or with suitable
delay until the satellite has moved into a good pesition relative to the
intended receiver. Three such satellites spaced 120 dsgrees apart in

35,00C kilometre =ltitude orbits at the eguator might comprise & uselful system.
36. Each of the two techniques appears to have advantages and disadvantages.
Passive reflector systems involve simple satellites but appear to require
relatively large numbers and involve heavy requirements for ground transmitting
end receiving equipment. Active repeater systems appear to require fewer
satellites and reduced ground equipment; however, they would be susceptible to
defective operation, have a limited freguency range, and reguire a continuing
power supply on board. _

3T. Communications satellites are currently in a very early stage of development.
Their bechnical aspects remain tc be explored as does the full extent of their
economic and other implications. However, the substantial increase in the

emount of information that may be transmitted intermationally in a given interval
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of time may uvltimately have a major impact on the relations of countries throughout
the world.

38. It should be noted that preliminary experiments conducted at moderate cost
with vertically ascending rockets give ample scope for important contributicons

from scientists in many countries to this technical problem.

E. Geodetic and mapping satellites

39, Gecdetic and mapping satellites offer the means of improving man's view of the
gsize and shape of the earth and the distributicn of land masses and water.

Optical observation of geodetic satellites has the potentiality of yleldlng the
cbserver's location to less than 30 metres while mapping setellites provide a means
for charting the little explcored regions of the world, Improved data on
geographical details of the earth may be of economic as well as scientific

significance.

F. Navigaticn satellite

LO. The navigation satellite may provide the basis for an all-weather long-raﬁge
navigation system for surface vehicles and aircraft. With the use of suitable
ranges of frequencies for transmission, it would be pessible to establish
positions with great precision irrespective of the prevailing weather. At the

present time, there is no such world-wide all-weather system of navigation.

G. Manned space flight and exploration

41, TInitial interest in man's role in space has been concerned with the
utilization of his unique characteristics which allow him to absorb a wide variety
of cbservations, to remember and to make decisions in a way that cannot be
duplicated by machines. Such human qualities as persistance, resourcefulness

and the reletive reliability of the éomplex human system further indicate the

need for man's inclusion in the development of space flight and exploration.

42. Although unmanned vehicles will have preceded msn in the exploration of
space, perhaps effecting landings on the moon, penetrating interplanetary space,

'and at least approasching the planets, the addition of man to these efforts will
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constitute a dramatic innovation, one which is only in part "scientific” in
purpcse and only in a special sense a "practical" application of space vehicles.
The motivation of manned space exploration goes deeper than any scientific and
other practical results. Apparent throughout man's history is a basic urge to
discover and to explore, to go where no man has gone before, to go everywhere

men has the means of going. As it becomes possible for man to explere outer
space, he can confidently bte expected to do so.

43, The first demonstrations of manned gspace flight can be expected in the near
future, probably in the form of experiments with rockets followed by relatively
simple manned orbital wehicles. Locking well beyond such initiasl efforts, it

is possible %o foresee the initiation of true manned exploration of space, that is
the use of space vehicles to enable men to reach, investigate and return from

the moon, interplanetary space, and ultimately at least the near planets. There
does not apupear to be any foreseeable prospect of manned exploration of
interstellar space,

Li. £lthough no insuperable problems have yet been identified, the scientific and
technical problems of true manned space exploration are substantial, and the
period reguired for full perfection of the necessary vehicles, eguipment
instrumentation and technigues will be measured in terms of decades rather than

years.

IITI. TOOLS FCR SPACE ACTIVITIES

45, The development of vehicles for scientific activities in outer space is the
key to executing s successful space programme. Over the centuries, man has
sccumulated a good deal of knowledge about hig planet, the solar system and the
universe, but any reel penetraticn of space iust sti1ll await the deveicpme+t of
adequate vehicies. In terms of the mission to be sccomplished by these vehicles,
they can be clasgified as follows: (a) sounding rockets; {b) earth satellites;

and (c) deep space probes.
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A, Bounding rockets

46. Rocket exploration of the atmosphere began in 19L45. Since then both the
development of rocket vehicles and of the techniques for making measurements by
rocket-borne instruments has advanced rapidly.

47. The phrase "sounding rockets" designates a rocket research vehicle that is
used to sound the upper atmosphere, in much the same sense that the mariner
sounds the ocean depths or the meteorclogist uses sounding balloons for
observations in the lovwer atmosphere. There exists a wide variety of sounding
rockets; some can reach heights of only tens of kilometres, while others reach to
hundreds of even thousands of kilcmetres. In an effort to distinguish between
sounding rockets and the deep space probe to be discussed below, an arbitrary
definition is adopted as follows: & sourding rocket is a wvehicle launched
vertically or nearly vertically that reaches an altitude of no more than one earth's
radius, or approximately 6,000 kilometres.

48, This definition is somewhat arbitrary, though not completely so. There are
advantages to this definition in that vehicles to attain heights greater than
about one earth's radius are substantially more expensive than those designed

for lesser heights. Thus, one may anticipate the participation of many countries
in sounding rocket programmes, whereas participation in the launching of deep
space probes will prchably be limited for economic reasons. Similarly, a sounding
rocket operation can generally be carried out entirely within the domains of a
single country. |

49, With present technology, the state of the upper atmosphere can be studied by
means less expensive than rockets, up to heights of about 30 kilometres.
Relatively inexpensive sounding rocket experiments may start from this level and
extend upwards. ©Gatellites, as has been noted, cannot cover the intermediate
levels between the 30 kilcmetres mentioned previously and the lowest practical
satellite orbits of about 200 kilometres, yet knowledge of the physical state of
the atmosphere at these levels is far from satisfactory.

50. Whereas we have much to learn actout the methods and techniques of fully
exploiting satellite and space probes, sounding rocket technology is now at the

stage of becoming fully developed.
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B. Earth satellites

51. An earth satellite is simply a men-made moon revelving about the earth. The
work of the past year or two has alreedy shown the possibilities of artificial
earth satellites as & nevw technique for exploring the physical characteristics

of the earth's atmogphere and the space beyond.

52. When launched in a satisfactory manner as to speed and direction, these
satellites travel in elliptical orbits around the earth at heights which may range
from a few hundred to meny thousands of kilcmetres. Such a satellite forms a
vehicle which may house a number of scientific instruments, and can carry out a
number of funeticns simultaneously.

53. The data asscciated with the experiments can be obtained from a satellite in
three vays: [a) by transmission directly to the earth by radio communication;

(b) through storage in a suitable recorder which can be interrogeted by radio
command when the satellite is in a suitable positicn relative to a receiving
station; or (¢} eventually, through physical recovery of records from satellites
that are returned to the earth.

5k, In the case of (a) it is necessary to have suitable receiving stations deployed
over the earth to collect the information at various points ag the satellite
travels round its trajectory. In the case of (b}, although the stored informaticn
can be extracted when required, it is still necessary to have a network of
tracking stations over the earth, in order to establish the positions of the
satellite at the times the various scientific observations were made.

55. The orientation of the orbit of the satellite is predetermined by the launching
conditions, When set at an appropriate angle to the meridian, this trajectory may
either cover the entire surface cf the earth as it rotates as it would in

passing over the poles, or 1t may be confined to a relatively small zone about the
equator. For different investigations, different orbital trajectories way be
reguired and careful planning on an international scale is required to make the
best use of this expensive type of techunique.

56, 2Among the space vehicle cperational technigques yet to be perfected are those
related to the re-entry and recovery of vehicles. At this time, not all the
problems associated with this type of operation can be fully evaluated, but because
of the nature of the problem, it may be desirable to ccnsider ways and means of

minimizing the possibility of accidents. ;
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Cs  Space probes

57. 4 space probe is defined as an éxploratory vehicle, nct an earth eatellite,
that goes into space beycnd one earth's radius from the surface of the earth.

Such vehicles can be lnstrumented for numercus important scientific investigations.
58. By launching a paylcad at a sufficiently great speed, a rocket can be used

to project sclientific instruments into interplanetary space. If the alm of such

a space probe is simply to make measurements deep in space, far from earth wlthout
any particular reference to any celestial body such as a moon or planet, then it
suffices to project the cbject at a sufficiently great speed in a general outward
direction. On such & mission, control mechanisms can be kept at & minimum. On
the other hand if, for example, 1t is desired to project the object close to the

moon or close to Venus, then exacting control and timing requirements must be met.

D. Hetwerk of observing staticons

58. Ground observing stations are essential to the successful conduct of any
space activity involving satellites or space probes, The primary functions of such
stations are: (a) tracking the space vehicle by wadio, radar and optical methcds,
and (b) receiving and recording the radio eignals transmitted from the vehicle,
These signals contain in ccded form the observational measurements made in the
vehicle; this is called telemetry. GScme stations may be used to give
instructions by radio to the vehicle. In general, a world-wide network of
stations is needed, although in scme cases ohly & small number may be required,
For sounding rocket experiments, for instance, usually only a single station or
close-spaced group of stations is needed.

60. Tracking is done by radio techniques for satellites while they transmit.
Optical and radar techniques can be employed throughout the life of & satellite.
High accuracy of positicn and time are esgsentisl to allow the orbit te be
determined well enough to predict future positions for many days in advance.
Prompt reporting of tracking observaticns to computation centres, rapid
calculations, and prompt dissemination of prediction information are requirements
for an effective tracking network. Customarily, all svailable observations are
used for calculations intended to improve subseguent predicticns, while only the
most precise tracking observations are used for determination of the definitive
orbit needed 1n interpreting the scientific experiments which may be carried on the
satellite,



61. Redio is almost the only way to track space probes, Vhen these are at large
digtances from the earth, the signals are inevitably very weak and require the use
of large radio telescopes esuch as those used in radlo-astronomy for detection.
However, few statlons are needed in the tracking network for such experiments
because at greal distances the vehicle is cbservable from about half of the earth.
£2. Telemetering éignals are commonly reccerded at the same stations which do
redio tracking. Ior space probes this is almost essential because of the extreme
sensitivity of receiving equipment needed for both purpcses. However, for
gatellite experiments, telemetry msy be reccorded ¢asily with radio receivers
without the complicated arrangements for measuring the angular position of the
radio transmitter. For many experiments, more telemetry stations are needed than
tracking stations,

63, The operation of tracking and telemetry equipment in this network of ground
staticns has been an iwmportant way in which meny countries have participated in
space sclence beginning with the Internaticnal Geophyslcal Year. Some countries
havs also used tracking-type observations of sstellite radic trensmissions to make
significant findings about the earth's ionosphere. Nec single country extends
over a sufficient range of latitude and ilongitude to be able to track sarth
sateliltes adequately from its own stations. Earth satellite experiments have
"been wholly dependent upon interneticnal co-cpersation. This has been accomplished
vithin the IGY-type framework. Necessary improvements and extensions can be
kandied withln the existing framework,

6h. Radioc trensmissions from satellites and space probes are the only practical
way for the sclentist to get ianformation on experiments in progress; they slso are
the only practical way to track the course of the vehicle, at least until the
orvit or trajectory is well determined, Thus the availabillty of radio frequencies
which will not be interfered with by terrestrial radio transmissions is a matter
of 1ife and death tc the progress o¢f space activities., This is one of the
important matters requiring international action in the field of space. The
prospective number of satellites and space probes to be launched in the next few

years is in the hundreds.
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IV, GSUPPORTING RESEARCH

65. Many research activities not directly comnected with actusl flights of
sounding rockets, satellites and space probes are essential to the progress of
space science and technology. A large porticn of scientific research in the field
of extra-terrestrial space i1s done on the ground either at sem level or in high
mountains or with the help of ballcons up to the altitude of about thirty
kilometres. 1In addition, there are important studies tc be done in the laboratory
before or after the experiments using space vehicles; such studies may be
thecoretical or experimental. Contributions in these areas of research have been
made in a large number of countries in recent years. In the future, the prospering
of space science will continue to depend heavily on work done in countries and by
groupe of scientists that may not require direct access to space vehicles,

66, Examples of supporting research areas and topics would include the following:

A, Research which may lead to new or improved equipment to be flown in
space venicleés

This includes:

(a) Instrument components: power supplies, telemetres, light scurces, image

intensifiers, rhoten cowaters, thotcmultipliers, micro-electrorics;
(b) Instruments: magnetcmetres, spectrometres, pressure gauges, lon probes;
{c) Materials: photosensitive, heat resistant;

{d) ZInvircnmental tests: acceleration effects, radiation effects,

vibrational effects;
{e) Biological: 1ife support systems, foods, repmoval of gases and poisons;

(f) Psychological: confinement, effects of sensory deprivaticn.

B. Researcu which may lead to more negrly optimum trajectories or knowledge of
orbits

This includes:

(s) Aerodynamics;

{v) Propulsion: methods, including plasma, ions and photons;
(¢) Guidance technigues and systems;
(d) Tracking methods;

(e) Computational methods for obtaining orbits and trajectories.
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C.s Ground-hased physical obssrvation and reésearch

This includes:

(&) Planetary astroncmy: gphysical observations of planets and plenetary

atmospheres by cptical and radio techniques;

(b) Solar activity: optical flares, radio outbursts, corona, direct and

indirect evidence of particle ejections;

(c) Comets: photometry and spectroscopy;

(a) Coesmic rays: study of primary or secondary cosmic ray particles accessible
to ground or mountain-top steticns and balloons;

(e) Meteors: number, size, orbits by optical and radioc technlgues;

(f) Meteorites: composition, structure;

(g) Ionospheric studies: vertical soundings, scattering, whistlers;

(h) Qeomagnetism: survey of field at surface, variations, disturbances.

D. Theoretical research and mathematical methods

This includes:

{a) Magnetohydrcdynamics;

(v} Cosmology;
(¢) Astrophysics;
(d) Celestial mechanics;

(e) Information theory, including data processing and reduction.

67. Exchange of information is needed in all phases of space research. However,
in the arcas whilch are described here, this exchange is particularly wvaluable
because scientific groups 1n so many countries participate in theoretical,
laboratory and ground-tased resesrch. Modern techniques could be used to solve
decumentation and language problems involved in such exchange, which could also te
encouraged by symposia, conferences and exchanges of research staff. Mechaniams
for some of this exchange of information are being carried over frcm the pericd of

the International Geophysical Year.

Ve INTERNATIONAL CO-OPERATLION IN THE CONDUCT OF SPACE ACTIVITIES

68, There is a wide mrea of activities in which international co-operation is
desirable; and in scme cases reguired, in order to realize to the fulleat the

‘potential benefits of space activities. In some cases, there is simply a
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requirement for mutual agreements on how to approach specific problems. Cnce such
agreements have been arrived at for the open and orderly conduct of space
activities, they can form the basis of an internatiocnal routine. In other cases,
there is need for active co-operative endeavours in which groups of nations assist
each other in carrying out various phases of space activities, The following list

is illustrative of these kinds of international co-operation:

A, Internationsl agreements

Use of radio frequencies

69. Acccmplishment of most uses of space vehicles will depend heavily upon the
adequate aveilabllity of communications channels. Allocation of freguencies
sﬁecifically for use by space vehicles and in space sctivities will be necessary
to assure that channels will be available as needed, There already exists in ITU
and its advisory bodies the means for handling this problem. The Committee agrees
that there is an urgent need for international co-ordination of radio freguencies
for use in association with space vehicles for tracking, telemetry and research
purposes, Interference by space vehicles might seriously affect radic services

cn the earth. Similarly, radio interference from terrestrlsl sources could cripple
the conduct of space programmes. The Committee strongly urges that ITU and the
States members of the 1959 Administrative Radlo Conference of ITU allccate adeguate
frequencies for space programmes, with adequate bandwidths for the foreseesble

needs of gpace programmes in the next three years,

Registration of orbital elements

70. Precise orbital elements are determined by launching countriES‘from datsa
acguired during the launching and initial orbltal phases. In addition to scientific
and technical usefulness, information concernling precise orbtital elements might
assist in identifying individusl satellites. The problem of identification will
beccme increasingly difficult as satellite traffic overloads the ground facilities.
It will, therefore, probably be useful for crbitel clements to be registered at a

gentral point.
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Ccntinuing radic transmission

7L, Solar-powered transmitters as well as possible future types of equipment may
centinue to transmlt long after the sxperimental or other purpose of a satellite
has been fulfilled., ©Such continued transmission can result in interference with
transmission from space vehicles still performing a useful purpose. Therefore, it
will be necessary to provide for termination of transmission at the end of the
sgtellite's useful life,

Removal of spent satellites

72. The continued orbiting of satellites beyond the period of their useful
operational life imposes the necessity of continuing thelr cbservation and
registration., The foreseeable increase in this space "traffic" problem is
formidable. Destruction or recovery of such spent satellites, if possible, might
be desirable to limit the "traffic" problem toc those satellites actually
performing useful functions, This is feesible in larger satellites which are
capeble of carrylng the necessary braking rockets required to ceuse the satellites
to descend at the end of their useful lives., The "traffic" provlem 1s, of course,

not in space 1tself but in the capacity of ground tracking networks.

Re-entry and recovery of gpace vehlcles

T3. Among the space vehlcle operational technlques yelt to be perfected are those
related tc the planned re-entry and recovery of space vehicles. Internatlonal
_co-operation may greatly aid the successful accomplishment of such operations
while minimizing the poselbility of accident. International arrengements will

probatly be especlally important in the case of re-entry of maoned vehicles.,

Return of equipment

74. Where space vehicles re-enter the earth's atmospnere either through design or
nisadventure and any equlipment or instrumentation is recovered by countries other
than the launching country, arrangements are needed {or restoring such

instrumentation and equipment to the launching country.
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Identification of origin

T5.. Provision can be made in all space vehicles for identification of the
launching country., Such identification would be useful where eguipment is
recovered from space vehicles which have re-cntered the earth's atmosphere or
vhere a guestion of liability arises in connexion with possible damage caused upén

re~entry.

Contamination

T6. Scientific studies indicate that certain activities related toc lunar and
plaznetary impacts might result in biological, chemical, and radiation contamination
jeopardizing subsequent physical and chemical studies and endangering possible
living organisms. Release of chemical markers, radic-activity resulting from
nuclear explosicns, gereration of gases in connexion with "soft" landings and

the spreading of terrestrial micro-organisms carried within space vehicles represent
possitle sources of contaminatiorn t¢ the moon and planets, The re-entry of space
vehicles which have effected landings on the woon and plenets might contaminate

the earth on their return. It will probably be desirable o continue such studies
of this problem as are already under way, for example, 1n COSPAR, with a view to
arriving at appropriaste agreements to minimize the adverse effects of possible

biclogical, radiological, and chemical contaminstion.

B, Internaticnal co-operation in joint projescts

Simuitansous sounding rocket launchings

T7. In the use of sounding rockets fo investigate the upper atmosphere and to
conduct rocket astroromy experiments, there are several fields of investigation
which would be promoted more effectively 1f simultanecus launchings were made in
many countries, as happened during the International Rocket Week in 1958 during
the Internaticnzl Geophysical Year, and as is planned for the autumm cf 1555 by
COSPAR, Crganizations such as the International Council of Scientific Unions and
the Internaticnal Astronautical Federationrare available to plan the scientific
and technological programmes respectlvely, but scme encouragement by the United

Nations may'be worth-whilse,

/.
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78, Thought should be given to means of making availavle launching ranges for
vertical sounding rockets on an Internaticnal scale for the conduct of experiments
for scientific purpcses., This has alrzady vesn done in several cases by mutual
agreement between nations or ressarch institutions, This procedure is sultable at
the present stage and will continue to be valuable during coming years.

79, In the more distant future, however, these thoughts might be elaborated
towards consildering the creaticn of an international rocket range. This step is
nuch more ambitiocus than earlier arrangements, but its impact cn truly internai¥ional
gspace regsearch would be substantial. Much advice on the selection of programmes
for internaticnal launching of vertical sounding rockets can be glven through the
organizations associated with the iunternational scientific unions; possibllities
gilso exiet in the United Wations family for the exchange of personnel and for
negotiations relating to agreement between Governments on scientific matters. But
undoubtedly government negotiation initiated, for instance, through the United
Nations, would be & necessary step to take before it would be possible to establish

ene or more lnternationsl ranges for sounding rocket research,

Instrumentation of satellites and deesp space probes

0. In scme cases 1t may be desirable te arrange international co-operative
projects to provide-instruments and sclentific payloads in space vehicles. There
are several ways in which thies may be dons.

Bl, First, cnme or more scientishts from varicus countiries may be invited to
become part of the Team thet is preparing the payload for launching into space.
These scientists would work on thelr part of the instrument equipment in appropriate
iaboratories in the launching natictis, particlypating as required in sll phases of
the work, This method seems guite workable =nd can confidently be expected to be
effective,

82, OGecondly, a scientist in the launching nation can be designated to prepare
an experiment deviszed by a scientlst of another country. He would then work in
close co-operation with the originator, and represent him as necessary during all

vhases of the project. This method, too, is worksble and can be effective,
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0%. Thirdly, one might envisage a sclentist in one country preparing an experiment,
sending the instrumentation as a box, or a group of boxes, to the launching nation
for installation in the payload of the space vehlcle. From experience, it can be
said that this method will succeed conly in exceptional casesg, and should nct be
encouraged during the foresseable future to the detriment of other approaches.

8h. It appears that a strong element in the preparation of such joint
instrumentation of space vehicleg is the direct negotiation between the
responsible sclentific administrations. BSimilar conditions apply tc tas ground
network of obserwvatories at which the measurements must be made by scientists who
may be trusted to organize thelr own co-cperation in the most efficient manner,
5. It 1s worth noting that the international scientific crganizations, such as
the International scientific unions or UHESCO, can contribute substantially to the
organization and planming of such forms of co-operation., In this field, however,
it may well prove advantageous to have the supporting authority and geoodwill of
the United Wations, particularly to assist in the resciving of international

problems confronting the scientlsts.

Tracking and telemetering

86. As discussed in paragraphs 59 to 64, the tracking of & space vehicle and the
reception of telemetred signals from it are an essential part of cbtaining the
selentific or techinical data for which the space vehlcle is launched. In many
cases it will be desirable to have several naticns co-operate in the tracking of
a space vehicle, Particularly in the case of earth satellites it may be desirable
to continue such co-operative tracking for long vericds of the satellite's
operating life, In the case of space probes, on the other hand, cc-operative
tracking may well be required only during the first one or two days of the flight,
after which cnly pericdic tracking will be reguired which can probably be handled
by the launching retion with its own facllities asnd tracking stations.

7. ith regard to the telemetering of scientific information freom space vehicles,
similar remarks apply. It will be usual for the telemetering system to be an
integral part of the tracking system, It will freguently be desirable to take
continuous records for periods of from hours to days. In such cases, internatiocnal

co~operative recepticn and recording of the signals will be needed.
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Data processing

88, The processing of tracking and telemetering data to useful form can be a
formidable task, particularly in the case of earth satellites from which
tremendous amcunts cf data may be received, It may be desirable 1o organize

an internationzl co-operative programme for such data processing.

Interpretation of dats

89. The theoretical ahalysis and interpretation of experimental data from space
vehicles comprise an aresz in which internaticnal co-operation is highly desirable.
The mest effective use can be made of experimental results by the perticipation
of sclentists throughout the world in interpreting those results and applying
them to a further understanding of the universe and toc the develgcpment of

practical spplicaticns,

International exchange of data

90. Btreng international support of existing organizations in the collection,
cataloguing end dissemination of data and results obtained from space activities,
including supporting research, is necessary if the world is to benefit fully from
and to contribute to the advancement of the space era. Such suppert includes not
only the financial assistance and management provided by the netions cperating
the already existing world data centres, but alse an extension of the mumber znd
gcope of such centres in view of the bigger role assigned to them by the
channeling of data and results from all branches of space research and activities.
91. I% appears alsc that some centralized advice and co-ordinstion in this aresz
will be required, and this might well be continued within the UNESCO-ICSU

framevork.

EBducation

92, There will be a continuing need to inferm not only the scientific and
engineering communities, but also Governments and the public about space
activities. UNESCC has had much exXperience in the preparation and dissemination
of texts, manuals, lectures, television programmes, etc., and might be a suitable

organizaticn to assume the responsibility for this in the areas of space activities.
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Meteorological satellites

93. It is to be foreseen that a meteorological satellite system of world-wide
usefulness will be in operation some years from now. Some international
arrangement will be necessary to insure maxirum effectiveness of this system
in benefiting commerce, industry, agriculture, etc. WMO is an appropriate
organizaticn to undertake such co-ordination, and in fact has already begun to

conzider this question.

Communications satellites

9k, In the foreseeable future a system of communications satellites may be
be placed in operaticn. £4s in the case of a metecrological system, the
communications system will require international co-cperation for maximum
effectiveness. DProblems of frequency allocations, the handling of message
traffic, ete., will have to be solved. It would be well for ITU to begin a

study of these problems at cnce.

Internaticnal launehings

95. lLaunchings of satellites and space probes by an international team would
be an extremely complex and organizationally difficult cperation, which probably
should not be attempted in the immediate future. On the other hand, it may be
desiratle on occasion for a single nation to undertake %o launch a scientific
satellite or space probe under the auspices of IC3U or the United Nations. In
such an internstional project the scientific payload would be instrumented as

a cc-operative endeavour by some group of nations. In this manner scientists
who would not otherwise have the opportunity of performing experiments in space

vehicles may be brought more deeply intc space research and engineering.

Advice on space activities

96. Much advice on =n international scale on the selection of programmes, on the
types of data that should be interchanged and placed in the world data centres,
can be given through the crganizations associated with the international
scientific unicns. Possibilities also exist in TUNESCO for the exchange of
personnel and for negotiaticns relating tc agrecments between Goverrnments on

' sciegtific matters.
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97. In support of these crganizations and activities on the international scene,
it would also be desirable to have neaticnal committees concerned with space
activities in the individual countries; approrrizate steps to encoursge this

should be taken.

VI. AREAS OF SPACE ACTIVITY TN WHICH INTERNATICWAL CO-CPERATICHN SHOULD BE
STRENGTHENED

A. Conduct of space science

8. Advances in scientific knowledge are usually made by individual specialists
or small groups whe have reached the frontiers of knowledge in quite a narrow
field. By way of exemple, if one considers such a frontier as the source and
nature of the icnization of the upper atmosphere, the number of leading

regearch workers in such a field is by no means too large for the personal
exchange of views at meetings or by corresgpondence, A century ago 1t would have
been only g few individuals who corresponded or met ocecasicnally fora philoscphical
exchange of ideas or results. As the numbers grew, scientific organizations ‘
became degirable and since thelr aim was the advancement of knowledge which

knows no naticnal boundaries, scientific organization necesgarily was cosmopolitan
and goon became international in character. Many such organizsticons now exigt

and form the group of international scientific unions represented in ICSU. It
must be emphasized thet these unions matured only when the demand for them had
grown. Thus, though their organization had been carefully worked out, the need
vas very apparent before the plarn matured.

9%9. Even with these organizations, actual co-operative projects ars often and
very effectively carried out between interested and enthusisstic individusls or
groups who have studied each other's publications, and, after meeting oceasicnally
to exchonge views, have deeided to undertske & joint project. Where a national
btoundary exists between two such groups and an expenditure of money is involved,
government approval or support may often be necessgary., Such joint scientific
eoblivities, howsver, are by no means bilateral in the sense of excluding others.
Their existence and nature is often known to interested colleasgues slsewhere and
the results are reported at scientific meetings. It may be expected that in

the field of space ressarch joint activities of this kind among specialized groups
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will continue to be an Important means of advance. As long as these activities
are carried on in an orderly and open manner, they sheuld bes fostered and
supported since they rapresent the normsl methods of co-cperation among colleagues.
180. It is against this background of scientific co-operation that the impact

of space science and i1ts possible application must be examined. It is evident
that co-operation in space agctivities will require international organizetions

of several kinds, but it is necessary to determine these requirements area by
area, exXamining toc what extent present organizations are adeguate and
egtablishing wkat need there may be for extensions or additicns.

101. The crucial question ie thus how internsticnal co=operation in the peacefud
uses of outer space should be fostered. For example, international co-cperation
in programmes snploying sounding rocksts for basic research should probably be
carried out by an organization dealing with space research under the aegis of
ICSU or a specific intermational scientific union, but an active interest on the
part of the United Wations would prcbably be necessary to extend such a programme
in due course from the experimental stage into common praciical application. Such
interest by the United Nations might be expressed by a recommendaticn that
Memwber States enccurage their nationzl scientific centres to expand their
international relations in the field of space science geherally. Another way
might be tc ask the Secretary-Generzl to keep the development of international
co~operation in thig specific field under review and report to the next session
of the Gensral Asserbly on the progress made. Encouragewment of this kind might
ve effected through the establishment of a speclal United Nations body charged
with keeping under review the co-cperative arrangements of intermational
scientific organizations, specialized ggencies and States, in order to be able

to report orn the development in breadth and depth of programmes for the exchange
of sclentists and experts. Alternatively, this body might Te advisory to the
Secretary-General In this and other matters relating to cuter space, leaving to
him to report to the General Assembly with reccmmerndatlonsg.

102, The General Assembly in parsgreph 1 (b) of resclution 1348 (XIII), asked
Tor scmething mcre than g review of these areas where international co=cperation
ig feasible. It referred expressly to the consideration of programmes of
comoperation in the f£ield of outer space under the auspices of the United Nations
and did not envisage the limitation of programmes of intermational co-operation

to non-goveromental organizaticns.,
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163, While the Committee 1z of the belief that the world deces not yet need an
international sgency for outer space, there 1s an evident need for efforts of
co=0ordinetion snd encouragement by the United Nations in some areas by way

of support for international co-cperation in this field.

2. TPromotion of gecientific activities in tThis field

104, Whers the cbjective is scientific, whether academic or applied, regulatory
provigions reguiring agreements smong Governments sre necessary only peripherally
to promote scientific co-operation. Most needs are cared for successfully by
the internaticnal sclentific unicns.

105. BExploration into the unknown, such =s those symbolized by apace prcbes, are
well covered by the asctivities of the internaticnal geientific unicne and their
effiliated bodies. Through thelr serviceg, the scientific community exchanges
views and ideas, circulates reasondble amcunts of informaticn, or egstablishes
co=cperation at varisus levels of formality. The administration of the
international scientific unions is largely based on voluntary work by active
gcientigts, supported by a minimum of professional staff. For exemples, the cost
of the sntire Intermaticnal administration of the International Geophysical

Vear for the administrative period 1952-1959 is estimated at less than $250,000.
106. The international scientific unions devote themselves to progress and
corselidation in the advancinrg parts of science; they are legs concerned with
technical applicationg of established knowledge, or programmes of broader education
arnd information., Thelr administrative structure of pericdic assemblies and
committee meetings, and tc a lesser extent of permanent, large agencies,
constitutes an inherent limitation on the consideration of problems of a longer
range as distinet from day-to-day actions.

107. The expansion of activities into outer space was initiated during the
International Geophysical Year and the first steps towards co-cperation were

part of that programme., It must be realized, however, that activities in outer
space nov expand at such a rate and into go meny fields that the international
scientific uniors must share the lcad of international organization in this whole
field with a number of cther and different international organizaticns, such

as thoge degling with engineering and teleccmrmunicaticns.
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108. Amongst typical topics fallirg well within the scope of the intermational
scientific unicns can be cited: (a) to plan and cc-ordinate general programmes

for earth satellites and space probes; (b) to stimulate research supporting

space science:; and {e¢) to plan and co-ordinafe simultaneocus launchings of rockets
in meny parts of the world. The possibility of directing the abttention cf
scientists from meny different specialities to ccmron problems in space exploration

iz a particulariy valustle Featurs of the international scientific unicns.

Development of naticnal sclentific capabilities in this field

109, It was rmentioned carlier that scientific work in outer gpace involves no

new scientific discirlines in fthe present epoch. BSpace vehicles are vehicles
designed pursly to carry instruments or living organisme into parts of the
earth's envirorment which cculd not previously be reached. Previous knowledge

of such regicons had to be deduced from indirect messurements., The present
objective is to use space vehicles to advance knowledge in the fields of physics,
geophysics, astronomy, chemistry and biology related to the environmeant in which
the earth moves. A number of applicaticns have been discussed, those nearest
achlevement being in meteorclogy and communications. When thege have crystallized
cut 0of the research stage, a technology will develop and their application spread
into commen use,

110, In such applications, particularly in metecrclogy, both gounding rockets and
aatellites way bte used., The development and use of the szounding rocket by
several countries, large and small, shows that the use of this vehicle is not
limited Lo countries having the greatest technologicsl facilities. As they are
used they will become cheaper and available tc even mere ccuntriss, The nead

for world-wide coversge of atmoépheric studies at altitudes between about

30 kilemetres snd 200 kilometres will make international co-operation among meny
countriss a nscessity as soon as these applicaticns have reached an appropriate
vhase.

111. Thers can be no moncpoly of the research activities that are a part of

space gcisunce., 1t is perhaps useful to peint out alsc that ne ccuntry could
possibly have a monoprely on the production of scientists capable of making
contributions in the specialized branches of science that are involved, These

include atmospheric physics, icnospheric physics, aurors studies, meteor studies,
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many branches of astrophysics, and the physics, psycholegy and blology of

unsual environments.

112, Earlier sections of this report have emphasized that the majority of the
problems invelved in these disciplines are still in the research stage; that
there ig need for work in them all over the world; and that laboratory work sand
theoretical werk done on the ground on & small scale at no great cost can make
important contributions which are required in the scientific utilization of
satellites and space probes, although it is true that the launching of these I1s
likely to remain for some time to come a preserve of the countries with the
greatest technical fecilities.

112, In any scientific endeavour the most effective way to learn is by experience,
rarticularly in co-operation with those active in the field, Some of the
countries active in space science offer fellowships and vigiting professzorships
which may be held in govermment supported laboratories or universities where
research in space is undertaken. Hince no new basic science is involved, the
reguirements for any country to start research 1in space science are to assist

its trained scientists in the fields of vhysics, geophysics, astronomy or biclogy,
in vieiting centres of active space research in these fields, and to give them
scme facilitiés and time in their heme institutions to undertaks original work.
11k, Tt is quite pessible that the opportunities for wvisits and exchange of
personnel ars now adeguate, In spreading information about opportunities for
participation in space activities to many States not now taking part, and in the
rrovision of material for wide-spread educaticn, UNESCO cccupies 2 key position.
115. Discugsions indicate that there ig need for a greater and more up-to-date
exchange of scientific information, preferably through exiszting channels, which,
however, require clearing and broadening. The arrarngment of symposia on certain
aspects of space sclence ig also an important activity, to which UNESCO's attention
might bte drawn. These are projects best undertaken by organizations of the

type of the internsticnal geientifie unions which cowoperate with UNESCO.

Because the effects of space develcrments corcern all merkind, it 1s esasential
that opportunities for co-operation and extensive digtribition of information

be made available to zll countries, irrespective of the state of their scientific

and econcmic development.
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116, States with capabilities for launching satellites should be supported in
including in them scientific exveriments devised by other countries, The
international scientific unions cculd properly play an important reole in this
kind of co~operation.

117. Naticnal contact with non-governmental internaticnal scientific organizations
is normally made through academics or ressarch councils recognized as the
appropriste bodies to advisge their Governments. More efficient contact between
scientists in different countries can be furthered through the formation of
nationzl committees on space science. Such bodies could build on the experience

of IGY nsticnal committees.

B, Application of the regults of space science

118. As discussed in paragraphs 22 to L0, foreseeable applications in the field
of outer space include the following: meteorological satellites, communications
saetelliteg, television and broadcasting satellites, geodetic satellites, and
navigation satellites.

11%. The foregoing activities will need an ever increasing degree of inter=-
governmental agreement.

120, 3uch iﬁtef-goﬁernmental seientific and technical agencizs as WMO, ITU and
its affiliated committees, ICAO and others, ars the important channels for

internaticnel co-operation in this field. Their attention is partly directed

towards maintaining order in the cconduct of many kinds of International activities,
such ag radio communication, the enormous dats exchanged between weather services
and others; in part it 1s also directed towards planning and preparation when

new techniques are maturing to the stage where they can be put into practical
applicaeticn, Their experience in these fields should be brought to bear urgently

on space activities.

C. The open and orderly conduct of space activities

121, Frcm the deseription and analysis of the various aspects of peaceful uses
oft outer space, certain common lines emerge, and one can discern the outlines

of a pattern, still sketchy and incomplete, but worth elaborating.
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122, In all projects therse is an emphasis placed on the reed for systematic and

regular degscription of progress, cxchange of information stage by stage, and

]
g

adharence to ceritaln agreed rules. It 18 necessary to improve the means for the
distribution and asgimilation of knowledge about space activitiesz throughout

the werid, so that there can be no doubt of the orderly character of such
activities, and szo that all countries may have the opportunity to take part in
them irrespective of the state of Their scientific and economic development.
123, Reviewing the wealth of present projects from this angle, some typical
examples can be quoted,

124, A regulsr census of sateilites which are cireling the earth must be maintained,

Their number will beccme considerstle in the near future and they will ultimately
be useful to many countries (see paragraphs 22-40 and 93-94), The register

should contain data about orbits and radie transmission {see paragraphs 59-70); it
will scon be useful to mske pericdlc rovicws of the peositicon in order to agree
when an individusl satellite's useful life is ended =2nd on the sction to be taken
%o termirate its radio transmission ox to remove the sztellite (=ee

waragraphs 71-72). Tracking of space vehicles and radio recording of data depend
entirely on orderly procedures (sse paragraphs 59-84 ),

125, International plans for the wide~gspread use of sounding rockets to moderate

heights have already been carried out (see paragraph T7). Their scope is widening
(see raragraphs 15-17 and 2&—50), spreading into further applicaticns and to

many countries, Tooking into the future, thought might be given to the creatipon
of international launching centres for scunding rockets (see paragrephs T8-T79).

126, Re=entry and recovery of spece vehicles returning tc the esrth are techniques

in the course of perfection and ecalling for co-operaticn (see peragraphs 73=75)
Such re-entry may alsc invelve the execution of international agrecments, based on
legal considerations, asbout procedures fer dealing with information relating to
the territories of many countries and of cormon berefit (see paragraphs 39-L0).

127, Channels of informastion must be maintained and broadened Lo serve seientists

already working on problems of outer space (see paragrephs 80-85, 89 and 104-108)
toc bring in new groups of sclentists and students (see paragraphs 92 and 109-117)

and to inform the general public relisbly and effectively.



."-\,f/l#lhl
English
Page 59

128, This set of examples, which is not exhaustive, shows that a principle of
cpen and orderly conduct lies at the roet of international co-operaticn directed
towards the peaceful uge of outer space, Adherence to this principle would
further the progress of gpace sclence znd techrology, both in the narrov sense
as activities in themselves, and in their relaticn tc human progress, Such

experience 1s not new, but is common to co-opersticon din any branch of science;

as one examplz, it guided the success of the yecent International Gzophysical
Year.

129, Another feature 1s glso apparent. Space gctivitieg have wide implications,
spreading beyond pure science into technical applicaticns, interpational
co=operation, and effects on the worid at large. These impliications invoive

meny internstional crganizations covering a wide range of interegts, such as
geientific societies, govermment organizations, internsational news services, ete.
130, This wide dispersion calls for a rallying point related to the United Hations,
small in gize and well informed. There exists already a variety of organizations
to carry heavy leads of work In different zrezs of space activiiy, but there is

a need for g centre, to which inguiries can be directed at any time, and by

which information can be communicated effectively to the approprizte body in

much the same way as ICSU meebs 2 similar need for the existing internaticnal
gcientific unions.

131, Such & smsll cenbral body, with expert technical knowledge, would have to act
in intimate contact with existirg technical agencies and internaticnal
organizations. Starting medestly, its work would be directed to assisting snd
correlating the many efforts towardes open and orderly ecornduct of space activities.
As a corcllary, it would naturally serve as a means for currsnt summary of the
reosition in this rapidly expending field., Thereby it would provide a most useful
centinuing service for any pansl of sxperts which frem time to time might meet

for more extensive reviews,

VIT, GENERAL CONCLUSIONS

132, As the first techniecal aresa in which immediate intermnational action is
required, the Commithes calls attention to the conclusion regarding allocation of

radioc freguencies for space activities.



Al

English

Pagze GO

133, On the bazgis of the specific conelusions reached in previous sections of
this report and listed in paragraphs 13 and 1L, the following general conclusions
have erxcrged:

that

uses

(1} There is a ne=d for a suitable centre related to the United Nations
can act as a focal point for internationsl coe=cperation in the peaceful

of outer space,

(?) Progress, plans and needs in connexion with the peaceful uses of outer

space should be reviewed again by the United Nations in about one year.
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PART 11T

( PARAGRATH 1(d) OF GENERAL ASSEMELY
RESOLUTION 1348 (XIII))

I. INTRODUCTIOHN

A. Mandate of the Committee

1. The task of the A4 Hoe Cormittee on the Pegceful Uses of Cuter Space under
paragraph 1(d) of General Assembly resolution 1348 (XIII) is to report on:
"The nature of legal problems which ray earise in the carrying out

of programmes tc explore outer space.”
2. The scocpe of the mandate thus given the Committee was the subject of
discusgion. Tt was recognized that the terms of reference of the Committee
referred exclusively to the peaceful uses of outer space. (ne view expressed was
that the task of the Committee related only to the identification and listing of
legal problems which might arise in the carrying out of progremmes to explore outer
space and that the Committee was not called upon to forpulate either general or
Farticular solutions of those problems. Another view was that the (ormittee, in
identifying and listing the problems, should glve some indication of the
significance and implications of each problem and the priority which might be
giveh to its sclution. OQOthers stressed the importance of giving attention to
certain relevant general principles, such as those contained in the preamble and
operative paragraph 1 (b) of resolution 1348 (XIII). It was also pointed out that,
while peragraph 1 (d) of resolution 1348 (XIII) referred only to problems which
might arise in the exploration of outer space, it was not slways possible in
relation to certain activities to differentiate between exploration and
exploitation of outer space and that both the exploration and the exploitaticn
of outer space were expressly mentioned in the preamble to the resolution.
3. The Ccmmittee reccgnized that it would be inpossible at this stage to identify
and define, ezhaustively, all the juridical problems which might arise in the
exploration of outer space. Recognizing the multiplicity of these juridical
probliems, the Commiitee considered that it could most usefully fulfil its mandate

from the (Geners]l Assembly, in view of the complex character of these provlems, by:

feoo
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{1} selecting znd defining problems that have arisen, or are likely to arise in

the near future, in the carrying out of space programmes; (2} dividing the

protlems into two groups, those which may be amenable to eariy treatment and those
which dc not yet appear to be ripe for solution; and,(ﬁ) indicating, without
definite recommendation, various means by which answers to such problems might be
pursued, The ildentification of legal problems entails, of necessity, sone
consideratbion of possible approaches to their solubion, particularly with a view to

presenting the best inTormed compment that can be made on the matter of priorities.

E. Gereral observations

L, The Committee considered the relevance to space activities of the provisions
of the United Nations Charter and of the Statute of the International Court of
Justice, which synthesized the idea of co-cperation between men and the Joint
achievesent of great projects for the benefit of all mankind; it observed that

as & waltter of principle those instruments were not lirdted in their operation

to the confines of the earth. Tt considered as a worthy standard for international
co~operation and programmes in the peaceful uses of outer space which could
appropriately be undertsken under United Nations auspices, to the benefit of

States drrespective of the state of their economic or scientific development, the
principles set forth in the operative paragraph 1 {b) and the preamble of
resolution 1348 (XITI), in which the General Assembly called attention to

Article 2, paragraph 1, of the Charter which states that the Organization is based
on the principle of the sovereign equality of all its Mesbers, recognized the
common interest of mankind in outer space and the common aim that it should be
used for peaceful purposecs only, and expressed the desire of promoting energetically
the Tullest exploration and exploitation of cuter space for the benefit of mankind.
5. It was upanlmously recegnized that the principles and procedures developed

in the rast to govern the use of guch crcas as the air space and the sea deserved
attentive study for possibly fruitful analogies that might be adaptable to the
treatment of legal problems arising out of the exploration and use of outer space.
Cn the other hand, it was acknowiedged that cuter space activities were
distinguished by many specific factval conditions, not all of which were now

known, that would render wmany of its legal problems unigue. /
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6. The Committee agreed that some of the legal probleos of cuter space
activities were more urgent end wore nearly ripe for positive interrational
agreement than others, It wag felt that the progress cof activities in cuter
space znd of advances in science and technology would continually pose new
problens relevant to the international legal order and modify both the character
and the relative importance of existing preblems., ¥For example, future
arraungenents acong Covernments or private groups of scientists for co-cperation
in space research or dissemination of space data may entail legal problems
ranging from adminlstrative or preoeedursl arrangerments to regulation or control.
The Cormittee noted the indispensable usefulness of clese and continuous
co=operation between Jurists and scientists to taks these and other developments
into acecount,

T The Committee considered that & cooprehensive code was not practicable or
desirable ot the present stage of knowledge and development. Tespite the
progress already made, 1t was emphasized that relatively little is so far known
about the actual and prospective uges of outer space in all their possibie
varieties of technical significance, §olitical context, and economiec utility,

It was pointed cut that the rule of law is neither dependent upen, nor assured by,
comprehensive codification and that premature codificaticn might prejudice
subsequent efforts to develop the law based on a more compiete understanding of
the practical problems invelved. Although an attempt at comprehensive
codification of srace law was thought to be prerature, the Committee also
recognized the need both to take timely, constructive acvion and to make the law
of space responsive to the facts of space.

8. For these reasons it was agreed that the rough grouping of legal problewms
gceording to the pricrity hereafter suggested should itself be kept under regular

review by whatever means the CGeneral Assemtly should deem fitting.

IT. LEGAL FPROBLEMS SUSCEPTIBLE OF PRIORITY TREATMENT

A. Question of freedom of cuber space for exploration and use

C. Luring the Interratioral Geophysical Year 1957-1958 end subsequently,
countries throughout the world proceeded on the prewise of the permissibility of

the launching and flight of the space vehicles which wers launched, regardless of
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what territory they passed "over" during the course of their flight through

cuter gpace. The Ccummittes, bearing in mind that its terms of reference refer
exclugively Lo the peaceful uses of outer space, believes that, with this practice,
there may have been initiated the recognition or establishment of a generally
accepted rule to the effect that, in priunciple, cuter space is, on conditions of
equelity, freely available for exploration and use by all in accordance with

existing or fuiture international lew Oor agreements.

B. Liability for injury or damage caused by space wvehicles

10. Since injury or damage might result frow the launching, flight and return

to earth of various kinds of space vehicles or parts thereof, a number of problems
exist with respect to defining and delimiting liability of the launching State
and other States associated with it in the space activity causing injury or
darages. First of all there is the guestion of the type of interest protected:
that is, the kxind of injury for which recovery may be had. Second, there is the
question of the type of conduct giving rise to lisbility; should liability be
withoul regard to fault for some or all activities, or should it be based upon
fault? Third, should a different principle govern, depending on whether the
place of injury is on the surface of the earth, in the air space or in cuter
space? Fourth, should liability of the launching Stete be unlimited in amocunt?
Finally, vwhere more than one State participates in a particular activity, is the
liability joint or several?

1l. What machinery should be utilized for determining lisbility and ensuring the
raynent of compensation if due? The Compittee considered that early consideration
should be glven to agreement on submission to the compulscry jurisdiction of the
Interngticnal Court of Justice in disputes between States as to the liability

of States for injury or damage caused by spece vehicles.,

12, When it considered the foregoing guestions, the Committee noted that, in so
far as concerns liability for surface dawmage csused by aircraft, there was
formulated at Rome in 1952, under the aegis of ICAO, the Conventon on Lamage
Caused by Foreign Aircraft to Third Parties on the Surface. In the opinion of
the Compmittee, that Convention and ICAD experience in relation thereto could be
taken intc account, inter alia, in any study that might be carried out in the

future concerning liability for injury or damage caused by space vehieles. It

fue,
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was pointed oubt, however, that no international standards regarding safety and
precautionary wmessures governing the lauvnching and control of space vehicles
had yet been formulated, and this fact alsc could be taken into acecount in

studying analogies based on existing conventions.

Ce Allocation of radic frequencies

13, It was recognized that there are stringent technical limits on the
availability of radio frequencies for communications. The development of space
vehicles will rose new and increasing demends on the radio spectrum. It was
erphasized that rational alleocation of frequencies for comrunications with and
accng space vehicles would be imperstive, In this way, what might otherwise come
to constitute paralysing interference among radio transmissions cculd be avoided,
1i, Attention wes drawn to the fact thet there 1s already in existence and
operation an intermnational organization suited to the consideration of preblems
of radio rrequency allocation for outer space uses, namely, ITU. A technical
committee of this organization has already issued & recommendation and a report
which btear the following titles: "Selection of Frequencies Used in
Telecormunicetion with and between Artificial Earth Satellites and other Space
Vehicles"” and "Factors Affecting the Selection of Frequencies for
Telecommunication with and between Space Vehicles", The findings contained in
these two documents will be presented to the Aduinistrative Radio Conference of
ITU which will open in Geneva on 17 August 1959.

15. Attention should zlsc bhe given to the desirablility of terminsting
transmissions from space vehicles once these transmissions have outlived their
usefulness., GSuch a measure would help conserve and make optimum use of the
frequencies which are assigned for outer space communications. In considering
this problem, it would be necessary to balance this factor against the interest

in conserving a means for continuous identification of space vehicies.

D, Avoidance of interference between space vehicles and aircraft

15, As the launchings of space vehicles become more numerous and wide=~spread
throughout the world, practical problems will clearly arise in regard to the

prevention of thysical interference between space vehicles, particularly rockets,

/ons
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and conventional aircreft. The latter are already employed in great numbers
across the earth and in rany aress alr trafiic i1s alresdy congested. It was
considered thet Governments could give early attention To the probiem of
interference between aircraft and space vehieles and that technical studies could
usefully be undertaken, 1f necessary with the assistance cof competent specialized

agencies,

E. Identification and registration of space vehicles and co-crdination
of launchings

17. It is expected that the numker of space vehicles will progressively increase.
In the course of time, thelr nupbers may become very large, This indicates the
necessity of providing suiltable means for identifying individual space vehilcles.,
Such ldentification of space vehicles could be obtained by agreement on an
allocation of Individual call signg to these vehicles; the call signs could be
emitted at stipulaied regular intervals, at least until identification by other
means had been established., Another means of ldentification is by orbital or
transit characteristics of space vehicles.

18. As part of the problem of identification, there arises the guestion of
placing suitable markings on space vehicles so that, particularly in the event
of their return to earth, they way be readily identified.

19, TIdentification would be facilitated by s system cof registration of the
launchings of space vehieles, thelr call signs, markings ard current orbital and
transit characteristles. Reglstration would alsc serve a number of other useful
purposes. For one exarple, one serious problem is the potential overloading of
trackirg facilities. Registration of lauvnchings would help fto avoid this,
Registration might also afford a convenient means for the notification of
launchings tc other States, thus enabiing them to make appropriate distincticns
between the space vehicles so rotified and other cbjects, and to take appropriate
megsures to protect their interests if necessary.

20. A further wmeasure, beyond registraticn, would be agreement on the

co=ordingtlion of launchings.
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¥, Re=entry and landing of space vehicles

21, Problems of re-entry and landing of space vehicles will exist both with
respect to urmenned space vehicles and later with respect to narned vehicles of
exploratlon., Where space vehicles are designed for re-entry and return, it will
be appropriste for the launching State Lo enter inte suitable arrangecents with
the 8tate on whose terriftory the space vehicle ig intended to land and ovher
States whose alr space ray be entered during descent. ERecognizing, noreover,
that such landings nay occur bhrough accident, mistake or distress, nenbers of the
Cornittee called attention to the degirsbilify of the conclusion of multilateral
agreeents concerning re-entry and landing, such agrespents to contain sultable
urdertaixings on co~operation and sppropriate provisicns on procedures. Among the
subjects that night be covered by such agreenents would be the returr to the
launching State of the wvehicle itself and ~ in *he czge of a perrned vehicle ~
provision for the speedy return ol rersonnel.

22. It was also congldered that certain substantive rules of international

law already exist concerning rights and duties with respect to aircraft and
airmen landing on foreigr territory through accident, mistake or distress, The
opinicrn was expressed that such rules pight be applied in the event cf similar

landings of space vehiecles.

17T, OTHER PROBLEMS

A, Questicn of determining where outer space begins

23, Under the terns of existing internatioral conventions and customary
international law, States Have corplebe and exclusive sovereignty in the alr space
above thelr territories and territorial waters. The concurrent existence of a
region in space which 1s not subject to the same regine ralses such questions as
whare alr space ends and where outer space begins. It was nofted that thege limits
da not necessarily coineide, While they have been much discussed in scholarly
writing, there is no consensus anong publicists concerning the loeation of

these limits,
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24, A view was expressed that 1t night eventually prove essential to determine
these limits. The Committee reviewed a nurmber of possibilities in this connexion,
including those based upon the physical characteristics of air and of alreraft.
The Alfficulties inveclved were ggreed to be great., An authoritative answer to
the pfoblem at this tine would reguire an interrational agreement, and “the
opinion was expressed that such an agreensnt now, based on current knowledge and
experience, would be premature. It was considered that, in the gbsence of an
express agreerent, further sxperience night lead to the acceptance of precise
limits through a rule of custonary law,

25. In the absence of & precise demarcatlon, ancther poasitle approach would be
to set tentatively, on the basis of present experience and knowledge, a range
within which the linits of air sﬁace and cuter space would be assumed to lie,

It was suggested that an approach of this kind should avold a boundary so low as to
interfere with existing aviation regimes or so high as unreasonsbly to fetter
activities cornected with the use and exploration of cuter space,

26. There was also discussion as to whether or not further experience might
suggest a different approach, namely, the desirability of basing the legal regine
governing outer space activities primarily cn the nature &nd type of particular
space activities.

27. One develcopment might be the conclusion of inter-governmental agreerents,

as necessary, to govern activities sufficiently close to the earth's surface and
bearing such a special relatiocnship to particular States as to celi for their
consent, Fach such asgreepent could conteain appropriate provisions as to the
rermissibility of a given activity by reference noi only to altitude and
"vertical® position but also to trajectory, flight mission, known or referred
instrumentation, and other functicnal characteristics of the vehiecle or object

in question.

28, It was generally believed that the determination of precise limits for air
space and cuter space did not present a legal problem calling for priority
congideration at this morent. The Committee ncted that the solution of the preoblers
which it had identified as susceptible of pr%ority trestrent was not dependent upon

the establishment of such Llimits.

foan
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B. Protection of public health and safety: safeguards against contamination of
outer space or from cubter space

29. The Committee took note of the apprehensions that have been expressed that
activities in outer space might bring to those regions, by inadvertence, living or
other matier from the earth capable of interfering with orderly scientific research,
it was agreed that further study should be encouraged under appropriate auspices

to specify the types of risks, the gravity of dangers, and the technical
possibility, as well as the cost, of preventive measures. Such study should also
cover gsafeguards against similar contamination of the earth as a result of space
activities as well as protection against other hazards to health and safety that
might be created by the carrying out of programmes to explore cuter space. These
studies could be undertaken with a view o the possible formulation of appropriate

internsticnal standards.

C. Questions relating to expleoration of celestisl bodies

30, The Cormittee was of the view that serious problems could arise if States
claimed, on one ground or ancther, exclusive rights over all or part of a celestial
body. One suggestion was that celestial bodies are incapsble of appropriation to
naticnal sovereignty., Another suggestion was that the exploration and exploitation
of celestial bodies should be carried out exelusively for the benefit of all
mankind. Tt was also suggested that some form of international administration

over celestial bodies might be adopted.

21. The Cormittee noted that, while scientific prograrmes envisaged relatively
early exrloration of celestial bodies, human settlement and extensive exploitation
of’ resources were not likely in the near future. For this reason the Committee
believed that problems relating to the settlement and explcitation of celestial

bodies did not require priority treatment,

D. Avoidance of interference among space vehiecles

32. It wes agreed that, apert from problems of communicaticons and overloading of
tracking facilities, there was for the present little danger of interference of

space vehicies with each other, It was pointed out that this sitwation might

[oas
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change in time, particularly if vehicles in space are used extensively for either
global or interplanetary travel. There was discussicn about the possible
relevance to space travel of rules and experience developed in relation to air
traffic, 1t was decided that wmore scientific information would be needed before

rules could be drafted,

¥, Additional guestions raising legal problens

25. The Committee recognized that various other technical developments would
probably call for legal arrangeients and regulaticn. Particular reference was
made in this connexion to metecrological activities in outer space which may

require international measures to insure maximum effectiveness.
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PART IV
(PARAGRAPH 1 (c) OF GENBRAL ASSEMBLY RESOLUTION 1348 (XIII))

I. MANDATE OF THE COMMITTEE UNDER PARAGRAPH 1 (c) OF RESCLUTION 1348 (HIII)

1. The task of the Ad Hoc Committee on the Peaceful Uses of Cuter Space under

paragraph 1 {c) of General Assembly resclution 1348 (XIII) is to report om:

"The future organizational arrangements to facilitate international
co~operation in this field within the framework of the United HNations,"
2 The Ad Hoc Committes felt that its report under this paragraph should briefly
gurvey the types of organizational arrangements which were possible within the
framework of the United Nations, and relate these to studies made by the Committee
in connexion with paragraphs 1 (a), 1 {b) and 1 (d) of resolution 1348 {XIII), In
perfcrming this task the Committee was cognizant of the fact that these studies
rointed to the need for continued study and review in this rapidly advancing

field,
1T, ORGANIZATIONAL POSSIBILITIES

3. There are a number of possible organizational arrangements within the

framework of the United Nations.

A, DUnited Nations agencies

4, The most elaborate and comprehensive organizaticnal arrangement for
facilitating lnternaticnal co-operaticn is the creation of a specialized agency.
A specilallized agency 1s an autonomcus inter-govermmental organization whose
constitution 1s the groduct of internstional convention appropriately ratified
by Member States, The entity thus created is brought intc relationshiy with the
United Nations, under Articles 57 and 63 of the Charter, through an agreement
negotisted between the Economic and Social Council and the agency which is
approved bty the General Assembly. ©BSuch an orgaﬁization reports annually on its

activities toc the ZEconcmice and Social Council,

[one
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5. Bpecialired agencies sre contemplated by the Charter and are accorded certain
privileges; they may, for example, be given the right by the General Assembly to
refer gquestions to the Internatiornal Court of Justice, and they autcmatically
beccme wembers of inter-secretariat bodies such as the Joint Pension Fund and the
Administrative Committee on Co-ordination. They maintain, however, their statug
a8 autonomous inter~gcverumental organizations, and they have responsibility for
such activities as budgetary arrangements, staff rules and regulations, and rules
of procedure.

6. Fxamples of specialized agencies now in existence which have some interest

in outer space are UNESCO, ITU, WHO, WMO and ICAO, Those, as well as other
agencies nct so clearly interested in space activities, differ widely one from
another in character of functicons and in relationship to the United Nations.

Te The scope and nature of the functions of these agencies suggest the
possibility of a comparable United Kations agency to deal with space activities.
However, the tasks recommended in éccompanying sections of this report would not
appear to require the present esteblishment of a United Nations agency, with a
professional staff, to co-ordinate and supplement other efforts, pubiic and privatej

in international space co-cperation.

B, BSemi-autoncmous bodies within the United Natlons

8. The General Assembly may, by resolutilcn, estavlish semi-autconomous operating
bodies within the United Nations with mandates or terms of reference established
by the General Assembly. The chief executive officer of such a body has breoad
authority under his mendate but 1s administratively responsible to the
Secretary~General, Three such hodles, with somewhat differing structure, are in
existence: the Office of the United Nations High Commissicner for Refugees, the
United Nations Children's Fund (UNICEF), and the United Nations ERelief and Works
Agency for Falestine Refugees in the Near East (UNRWA).

2. In the case cf UNICEF, the Director was appointed by the Secretary-#:neral
for an indefinite term, without reference to or approval of the General Assembly
or the Econcmic and Social Council, His salary and those of his staff are paid
for out of the UNICEF budget, which is based on voluntary contributions of Member

States. For adminlstrative purposes, however, the staff generally operates as any

foo.
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cther office of the United Nations Secretariat. The Executive Board of UNICEF is
elected by the Econcmic and Social Council for definite terms.

10, In the case of the Office of the United Nations High Commissioner for Refugees,
the High Commissioner 1s sppointed by the Secretary-General, with the approval of
the General Assembly, for a limited term, The Director of UNRWA is appointed by
the Zecretary-General in consultation with an Advisory Commission but without
reference to or approval of the General Assembly or the Economie and Social Council,
In each case, there is an executive committee or advisory group. Finsncial
arrangemwents alsc vary scmewhat, the programme of the High Commlssioner being
financed partly from the regular United Nations budget and partly from voluntary
contributions, whereas the UNRWA and UNICEF’programmes are financed entirely by
voluntary contributicns.

1l, If, at some future time, it was believed that an international agency with

a swall professional staff would be a useful addition to otker co~operative efforts

in space, a semi-gutoncmous body within the United Nations might be apprepriate.

Cse Performance of funchtions by existing specialized agencies

12, As is apparent from cther parts of the repcrt of this Committee, existing
United Naticns speclalized agencies can perform various useful functions with
regard to space activities. Thus, UNESCO, ITU, ICAC, WMO and WHO can all play a
role in carrying cut technical studies, It does not, however, seem that any of
these agencies should be asked to undertake over=all responsibvility for future
arrangements to facllitate international coc-operation in the field of cuter space
activities, although each can undoubtedly continue to play an important part
within the area cof its special competence and interest. Their functional

interests should of course he welcomed and encouraged..

D. Other arrangements within the United Nations

i3, The General Assembly may, by resolution, establish a permanent Committee,
outline the work to be accomplished, and authorize the Secretary~General to employ

appropriate personnel. This was done in the case of the Scientific Committee on

[oos
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the Dffects of Atomic Radiation and in the case of the Becretary-General's Advissry
Cormittee on the peaceful uses of atomiec erergy, In the case of the former, the
Committee itself is responsible for reporting to the Gensral Assembly. In the
case of the latbter, the General Assembly resolution places thig responsibility on
the Secretary-General, Personnel cf the United Nations supporting these two
committees are members of the United Nations Secretariast and covered by all of its
administrative orders, The activities and any outside assistance of experts is
covered by the regular United Nations budget.

14,  Another possibility would be for the General Assembly to ésk the
Becretary-General to estalblishk & small techrical unit within the Becretariat to
carry out certain limited functions, Arrangements could alsc be made for the
establishment of an expert advisory committee composed of representatives of
interested specislized agencies and key scientists to assist the Becretary-General

in the execution of any furctions that might be assigned to the Secretariat.

IiT, COKRCLU3IONS

15. The Ad Foe Committes has felt that its report under paragrsph 1 (¢) should
briefly survey the types of long-term crgarnizaticnal arrangements which are
possible within the framework of the United Nations, and reiate these to the
reports made in ceonnexion with paragraphs 1 {a), 1 (b) and 1 (d) of

resciution 1348 (XIII). The findings in the reports on the reports on those
paragraphs underline the importance already attached by the Gerneral Assembly to
the common interest of mankind in outer space. While its studies fortify the
belief expressed in Ceneral Assembly resolution 1348 (XIIT), which stressed the
need for vigour in the development of programmes of International co-~operation

in the peaceful uses of outer space, the Committee recognizes that ccontirmed study
and review of the problem is necessary. Accordingly, the Commlttee has limited 1is
conclugions to the steps toward such development to be taken at the present stage
without teking a position on the longer-range measuras.

16, The Committee believes thet it would not be appropriate at the present time
to establish any autonomous inter-governmental organization for international
co=opveration in the field cof cuter space, Likewise, the Committes considers that
it would not be suitable to ask any existing autonomous inter-governmental

organization to urdertake over-all responsibility in the outer space field.
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17. The sections of this report dealing with legel and scieantific aspects of
the questicn of the peaceful uses of cuter space suggest certain general functions
and tasks that might appropriately te undertaken within the frarework of the
United Nations at the present time. These include:

(a) To provide a foeal point for facilitating internaticnsl co-cperation

with respect tc culer space activities undertaken by Governments,

specialized agencies and international scientific organizations;

(b) To study practical and feasible measures for facilitating international

co-operation, including those indicated by the Ad Hoc Committee in its

report under paragraph 1 (v) of the resolution;

(c) Tc consider means, as appropriate, for studying and resolving legal

problems which may arise in the carrying out of programmes for the

exploration of cuter space;

(d) To review, as approprizte, the subject matter entrusied by the

Genersl Assembly to the Ad Hoc Committee in resclution 1348 (XIIT).
18, The Committee velisves that, for the most part, the questions involved
under (b), {e) and (4) above may be such s to require consideration at the
governmental level, The General Assembly, if 14 agrees with this conclusion, may
wish to consider the establishment c¢f an Assenbly committes, composed of
represantatives of Member States and having such merbership as the Assembly may
decide, to perform these functicns, fto report to the General Assernbly and tc make
recormendations as appropriates.
19. The Committee considers that the furnciions suggested in paragraph 17 (a)
above, which primarily is intended to implement the conclusion of the Technical
Coumittee that "there is a need for a suitable centre related to the United Naticns
that can act azs a focal point for international co~operation in the peaceful uses
cf outer space", are of a different character. These are functions of the type
frequently entrusted to an international secretariat, The CGeneral Assembly may
thnerefore wish tc consider among other possibilities that of reguesting the
Secretary~Genersl to corganize a small expert unit within the Secretariat for this
purpese. Recause the precise character of such a Becretariat unit can te
developed only in the light of experience and after consultation with the various
bodies involved, it may be desirable to provide & means whereby the Secretary-
General can avail himself of the advice and sssistance of those directly concerned

in this field, ’
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2C. Consideration might therefore be given to provision for a srall advisory
committee, advisory to the Secretary-General, which could include representatives
of the appropriate specialized agencies, scientists designated by international
scientific organizations, and representatives of Mesmber States, as necessary.

2l, It would be possible for the General Assembly to adopt some or all of the
suggestions described in paragraphs 18, 19 and 20, in any combination it deems
appropriate,

22, The Committes believes that i1t would be appropriate for existing specialized
agencies to continue to pursue lines of endeavour within their competence in
regard to cuter space activities, The Committee believes that the General Assembly
might ask these agencies to include in their reports to the United Nations

information on their activities in connexion with cuter space.





