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Note by the Rapporteur mittee on the Peaceful Uses of Outer Space consisting

of the representatives of Argentina, Australia, Bel-
1. By resolution 1348 (XIN), of 13 December 1958, gium, Brazil, Canada, Czechoslovakia, France, India,
the General Assembly established an Ad Hoc Com- Iran, Italy, Japan, México, Poland, Sweden, the Union
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of Soviet Socialist Republics, the United Arab Republic,
the United Kingdom of Great 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
on 6 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 and the United States.

4. The Committee elected the following officers:
Chairman: Mr. Koto Matsudaira (Japan)

. Vice-Chairman: Mr. Mario Amadeo (Argentina)
Rapporteur: Mr. Joseph Nisot (Belgium)

5. The Committee established two committees of the
whole: one a technical committee, under the chairman-
ship of Mr, D, C. Rose (Canada); and the other, a legal
one, under the chairmanship of Professor Antonio
Ambrosini (Italy). The Technical Committeeprepared
part II of the report and the Legal Committee part III

- of the report. At the request of the Ad Hoc Committee,
‘the Secretary-General presented a report which
covered paragraph 1 (a) of the General Assembly reso-
lution and constituted the basis for part I of the Com-
mittee's report.

6. The Ad Hoc Committee and its committees of the
whole have held twenty-five meetings. They were given
valuable assistance by the United Nations Secretariat,
especially by Mr. Sanford Schwarz, Secretary of the
Ad Hoc Committee and of the Technical Committee;
Mr. Oscar Schachter, Secretary of the Legal Com-
mittee; and Mr. Geoffrey S. Murray, the representa-
tive of the Secretary-General.

7. By the terms of resolution 1348 (XII), the Ad Hoc
-Committee was required to report to the General As-
sembly on the four following matters described in
paragraph 1 of the resolution:

"(a) The activities and resources of the United
Nations of its specialized agencies and of other
international bodies relating to the peaceful 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 economic or scientific develop-
ment, taking into account the following proposals,
inter alia:

"(i) Continuation on a permanent basis of the
outer space research now being carried on withinthe
framework of the International Geophysical Year;

"(ii) Organization of the mutual exchange and dis-
semination of information on outer space research;

"(iii) Co-ordination of national research pro-
grammes for the study of outer space, and the ren-
dering of all possible assistance and help towards
their realization;

"(c) The future organizational arrangementstofa-
cilitate international co-operation inthis field within
the framework of the United Nations;

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

8. Each of these four matters is the subject of a sep-
arate part of the present report, which the Ad Hoc
Committee adopted unanimously on 25 June 1959:
part I: paragraph 1 (a); part II: paragraph 1 (b); part
II: paragraph 1 (d); part IV: paragraph 1 (c).

Part |

Paragraph 1 (a) of General Assembly
resolution 1348 (XI1I)

1. The Ad Hoc Committee on the Peaceful Uses of
Outer Space, at its first meeting on 6 May 1959, re-
quested the Secretary-General to prepare a report on
the subject matter of paragraph 1 (a) of General As-
sembly resolution 1348 (XIII), namely, "Theactivities
and resources of the United Nations, of its specialized
agencies and of other international bodies relating to
the peaceful uses of outer space". On 16 June, the
Secretary-General submitted a comprehensive and
valuable report (A/AC.98/4) tothe Committee onthese
matters, which stands as a part of the documentary
records of the Committee.

2. The present part I is based on the Secretary-
General's report. The Committee has sought to sum-
marize the pertinent data in sucha way as to facilitate
future United Nations discussions relating to the
peaceful uses of outer space.

I. INTERNATIONAL SCIENTIFIC ORGANIZATIONS

A. The international scientific unions

3. The principal non-governmental international
bodies which are interested and active in space re-
search are the international scientific unions in the
several major fields of science which benefit by ex-
periments utilizing sounding rockets, satellites, and
space probes. These are: International Astronomical
Union, International Union of Geodesy and Geophysics,
International Union of Pure and Applied Chemistry,
International Scientific Radio Union, International
Union of Pure and Applied Physics, International
Union of Biological Sciences, International Union'
of Theoretical and Applied Mechanics, International
Union of Physiological Sciences, International Union
of Biochemistry.

4. The International Union of Mathematics has also
expressed some interest, The interests of the remain-
ing three international scientific unions, i. e., Interna-
tional Geographical Union, International Union of
Crystallography, and International Union of the History
of Science lie outside the space field.

5. The objects of the unions are:

(a) To promote the study of problems relating to their
scientific fields;

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

(c) To provide for discussion, comparisons and pub-
lication.

6. The unions are maintained by the voluntary,
part-time work of a small group of active scientists
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elected for limited terms. The administration is
small and flexible. The activities are directed toward
organizing meetings ranging in size from small
symposia on specialized topics to large congresses
devoted to all aspects of the whole discipline, and in
maintaining or encouraging publications.

7. The unions maintain contact with scientists inthe
various countries through national committees or
equivalent bodies, one for each discipline. Annual
national contributions to the unions are paid by the
national committees, the total for all thirteen unions
amounting 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 respective countries.

B, The International Council of Scientific Unions

8. The establishment of the.International Council of

Scientific Unions (ICSU) in 1931 provided a central
organization to deal with problems of common interest
and to encourage international scientific co-operation.

9. Further objects of the Council are:

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

(b} To enter, through the national adhering organi-
zations, into relations with the Governments of 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 international
councils or unions, where common interests exist in
the field of the natural sciences covered by the Council.

10. The General Assembly of the ICSU consists of
representatives of the thirteen scientific unions and of
national representatives from the national academies
or research councils of the forty-five countries adher-
ing to the ICSU. The Assembly meets triennially and
elects an Executive Board, which meets annually.
There is an administrative office in The Hague with a
small full-time secretariat,

11. The financial resources of the ICSU consist
of contributions from the national adhering bodies
amounting to about $50,000 per year and an annual
grant of about $200,000 from UNESCO to support the
scientific activities of the unions.

12. There are always a certain number of tasks
which lie on the borderline between two or more
unions. The Council takes special care to fill needs
for co-operation or joint activities involving the
disciplines of several unions or many national
academies. Typical examples are the International
Geophysical Year, Antarctic Research and Space Re-
search. The Council copes with these tasks as they
arise in international scientific life by the formation
of special committees such as the Special Committee
for the International Geophysical Year (CSAGI), which

was formed in 1953 and will continue to the end of .

June 1959, the Special Committee on Oceanographic
research, first established:in- 1957, and:the Speciak
Committee on. Antartic Research, 1958.1 e g e R

C. The International Geophysical Year

13. The activities of ICSU in space research began
as a part of the programme of CSAGI.

14. At a CSAGI conference in Rome, in 1954, a
resolution was passed urging that as many nations as
possible consider the development of satellites carry-
ing scientific instruments, which would be placed in
orbits around the earth during the International Geo-
physical Year. The resolution stated:

"In view of the great importance of observations
during extended periods of time of extra-terrestrial
radiations and geophysical phenomena in the upper
atmosphere, and in view of the advanced state of
present rocket techniques, CSAGI recommends that
thought be given to the launching of small satellite
vehicles, to their scientific instrumentation, and to
the new problems associated with satellite experi-
ments, such as power supply, telemetering, and
orientation of the vehicle.”

15. Within a year, both the United States and the
USSR indicated their intention to launch satellites,
Successively, attention was devoted by CSAGI to the
several phases of the earth-satellite-tracking pro-
grammes. Special emphasis was placed on the need
for wide international co-operation in tracking satel-
lites to develop their full scientific potential. Many
nations indicated a willingness to set up satellite-
observation stations,

16. Being non-governmental in organization, and with
limited financial resources, CSAGIlachieved great suc-
cess through the voluntary co-operation of the par-
ticipating national committees. Particularly in the
rocket and satellite programmes, the financial and
logistic support of the programme by the several
national Governments was essential.

17. With the termination of the International Geo-
physical Year, there was a wide-spread desire to
continue international 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-operation 1959 and to the
formation of several special committees, including
a Committee on Space Research (COSPAR).

D, The Committee on Space Research

18. The Committee on Space Research (COSPAR)
was established, provisionally for an initial period of
one year ending 31 December 1959 by a resolution of
the eighth General Assembly of the ICSU (held at
Washington, D.C., from 2 to 6 October 1958). The
resolution stated that the primary purpose of COSPAR
was "to provide the world scientific community with
the means whereby it may exploit the possibilities of
satellites and space probes of all kinds for scientific
purposes; and exchange the resulting data on a co-
operative basis",

19. The Committee is concerned with scientific re-
search in the broadest sense. This is made clear by
the provisional charter according to which the Com-
mittee shall promo _search on space,
on an 1ntemational cal bu “shall not normally
such:technological’ problems as
rockets; guidance and con-

alk w hieved through the
Ot‘{mce‘ ;searChpl‘Ogrammes

thsi- 8
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by the international community of scientists working
through the ICSU and its adhering national academies
and international scientific unions. The Committee
shall report to ICSU those measures needed in the
future to enable all countries in the world to partici-
pate, together, with those countries which arealready
actively engaged in research programmes within the
domain of COSPAR, in international programmes of
space research,

20. The Committee's composition has been provi-
sionally established to consist of:

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

(b) The representatives - of the national scien-

tific institutions of three of the countries involved in
tracking or other forms of space research on an
agreed system of rotation;

(c) The representatives of nine international scien-
tific unions.

21. The Committee has held two meetmgs to date,
an organizational meeting in London in November
1958 and a second meeting at The Hague in March
1959, The actionstaken may be summarizedasfollows.

22. All the countries that had takenpart inthe rocket
and satellité programme of the International Geophysi-
cal Year, namely, Australia, Canada. France, Japan,
the USSR, the United Kingdom and the United States,
were adm1tted to membership in group (a) mentioned
above (para. 20). India, Peru and the Union of South
Africa were invited as the first rotating members in
group (b), but only the Union of South Africa accepted
and was present at the second meeting, Group (c) con-
sists of the representatives of the nine unions previ-
ously listed as interested and active in space research.

23. Three continuing working groups were estab-
lished as follows: (1) Tracking and Transmission of
Scientific Information; (2) Scientific Experiments (in-
cluding biological experiments); (3) Data and Publica-
tions, Ad hoc committees were established to consider
matters relating to experiments with biological impli-
cations and contamination by atomic explosions.

24. The task of the Working Group on Tracking and
Transmission of Scientific Information is: (a) To de-
lineate problems that may exist in this area; (b} To
propose and facilitate specific working arrangements
for and among operating networks; (c) To study the
compatibility of frequencies, equipment and the prob-
lems of radio interference. Among the matters of
concern to this working group are methods whereby
tracking systems can obtain "acquisition data" intime
to permit the tracking of space probes and satellites
by the tracking equipment; problems of synchronizing
observations on different networks; telemetry tech-
niques; and the continuing need for optical, as well as
radio, tracking. In connexion with point (c) above, the
working group has not been called upon toassume re-
sponsibility for requesting frequency allocations, but
it will work to ensure adequate and timely action
through the existing organizations responsible for such

1/ These seven institutions (in Australia, Canada, France,
Japan, the USSR, the United Kingdom and the United States)
contributed or were to contribute the $55,000 making up
COSPAR's budget.

activity (the International Telecommunication Union
(ITC) and the International Radio Consultative Com-
mittee). -

25. The task of the. Working Group on Scientific
Experiments is: (a) to evaluate scientific experiments
submitted by countries which do not have facilities
for launching space vehicles in order todeterminethe
scientific desirability and feasibility of incorporating
them in some form of space vehicle; (b) to draw atten-
tion to fields of research not receiving sufficient
emphasis, which might profitably be investigated
through the use of space vehicles; (c) to arrange for
co-ordinated activities by participating countries.

26, The task of the Working Group on Dataand Pub-
lications is to study the need for variousforms of data
exchange and for the publication-of results, continuing
in this connexion the use of existing world data centres
and arranging for the continued operation of any
recommended means for  such publication and ex-
change.

27. The Committee further recommended that-
COSPAR should: (a) inform all participating commit-
tees engaged in rocket programmes about the purposes
of a proposed series of "rocket weeks" requesting
suggestions and proposals- for scheduling such co-
operative groups of firing, including specific sugges-
tions for a first such week to be held in November
1959; (b) inform the same participating. committees of
the United States offer to undertake the launching into
space of suitable and worthy' experiments proposed by
scientists of other countries.

28, At COSPAR's second plenary meeting, in March
1959, delegates from Australia, Canada, France,
Japan, the Union of South Africa, the USSR, the United
Kingdom and the United States reported on the pro-
grammes being carried out by their respective national
scientific institutions,

29. The Soviet delegate, illustrating the status of
space research inthe Soviet Union, divided the primary
scientific tasks of space research into three catefories:
(a) the study of the phenomena occurring on the earth
and in the upper atmosphere, and the influence of
cosmic rays; (b) the properties of cosmic space as a
medium in which man hasto workandto travel; (c) the
study of the phenomena on the planets and the stars
which are impossible to observe from the earth's
surface because of interference by the earth'satmos-
phere. The research in the upper parts of the ‘atmos-
phere and in outer space was being continued by the
Soviet Union. Rockets would be used as a routine
means. of studying the upper atmosphere; their number
and the number of launching places would be increased.
Satellite research would be continued including ex-
periments of a biological and astrophysical nature.

30. At the same meeting, the United States delegate
stated that, although the scientific 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 be launched in the United Statesas well
as 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 structure; electric and magnetic fields;
astronomy; energetic particles in the ionosphere. The
satellite programme would emphasize atmospheres;
ionospheres; astronomy; energetic particles; elec-
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trical and magnetic fields and gravitation. Space
probes would investigate energetic particles, fields
and ionospheres. In each case the objectives were
set out in detajl and the planned programme was out-
lined separately for the long-range and for the imme-
diate future.

E, Other international organizations

31. The following international organizations are
non-governmental, but they are not affiliated with the
ICsU.

32. The Council for International Organizations of
Medical Sciences has a professed interest in the
medical aspects of manned space flight, a subject
whose research interest is also represented during
the present preliminary stages by the International
Union of the Physiological Sciences, represented in
the ICSU and in COSPAR.

33. The union of International Engineering Organi-
zations and several of its constituent organizations
have a potential interest in the progress of space
research.

34. The International Astronautical Federation was
founded in 1950 by representatives of 2 number of
national societies interested in rocketry and space
exploration meeting in the first International Astro-
nautical Congress. The constitution of the Federation,
adopted in 1952, states that the purposes of the
organization are to promote and stimulate the achieve-
ment of space flight as a peaceful objective, to secure
the wide-spread dissemination of technical informa-
tion, to stimulate public interest in space flight through
the major media of mass communication, and to foster
research and development.

II. INTER-GOVERNMENTAL ORGANIZATIONS
A, United Nations

35. As with other problems in international political
co-operation and international economic and social
collaboration among its Members, the ground on which
the activities and resources of the United Nations in
this field rest is the provision in Article 1, paragraph
4 of the Charter that the United Nations shall be a
centre for harmonizing the actions of nations in the
attainment of their common ends, and the pledge,
given by Members in Article 56, "to take joint and
separate action in co-operation with the Organization
for the achievement" of solutions of international
economic, social, health, cultural and educational
problems. The General Assembly, the Economic and
Social Council, and their subsidiary organs, as
central organs for harmonizing the actions of Mem-
bers, have developed international co-operative activi-
ties in the fields of scientific interest.

36. The Secretary-General has similarly used his
functions to promote co-operation among Govern-
ments. In this he has acted sometimes on his own
initiative and sometimes in response to requestsfrom
the General Assembly asking him to make studies, to
take procedural steps or, in some cases, to make
proposals,

37. There are other areas of United Nations activity
to which developments in the peaceful uses of outer
space are relevant. These lie in the domain of the
promotion of the economic, social and cultural develop-
ment of States and in the progressive development of

international law. The Economic and Social Council is
concerned with major inventions or technological
improvements which affect existing patterns of eco-
nomic and social activity, The progress anticipated in
the near future in outer space in the fields of meteor-
ology, climatology, telecommunications, transport,
and possibly biology, is important from the standpoint
of long-range economic policies,

38. One of the more important functions of the
United Nations is to assist in co-ordinating the ac-
tivities of the specialized agencies. In this capacity,
through the Economic and Social Council, the Organi-
zation follows the work of the specialized agenciesand
assists in inter-agency co-ordination, at the Secre-
tariat level, through the Administrative Committee on
Co-ordination and its Preparatory Committee,

39. Of relevance also is the function of the General
Assembly, under Article 13 of the Charter, to initiate
studies and make recommendations for the purpose of
encouraging the progressive development of interna-
tional law and its codification.

B, United Nations Educational, Scientific and Cultural
Organization

40. In accordance with its constitutional responsi-
bilities, UNESCO has, since its inception, undertaken
as one of its major tasks the promotion of scientific
co-operation between its Member States. In doing so,
UNESCO has worked in the closest collaboration with
the United Nations, the specialized agencies and the
International Atomic Energy Agency (IAEA). To this

- end the General Conference, at each of its sessions,

has included in the regular programmes of the Organi-
zation a resolution relating to the promotion of
scientific researchthrough international co-operation.
The relevant resolution in the programme for 1959
1960 (resolution 2.41, adopted by the General Con-
ference at its tenth session (November-December
1958)), reads as follows:

"The Director-General is authorized, in co-
operation with the United Nations, specialized agen-
cies, and other appropriate international organiza-
tions and national and regional research bodies, on
the advice of advisory committees when appropriate,
to study scientific problems, the solution of which
may help to improve the living conditions of mankind;
to stimulate research on these problems; to promote
when appropriate the adoption of international or
regional measures for the development of such re-
search, particularly in the following fields:

"5%} General problems of scientific research;
"(b) Humid tropical zone;

"(c) Marine sciences;

"(d} Cell biology;

"(e) Basic research in nuclear physics;

"(f) New sources of energy;

"(g) Numerical processing of information and elec-
tronic computation; '

"(h) Interdisciplinary brain research;

"(i) Exploration of extra-terrestrial space.

"He is further authorized to participate in the
activities of Member States, at their request, in
scientific research in the fields of humid tropics
research, marine sciences, baslc research in nuc-
lear physics and the numerical processing of infor-
mation and electronic computation.”
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41, In the past, UNESCO has carried out a pro-
gramme of this type either by drawing up practical
proposals to be implemented by groups of member
States, or by assuming direct responsibility for
international scientific research projects.

42, In fulfilling its scientific functions, UNESCO
resorts to 2 number of methods:

(a) Co-operation with international non-govern-
mental scientific organizations. UNESCO has cre-
ated, or sponsored the creation of international
non-governmental organizations, such as the Union
of International Engineering Organizations and the
Council of International Medical Organizations.
Special mention should be made of the collaboration
between UNESCO and the ICSU. An agreement
between the two organizations, signed in 1951, pro-
vides that they will assist each other with a view
to facilitating the execution of their joint programme
in the field of international scientific co-operation,
and that they shall consult each other onall questions
falling within their common sphere of interest. Thus,
UNESCO has undertaken to grant the ICSU anannual
subvention 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 the ICSU as are of
international interest and in line with UNESCO's
aims; the ICSU has undertaken to give specialized
advice to UNESCO, at the latter's request, onthe
planning of its programme in the field of international
scientific co-operation, and to advise UNESCO on
its working relationship with the non-governmental
organizations within its field. It has further under-
taken to give particular attention to, and to develop
to the utmost, those of its programme activities
which come within the framework of UNESCO's
basic programme. )

(b) The organization of international scientific con~
ferences on important new. subjects which are not
yet being dealt with by international governmental
or non-governmental organizations and of symposia
on specific subjects related to the implementation
of UNESCO's programme.

(c) The establishment of a programme of co-
ordinated research, surveys, training, etc., carried
out with the help of special advisory committees
composed of leading scientists and representatives
of international scientific unions.

43. Mention should also be made of the Provisional
Computation Centre established by a bilateral agree-
ment concluded in September 1957 between UNESCO
and the Italian Institute of Higher Mathematics (Istituto
Nazionale di Alta Matematica), pending the establish~
ment of an international computation centre on a
permanent basis. The Provisional Centre has been
created for a period of two years, but will auto-~
matically cease to exist when the inter-governmental
Convention establishing an International Computation
Centre comes into force.

. 44. The Provisional Centre commenced itsactivities
in January 1958, in Rome. The main functions of the
Centre are: (a) to ensure mutual assistance and
international collaboration between existing bodies
dealing with computation and information processing,
in particular as regards scientific and technological
studies; (b) to promote the exchange of information

both on scientific matters and onthe facilities existing
in various countries; (c) to assist, on request, the
countries which do not possess their own computation
equipment (this assistance may consist either in
undertaking certain computation tasks with the help of
existing services or in giving advice for the creation
of national centres); (d) to help international organi-
zations which require its assistance; (g) to promote
the training of specialized staff; (f) to act as a link
between the users and the designers of computation
equipment.

C. World Meteorological Organization

45, The objectives of the World Meteorological. Or-
ganization (WMO), as stated inthe World Meteorologi-
cal Convention of 1947, are:

(a) To facilitate world-wide co-operation in the
establishment of networks of stations for the making
of meteorological observations or other geophysical
observations related to meteorology, and to promote
the establishment and maintenance of meteorological
centres to provide meteorological services;

(9) To promote the establishment and maintenance
of systems for the rapid exchange of weather infor-
mation; -

(c). To promote standardization of meteorological
observations and to ensuretheuniform publication of
observations and statistics;

(d) To further the application of meteorology to
aviation, shipping; agriculture, and other humanac-
tivities;

(e) To encourage research and training in meteor-
ology and to assist in co-ordinating the international
aspects of such research and training.

46. The organization acts asa clearing-house for the
exchange of information among its members, and for
the promotion of agreements among its members re-
garding both the routing and exceptional transmission
of meteorological data. It is not, however, an opera-
tional organization. It operates neither weather sta-
tions nor communication facilities. Its recommenda-
tions and agreements are carried out only throughthe
co-operation. of the meteorological services of the
member countries,

47. Since earth satellites represent a new observa-
tional tool of great potential value to meteorology,
early in 1958 WMO began to consider its role in con-
nexion with international co-operationand programmes
in the peaceful uses of outer space.

48. The subject was placed on the agenda of the
tenth session of the Executive Committee of WMO
(held from 29 April to 17 May 1958). The Committee
decided (resolution 14 (EC-X) ) that WMO should accept
responsibility for meteorological questions related to
artificial satellites in so far as they call for action or
study by a specialized agency of the United Nations.
The Committee further requested the Chairman of its
technical Commission for Aerology to nominate a
rapporteur to study the meteorological aspects of arti-
ficial satellites and to report to the eleventh session
of the Executive Committee on any possible activities
which might'legitimately be undertaken by WMQ in this
field. - :
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49. The report, prepared by Mr. H, Wexler, was
submitted in April 1959 to the Third World Meteoro-
logical Congress, which laid down (resolution T.9
(Cg-1II)) the following policy: the organization would
encourage the development and use of artificial satel-
lites as a means of providing valuable meteorological
data, and collaborate as required with the United
Nations, other specialized agencies and scientific
organizations, in particular COSPAR, in artificial-
satellite programmes of interest to meteorologists or
on which the advice of meteorologists would be useful.

50. The eleventh session of the Executive Committee,
which tookplace immediately after the Third Congress,
took note (resolution P.6 (EC-XI)) of the latter's
policy and directives, It further arranged for an evalu-
ation to be made of the above-mentioned report by the
relevant technical commissions of WMO. The Execu-
tive Committee also set upa panel of experts, including
representatives from its Commissions for Aerology
and Synoptic Meteorology, with the following terms of
reference: (a) to keep a continuing review of the pos-
sible uses of artificial satellites. for meteorological
purposes; (b) to make suggestions as to how WMO can
best assist in these activities; (c) to present a report
to the next session of the Executive Committee.

51. The organization is thus officlally seized of the
question of artificial satellites in so far as they have
meteorological aspects and applications. It is under-
stood that the members of WMO are commonly agreed
that, while it is difficult to foresee all the aspects of
the utilization of data from artificial satellites, satel-
lites not only have opened the way to investigations of
fundamental problems which are needed for the under-
standing of the general atmospheric circulation, the
behaviour of rainfall patterns, and other phenomena of
meteorological interest, but also offer an opportunity
for the immediate operational use of observational
data in forecasting throughout the world.

52. The organization has directed its attention to
both these aspects. The meteorological research in-
terest 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 it offers a practical means for obtaining
otherwise unknown synoptic information, for example
concerning cloud-cover over the uninhabited oceans.
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 realistic"

studies of the exchange of energy between the polar
regions—particularly the Antarctic continent—and the
equatorial belts. This exchange necessarily affects
the general circulation, with consequential effects to
the north, no less than to the south, of the Equator,

53. Bearing in mind that the meteorological compo-
nents will probably be only a portion of the total instru-
mentation in any particular satellite, the meteoro-
logical utility could well be examined against the back-
ground of the over-all daily observational programme
which has been organized by the members of WMO,
As an example, mention can be made of the fact that
several hundred radiosonde observations are made
each day, at an annual cost running into millions of
dollars. An effective meteorological design related
to their research and synoptic use could thus strongly

support a co~-ordinated programme of research in other
directions.

54, From a practical point of view, the operational
use of satellite weather data would require co-
ordinated facilities, for interrogating the satellites
and rapidly reducing the data to a form amenable for
use in synoptic meteorology, and for the systematic
world-wide exchange of the data for immediate use.

55. The interrogating stations need not be designed
solely for meteorological 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 additional number related to
the extent of the over-all satellite programme which
could be supported at any one time. Consideration
could be given to the question whether it would not be
a natural extension of WMO's present responsibilities
for it to take part in the planning of the space-vehicle
tracking stations and in the design of the necessary
computational practices and techniques for the reduc-
tion of the data to amenable forms for practical use.
The existing WMO concern and responsibility in the
design of codes for the world-wide exchange of data
and the co-ordination of meteorological telecommuni-
cations could readily be extended to deal with satellite
data.

D, hternational Telecommunication Union

56. The International Telecommunication Union (ITU)
is the body responsible for the international co-ordina-~
tion and rational use of all forms of telecommunica-~
tions by landline, submarine cable or radio means. It
is advised by two technical committees, the Interna-
tional Telegraph and Telephone Consultative Com-
mittee and the International Radio Consultative Com-
mittee (CCIR), which deal with line and radio problems
respectively, In the field of radio communication, ITU
drafts regulations which, among other things, define the
conditions, procedure and standards for all applica-
tions of radio to the communication of intelligence in
any form, including telegraphy, telephone, picture
transmission, broadcasting television, radar, naviga-
tional aids, and scientific uses such as radio as-
tronomy.

International control of radio transmission: the tech-
nical problem

57. Radio communication involves the radiation of
electromagnetic waves, one of the important charac-
teristics of which is their frequencies. Different bands
of frequencies are allotted for different services within
a spectrum which has rapidly become overcrowdedas
the applications of radio have increased, and this is
in spite of thefact that, for the present and in the fore-
seeable future, the radio spectrum coversthe range of
10 kilocycles per second to 3 million megacycles per
second. It is thus necessary for all users to conform
to very strict rules regarding the area withinthe band
which they may use for their transmissions. Radio
transmissions, and the codes and procedure used in
connexion therewith, are subject to the control of
national administrations, who, as members or asso-
ciate members of ITU, are allotted precise radio
frequencies and may operate transmissions only
within their allotment. Consequently, the basic function
of ITU is to establish international regulations and
codes of operation, and to act as the world agent for
the equitable and effective distribution of radio fre-
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quencies to all users. These regulations and frequency
allocations are subject to adjustments from time to
time as may be required, owing to changing conditions
or as a result of the improvement of radio techniques.
Among the problems facing engineersarethe vagaries
in the propagation of radio waves around the earth,
interference due to atmospheric disturbances, and
variations in the troposphere (lower atmosphere)
and ionosphere (upper atmosphere) through which the
waves travel. The ionosphere, inparticular, is subject
to disturbance dueto solar activity, with the consequent
dislocation of terrestrial radio transmissions. It is
obvious, therefore, that any launching of rockets or
earth satellites which carry radio transmitters must
be of concern to all persons connected with telecom-
munications, since these transmitters are potential
sources of further interference with other terrestrial
users of the radio spectrum. Over the past year
many statements have been made, and there is con-
siderable documentation about the pollution of the radio
spectrum and the consequent difficulties for world
communications.

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 withbatteries charged
by solar radiation to continue in orbit for many
decades. This could seriously interfere with communi-
cations that operate on the same frequency or adjacent
frequencies to that used by the satellite for its trans-
mission 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 no such
avoidable interference may be caused.

59. According to the 1947 Convention drawn up at
Atlantic City, ITU (a) acts as the general agent for
the allocation of radio frequencies; (b) promotes the
development of technical facilities by establishing
standards and operating rules in order to improve
telecommunication 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 Freguency Registration
Board, whose duties are to record the frequencies
allocated by members to users in accordance withthe
provisions in the Radio Regulations and to furnish
advice regarding the maximum practicable number of
radio channels in those portions of the spectrum where
harmful interference may occur. To assist it in this
aspect of its work, ITU has also the advice of CCIR.
This is a scientific body which meets every three years
to consider various technical radio questions and to
make recommendations for action either by its national
members or by ITU. Further, CCIR has adopted the
practice, in recent years, of calling upon URSI for its
advice. This is a strictly non-political body which
fosters international research in scientific radio, and
brings a detached scientific approach to any radio
problem including those that might in application have
a political coloration. It is possible, or even likely,
that COSPAR, if it continues in being, could similarly
act in an advisory capacity in collaboration with
URSL

60. At the meeting held by CCIR at Los Angeles in
April 1959, a recommendation concerning the alloca-
tion of frequencies to transmitters on space vehicles
was made; this will be presented during the Admin-
istrative Radio Conference of ITU, which will open on

17 August 1959 at Geneva. In its working paper pres-
ented to the Ad Hoc Committee, ITU indicates that
the Conference agenda will also carry theitem "Com-
munications with outer space". Whether this will
necessitate the amendment of the 1947 Convention
remains to be seen. There appears to be no doubt,
however, that efforts will be made for the reallocation
of the radio spectrum to provide special bands for
communications with and between locations in space.

The Miernational Radio Consultative Commiittee and
its recommendations

61. As already mentioned, the Committee meets in
Plenary Assembly at intervals of about three years
to consider questions that had been referred toone or
more of fourteen study groups dealing with specific
subjects. Recommendations adopted at its plenary
meetings are submitted to ITU as a basis for action.
Some technical and frequency problems are, however,
settled by direct agreement at CCIR level. The very
nature of radio communication makes mutual inter-
national agreement on frequency allocation essential.
The Committee makes a study of the propagation of
radio waves and reception characteristics indifferent
parts of the world to enable it to recommend to ITU
the best frequencies for the various services, from
the point of view of reliability and freedom from
interference. Atmospheric disturbances have been
analysed and anatlas of thunderstorm activity prepared
to facilitate the planning of world-wide radio com-
munication systems.

62. In recent years frequencies had been assigned
to radio astronomers, and their need for the exclusive
use of certain bands in the radio spectrum has had to
be recognized, The Committee has recommended
that ITU should afford complete protection to the fre-
quencies used in radio astronomy: (a) molecular or
atomic nuclear frequencies, particularly inthe hydro-
gen line of the spectrum; (b) bands allocated for
standard frequency and time-signal transmissions; and
(c) seven other frequency bands that needed tobe kept
clear of man-made interference. The case of radio
astronomy has thus established a precedent for the
allocation and protection of frequency bands for a
specific scientific purpose.

63. In the case of space research, COSPAR has
already recommended that special frequencies should
be assigned, and CCIR, at its Plenary Assembly held
at Los Angeles in April 1959, consideredthetechnical
aspects of the matter. In a detailed technical report
entitled "Factors Affecting the Selection of Fre-
quencies for Telecommunication with and between
Space Vehicles" (document 662), the relevant require-~
ments are considered. In some cases, it is desired
to use radio waves which will be deviated in the trans-
mission through the ionosphere and troposphere, so
that the characteristics of these regions canbe 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 quite trans-
parent, so that the waves pursue a straight-line tra-
jectory between the space vehicle and the receiver.
In a third case, frequencies are required for inter-
communication between the space vehicle and the
recelver. Finally, frequencies are required for inter-
communication between space vehicles under con-
ditions that the corresponding waves may not be receiv-
able at the earth's surface and so cause no inter-
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ference with world communications using the same
frequencies.

64. These brief comments serve to illustrate the
fact that the allocation of frequencies for use in com-
munications with and between space vehicles is a
matter that requires some considerable study of the
technical problems involved,

65. The Los Angeles Plenary Assembly of CCIR
made recommendations and adopted the following
resolutions: "Selection of Frequencies used in Tele-
communication with and between Artificial Earth
Satellites and other Space Vehicles" (document 531);
"Influence of the Troposphere on Frequencies used
for Telecommunication with and between Space Ve-
hicles" (document 530); and "Effects of the Ionosphere
on Radio Waves for Telecommunication with and
between Space Vehicles beyond the Lower Atmosphere"
{document 538).

66. In addition to making these recommendations
and resolutions, CCIR set up a new study group to
study the technical questions regarding systems of
telecommunications with and between locations in
space. While the work of the study group will produce
more specific recommendations asto what frequencies
are appropriate for space communications, it seems
likely that the progress of space science will neces-
sitate ITU having to take early action in allotting
frequencies for use in space vehicles, even if these
are only available on a temporary basis.

E. International Civil Aviation Ovganization

67. The objects of the International Civil Aviation
Organization (ICAO) are to develop the principles and
techniques of international air navigation andtofoster
the planning and development of international air
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 activity 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 international civil aviation,
concluded at Chicago on 7 December 1944, recognizes
the sovereignty of each State over the air space above
its territory, but includes no definition of air space.
Such a definition would determine the scope of applica-
tion of that Convention as well as of ICAO's sphere of
action. Furthermore, while the subject of the Conven-
tion is "aircraft", a definition of "aircraft" is not
given therein, The Organization has adoptedtechnical
annexes to the Convention in which aircraft is defined
as "any machine that can derive support inthe atmos-
phere from the reactions of the air",

70. The launching of vehicles into outer space
involves their passagethroughair space; such vehicles
may subsequently re-enter air space. At the national
level, the necessary co-operation between the respon-
sible agencies has already been developed. At the
international level, an equal degree of co-operation
will be required in order- to ensure the safety of
air navigation during the time of launching or of
re-entry of space craft through space used by air-
craft.

71. One of the objects of ICAO 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 and other
goods, and even of persons. Evidently, ICAO would
have an interest in any system regulating the two
activities.

72. In February 1959, the Council of ICAO decided to
bring to the attention of the Assembly of the organiza-~
tion, due to meeton 16 June 1959, a suggestion 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 civil air-
craft inair space. However, since the question relating
to outer space is under special consideration by the
United Nations, the Council has pointed out that any
action by ICAO on the subject should take into account
the need for co-ordination with thedeliberations of the
United Nations.

F. International Atomic Energy Agency

73. No work is contemplated by IAEA in the field
of outer spaceintheimmediate future, However, IJAEA
has an interest inthe nuclear technology of outer space
and might advise on its health and safety aspects.

G. World Health Organization

74, WHO is not now doing any work specific to outer
space nor does it contemplate doing so inthe immediate
future. The organization can, however, be most useful
to any outer space programme in stimulating research,
publishing medical findings and holding symposia and
seminars pertinent to medical or health problemsas-
sociated with space exploration and travel.

H, Inter-Governmental Maritime Consultative
Organization

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

Part Il
Paragraph 1 (b) of General Assembly
resolution 1348 (XllI)
1. INTRODUCTION

A. Mandate of the Commilttee

1. The task of the Ad Hoc Committee onthe Peaceful
Uses of Outer Space under paragraph 1(b) of General
Assembly resolution 1348 (XII} is to report on:

"The area of international co-operation and pro-
grammes 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 economic or scientific develop-
ment, taking into account the following proposals,
inter alia:

"(1) Continuation on a permanent basis of the outer
space research now being carried on within the
framework of the International Geophysical Year;
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"(ii) Organization of the mutual exchange and dis-
semination of information on outer space research;

"(iii) Co-ordination of national researchprogram-
mes for the study of outer space, and the rendering
of all possible assistance and help towards their
realization."

2. In preparing this report, the Committee has re-
viewed the present position and trends in peaceful
space activities from a scientific and technical point
of view, Drawing on the experience of its membersin
international scientific ¢co~ordination, it has thenana-
lysed the present methods and organs for co-operation
in the use of outer space and considered areas of
present and future need for co-operation,

3. The Committee completed its task by specifying
areas in which co-operation might appropriately be
undertaken under the auspices of the United Nations.

B, Brief history

4, Man's interest in space is age-old. Until thelast

decade, however, his inquiries into the properties and
objects of outer space have been confined to observa-
tions and measurements made from the surface of the
earth or near that level., Mountain-top observatories,
aircraft and balloons served in the past to sharpen the
scientist's measurements, but it remained for the
high altitude rocket to open the domains of outer space
to direct observation without the obscuring and distort-
ing effect of the earth's atmosphere.

5. Rocket exploration of the upper atmosphere began
in 1945, Since then both the development of rocket
vehicles and of the techniques for making measure-
ments 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 in1959 vehicles were launched which passed
out of the area predominantly controlled by the earth's
gravitation to become new planets circulating around
the sun. It is now possible to explore the earth's
atmosphere with many kinds of instruments to all
heights, to place instrumented satellites above the
atmosphere, and to probe the depths of space between
the planets with automatically operating scientific
equipment, Numerous facilities with varying capac-
ities for the launching of scientific research rockets
exist around the world, and many countries are ex-
panding their activities in rocket research.

6. Looking 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 developments valid for the next two to
four years. Admittedly, present views into the future
must be subject to continuous review and extensionas
new lines of thought are developed onthe basis of tech-
nological achievements.

C. Problems that face us

7. In space activities, scientific and technological,
there has been a great surge forward which opens new
perspectives for human progress. Even more than in
astronomy, they inherently ignore national boundaries.
Space activities must to a large extent be an effort of
Planet Earth as a whole. Along with the opportunities
in prospect for all peoples in the spaceage, there are

problems which faceus inarranging for theseadvances
in science and technology on a global scale. '

8. Means must be found to utilize scientific and
technical talent wherever it may exist, either in con-
nexion with space experiments andundertakings them-
selves or in the invaluable supporting research and
activities which must go along withthem. Means must
be found for co-ordinationand facilitation of the activi-
ties of the scientific community. A wide-spreadprob-
lem is the encouragement and support of spaceactivi-
ties nationally commensurate with the obvious interna-
tional and popular interest. For some aspects the
question of international financial support becomes
important and would be on an unusually high scale
compared with most previous international under-
takings in science and technology.

9. Coming sooner than 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 recognizesthat the great forward
surge of space activities may also tend to widen the
gap between the technologically advanced nations ac-
tively launching vehicles into space and other nations
watching and wishing to take part in space activities,
but feeling unable to do so. The problem is to make
available and to exploit the possibilities that exist for
participation by nations at all levels of development,
from supporting research or operation of tracking
stations to launching small vehicles or joining with
others in more advanced undertakings. A related
problem lies in arranging the sharing of basic scien-
tific information and topical 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 make such activities known
both to scientific specialists and to the world at large
in an efficient manner. A determined attack on these
problems is urgent, because the development of space
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 his
benefit. Here man’'s intent is of overriding importance,
a point which was recognized during discussions at
the thirteenth session of the General Assembly, when
the resolution which established the Committee was
adopted. The Committee has borne in mind throughout
the fact that other organs within the United Nations
have been given the important tasks of lessening
international friction, encouraging mutual trust and
confidence and facilitating progress on disarmament.

D. References to conclusions

13. The following sections of this report contain
numerous specific conclusions. The Committee con-
sidered the desirability of restating these conclusions
explicitly in a final section, but found that to do so
would require considerable repetition of thetext. The
following section index calls attention to these con-
clusions:
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Paragraphs
in part IT
Open and orderly conduct of space activities 7~12, 121-131

- International co-ordination of radio frequen-

cleB . . it is st arersssesnsas.. 69, 94 '/
Supportingresearch. . . . ¢ . e v e c0ess.. 65=67

Central registration of satellite orbital
elements......c00000.. sesesess 10, 121-131

Termination of radio transmissions ..... 71
Removal of spent satellites. . v v e e 0o ... 72
Re-entry and recovery of space vehicles,etc. 73-75, 121-131
Contamination. . . . « v et vsveveaveses 176
Simultaneous rocket launchings . ....... 77
International use of launching ranges .... 78=79, 121-131

Instrumentation of satellites and deep space
problems ..........0i00000.0... B80-85 109-117

Tracking, telemetry, and data processing . 86~89

International exchange of data . . ....... 90-91, 121-131
Education and visits. . . . ... ... ... .. 92, 109-117

Applications of results of space science ., 93-94, 118-120
International launchings . ............ 95 '
Fostering of international co-operation. .. 96-97, 98-117
Co-ordination of scientific activities. . .. . 96~97, 104-108

Development of national scientific capabili~
ties . ... v vnnn ceeneesases. 96=97, 109~-117

14, Attention is also drawn to the general conclu-
sions given at the end of the report.

II. SPACE ACTIVITIES

15. At the outset it is desirable to emphasize that
scientific work in outer space embraces many dis-
ciplines involving both pure research and applied
research. In the area of pure science, the primary
objective is the advancement of knowledge of the envi-
ronment 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 as meteorology and communica-
tion.

16. The development of vehicles which make pos-
sible 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 of information. Never-
theless, the technology of these vehicles hasdeveloped
along parallel lines in several countries and it may
be stated that the problems are now more those of
engineering than of science. In view of this, the Tech~
nical 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 available even though the larger vehicles
are at present only available to countries whose in-
dustrial, technological and, especially, financial re-
sources make them possible.

17. Although great resources are required to con-
struct a space vehicle of extreme range, this does

not in any way mean that scientific activities in space
are limited only to large countries. Knowledge of the
physical state of the upper atmosphere (the exact
limits of which cannot be defined) at levels inacces-
sible to aircraft and balloons is far from satisfactory.
Between the range attainable by aircraft and balloons
and the lowest practicable satellite level, compara-
tively inexpensive rockets can be used for the conduct
of scientific experiments, and many countries should
be able to participate in the experiments. The feasi-
bility of such experiments has been well demonstrated
by the excellent work carried out by Australian,
Canadian, French, Japanese, Soviet, United Kingdom
and United States scientists, who have made valuable
contributions quite apart from the more spectacular
results of satellites and space probes.

A, Scientific investigations

18. Thekinds of measurements made in space science
programmes are mostly similar to, or develop-
ments of, those made from balloons or sounding
rockets in the past several years. In this area of
advancing space technology, more complex measure-
ments in the lower atmosphere can be made. The
regions accessible to measurement are now being
extended to the earth's outer atmosphere, into inter-
planetary space, to the moon and planets and the sun.
The simple experiments of today will soondevelop into
work with complex satellite or space observatories.
Some of the aims of space investigations are to
increase our knowledge by direct or improved observa-
tion of the following:

(a) The atmospheres of the earth, sun and planets,
as well as possible vestiges of an atmosphere on the
moon, including the electrically conducting regionsor
ionospheres in these atmospheres;

(b) Electric, magnetic, and gravitational forces
throughout space in the solar system, whose strength

.and properties have hitherto only been inferred by very

indirect reasoning;

(c). Diluted gas and scattered dust particles in space
between the planets and within comets;

(d) Electrified particles, in some cases emanating
from the sun, and always influenced by electric and
magnetic forces within the solar system; such part-
icles include those producing the polar auroras, those
stored in the radiation belts in the vicinity of 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 organisms outside the earth,
either on the surfaces of other planets or elsewhere;

(E) Stellar and galactic objects and phenomena.

Special problems, such as the verification of certain
conclusions from Einstein's general theory of rela-
tivity, are also among the objectives of space exper-
iments.

19. These objectives are attainable by series of
individual experiments, each with its special instru-
ments, especially designed and tested to withstand
the rigours of launching and of the space environment.
A whole new technology is involved in the systems
for.taking the results of the experiments and trans-
mitting them back to earth.
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20. The first use of earth satellites and space probes
was made under the auspices of the IGY. The IGY
enterprise was sponsored by the ICSU, a non-govern-
mental body, and was carried out through the co-
operation of national scientific groups in some sixty-
six countries, each of which decided on its scientific
programme and arranged for its support. Many coun-
tries had programmes in the IGY category "Rockets
and Satellites™. As a means of continuing this kind
of voluntary international co-ordination and co-
operation, the ICSU has established COSPAR.

21. It is too early in the space age to envisage all,
or even the ultimately most important, applications
of space research; however, experience from other
areas of scientific inquiry started or spurred by some
marked scientific or technological advance gives con-
siderable 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 into focusandare at
present in the earliest stages of development. How
and when these applications will mature will depend on
many factors which cannot now be predicted. Some of
the applications which are now foreseen are: the col-
lection of data, particularly for immediate meteoro-
logical purposes; 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 dis-
tribution of land masses and water;and anall-weather
global navigational system.

23. These and other applications of satellites that
develop as a result of advancing technology will not
become feasible immediately, but must necessarily
depend upon an orderly sequence of technological
developments. It must be realized, however, that the
time when these applications will become available
depends on many other factorsover whichthe scientist
can exercise no control.

C. Improvement of weather forecasting

24. Historically, meteorologists had to rely firston
observations that could be made on the ground. Over
the years, a meteorological network has been estab-
lished using ground stations and many types of vehicles
ranging from ships and aircraft to balloons. Despite
the geographical extension of this network into many
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. Ver-
tically, balloons rarely reach higher than 30 Kkilo~
metres, and they ascend slowly, drifting away from
the observation station to inconvenient distances.

25. Meteorological rockets ascending vertically can
be used for routine measurement of pressures, tem-
peratures and humidity. This can be done inexpen-
sively up to heights of 60 kilometres. Rockets canalso
be made to eject small bits of metalfoil or other good
targets for radar and in this way permit measurement

of wind direction and speed up to as much as 45 kilo-
metres in height. Rockets carrying cameras can be
used to photograph cloud areas from above, and thus
aid in the detection of squalls, hurricanes, typhoons and
other large cloud formations.

26. In a different way, satellites circulating in closed
orbits around the earth'will soon provide meteorol-
ogists with another tool for surveying the large inade-
quately observed parts of the globe. Thus man will
obtain a downward look at clouds, and with a proper
distribution of such satellites, it should be possible
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 capabilities of meteorological
systems may be available within a few years; others
may require a development period of over 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-to-1,600-
kilometre-altitude polar orbits as well as several
satellites in 35,000-kilometre-altitude equatorial or-
bits.

28. Future progress in weather forecasting over
longer periods than a few days depends onthe delinea-
tion of large-scale features of weather over theglobe,
as distinctfrom local studies inlimited areas. Another
significant application is the comparison between the
heat received from the sun and that reflected or ra-
diated from the earth into space. Such satellite meas-
urements may assist in anticipating climatic changes
and may possibly contribute to the development of
new systems of long-range weather forecasting.

29, The use of meteorological satellite systems
would not, of course, replace other observation tech-
niques. These, with sounding rockets important among
them, would continue to be needed to provide detailed
knowledge of the structure of the atmosphere at lower
altitudes. The total quantity of data collected would
be tremendous and, since the data would have to be
used within a few hours, there would be a requirement
for new techniques for interpretation and utilization.
In this connexion it may be appropriate to suggest that
the International Computation Centre at Rome, estab-
lished with the assistance of UNESCO, is concerned
with precisely such problems.

30. A foreseeable benefit would be to extend weather
forecasting capabilities from the present limitof days
to periods 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 workings of the atmosphere which
may assist in anticipating climatic changes. Ulti-
mately these advances should afford direct benefits
to agriculture, industry and transportation.

D, Improvement of radio communications

31. Currently available means of world-wide com-
munications suffer from severelimitations of capacity.
For example, the present transatlantic cables are
expected to be saturated by 1962. Owing to theantici-
pated 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 it is avail-
able.
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32. Apart from enclosed cables, world-wide com-
munications depend on the presence of reflecting
regions in the high atmosphere which permit radio
waves to be sent from one part of the world to an-
other, 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
kilometres upwards, where free electric charges are
created when the sun shines on the air. However,
these natural reflecting layers are only useful on
certain radio wave-lengths and are ineffective on
others, Since they are often disturbed by electro-
magnetic processes on the sun and by polar auroras,
their properties are erratic at certain times and
places which can only be anticipated in part.

33. In view of these circumstances, it has become
desirable to search for new means of economical
world communications; a promising approach to a
truly world-wide system is the use of earth satellites
as passive reflectors or active repeaters.

34. In the case of the passive reflector, an antenna
using much shorter waves will beam a powerful signal
at the satellite, which will reflect it in such a manner
that it may be received by suitable equipment anywhere
within reach, or will reflect the signal in specific
directions. Such a satellite might be used simulta-
neously by many, subject only to allocation of non-
interfering frequencies. An operational system might
involve some twenty-five satellites together with
extensive ground equipment.

35. The technique of using active repeaters in satel-
lites will involve directing- a signal to a satellite,
which in turn will rebroadcast it to the ground. Re-
broadcasting may be accomplished instantaneously or
with suitable delay until the satellite has moved into
a good position relative to the intended receiver. Three
such satellites spaced 120 degrees apart in 35,000-
kilometre-altitude orbits at the equator might com-
prise a useful system.

36. Each of the two techniques appears to have
advantages and disadvantages. Passive reflector sys-
tems involve simple satellites, but appear to require
relatively large numbers and involve heavy require-
ments for ground transmitting and receiving equip-
ment. Active repeater systems appear to require
fewer satellites and reduced ground equipment; how-
ever, they would be susceptible todefective operation,
have a limited frequency range, and requirea continu-
ing power supply on board.

37. Communications satellites are currently in a
very early stage of development., Their technical
aspects remain to be explored, as does the full extent
of their economic and other implications. However,
the substantial increase in the amount of information
that may be transmitted internationally in a given
interval of time may ultimately 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 contributions
from scientists in many countries to this technical
problem,

E, Geodetic and mapping satellites

39. Geodetic and mapping satellites offer the means
of improving man's view of the size and shape of the

earth and the distribution of land masses and water.
Optical observation of geodetic satellites has the
potentiality of yielding the observer's location to less
than 30 metres, while mapping satellites provide a
means for charting the little-explored regions of the
world. Improved data on geographical details of the
earth may be of economic as well as scientific sig-
nificance.

F, Navigation satellite

40. The navigation satellite may provide the basis
for an all-weather long-range navigation system for
surface vehicles and aircraft. With the use of suitable
ranges of frequencies for transmission, it would be
possible to establish positions with great precision
irrespective of the prevailing weather. At thepresent
time, there is no such world-wide all-weather system
of navigation.

G. Mamned space flight and exploration

41, Initial interest in man's role in space has been
concerned with the utilization of his unique charac-
teristics which allow him to absorb a wide variety
of observation, to remember and to make decisions
in a way that cannot be duplicated by machines. Such
human qualities as persistence, resourcefulness and
the relative reliability of the complex 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
man in the exploration of space, perhaps effecting
landings on the moon, penetrating interplanetary
space, and at least approaching the planets, the addition
of man to these efforts will constitute a dramatic
innovation, one which is only in part "scientific" in
purpose and only in a special sense a "practical”
application of space vehicles. The motivation of
manned space exploration goes deeper thanany scien-
tific 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 man hasthe means of going. Asitbecomes
possible for man to explore outer space, he can
confidently be expected to do so.

43. The first demonstrations of manned spaceflight
can be expected in the near future, probably in the
form of experiments with rockets followed by rela-
tively simple manned orbital vehicles. Looking well
beyond such initial efforts, it is possible to foresee
the initiation of true manned exploration of space, that
is, the use of space vehicles to enable man to reach,
investigate and return from the moon, interplanetary
space, and ultimately at least the near planets. There
does not appear to be any foreseeable prospect of
manned exploration of interstellar space.

44, Although no insuperable problems have yet been
identified, the scientific and technical problems of
true manned space exploration are substantial, and
the period required for full perfection of the necessary
vehicles, equipment instrumentation and techniques
will be measured in terms of decades rather than
years,

OI. TOOLS FOR SPACE ACTIVITIES

45. The development of vehicles for scientific
activities in outer space is the key to executing a
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successful space programme. Over the centuries,
man has accumulated a good deal of knowledge about
his planet, the solar system and the universe, but any
real penetration of space must still await the develop-
ment of adequate’ vehicles. In terms of the mission to
be accomplished by these vehicles, they can be clas-
sified as follows: (a) sounding rockets; (b} earth
satellites; and (c) deep space probes.

A, Sounding rockels

46. Rocket exploration of the atmosphere began in
1945. Since then both the development of rocket
vehicles and of the techniques for making measure-
ments 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 meteorologist
uses sounding balloons for observations in the lower
atmosphere. There exists a wide variety of sounding
rockets; some can reach heights of only tens of
kilometres, while others reach to hundreds or even
thousands of kilometres. In an effort to distinguish
between sounding rockets and the deep space probe
to be discussed below, an arbitrary definition is
adopted as follows: a sounding rocket is a vehicle
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 toattain heights greater than
about one earth's radius are substantially more ex-
pensive 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 probably 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. Satel-
lites, as has been noted, cannot cover the intermediate
levels between the 30 kilometres 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 learnabout the methods
and techniques of fully exploiting satellite and space
probles, sounding rocket technology is now at the
stage of becoming fully developed.

B, Earth satellites

51. An earth satellite is simply a man-made moon
revolving about the earth. The work of the past year
or two has already shown the possibilities of artificial
earth satellites as a new technique for exploring the
physical characteristics of the earth's atmosphere and
the space beyond.

52. When launched in a satisfactory manner as to
speed and direction, these satellites travel in ellip-
tical orbits around the earthat heights which may range

from a few hundred to many thousands of kilometres.
Such a satellite forms a vehicle which may house a
number of scientific instruments, and can carry out
a number of functions simultaneously.

53. The data associated with the experiments can
be obtained from a satellite in three ways: (a) by
transmission directly tothe earthby radio communica-
tion; (b) through storage in a suitable recorder which
can be interrogated by radio command when the satel-
lite is in a suitable position relative to a receiving
station; or (c) eventually, through physical recovery
of records from satellites that are returned to the
earth.

54. In the case of (a), it isnecessary to have suitable
receiving stations deployed over the earthto collect the
information at various points as the satellite travels
round its trajectory. In the case of (b), although the
stored information can be extracted when required, it
is still necessary tohavea network of tracking stations
over the earth, in order to establish the positions of.
the satellite at the times the various scientific observa-
tions were made.

55. The orientation of the orbit of the satellite is
predetermined by the launching conditions. When set
at an appropriate angle tothe meridian, thistrajectory
may either cover the entire surface of the earth as it
rotates as it would inpassing over the poles, or it may
be confined toa relatively small zone about the equator.
For different investigations, different orbital trajec-
tories may be required and careful planning on an
international scale is required to make the best use
of this expensive type of technique.

56. Among the space vehicle operational techniques
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 consider ways and -
means of minimizing the possibility of accidents.

C. Space probes

57. A space probe is defined as an exploratory
vehicle, not an earth satellite, that goes into space
beyond one earth's radius from the surface of the
earth, Such vehicles canbe instrumented for numerous
important scientific investigations.

58. By launching a payload at a sufficiently great
speed, a rocket can be used to project scientific
instruments into interplanetary space. If the aim of
such a space probe is simply to make measurements
deep in space, far from earth without any particular
reference to any celestial body such as a moon or
planet, then it suffices to project the object at a suf-
ficiently great speed in a general outward direction.
On such a mission, control mechanisms can be kept
at a minimum. On the other hand if, for example, it
is desired to project the object close to the moon or
close to Venus, then exacting control and timing re-
quirements must be met.

D, Network of observing stations

59. 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
radio, radar and optical methods, and (b) receiving
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and recording the radio signals transmitted from the
vehicle. These signals contain in coded form the
observational measurements made inthe vehicle: this
is called telemetry. Some stations may be used to
give instructions by radio to the vehicle, In general,
a world-wide network of stations is needed, although
in some cases only a 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 satel-
lites while they transmit. Opticaland radartechniques
can be employed throughout the life of a satellite.
High accuracy of position and time are essential to
allow the ‘orbit to be determined well enoughto predict
future positions for many days in advance. Prompt

reporting of tracking observations to computation-

centres, rapid calculations, and prompt dissemination
of prediction information are requirements for an
effective tracking network. Customarily, allavailable
observations are used for calculations intended to
improve subsequent predictions, while only the most
precise tracking observations areusedfor determina-
tion of the definitive orbit needed in interpreting the
scientific experiments which may be carried on the
satellite.

61. Radio is almost the only way to track space
probes. When these are at large distances from the
earth, the signals are inevitably very weak and require
the use of large radio telescopes such as those used
in radio astronomy for detection. However, few
stations are needed in the tracking network for such
experiments because at great distances the vehicle is
observable from about half of the earth.

62. Telemetering signals are commonly recorded
at the same stations which do radio tracking. For
space probes this is almost essential because of the
extreme sensitivity of receiving equipment needed for
both purposes. However, for satellite experiments,
telemetry may be recorded easily with radioreceivers
without the complicated arrangements for measuring
the angular position of the radio transmitter. For
many experiments, more telemetrystationsare needed
than tracking stations.

63. The operation of tracking and telemetry equip-
ment in this network of ground stations has been an
important way in which many countries have partici-
pated in space science beginning withthe International
Geophysical Year. Some countries have dlso used
tracking-type observations of satellite radiotransmis-
sions to make significant findings about the earth's
ionosphere. No single country extends over a suf-
ficient range of latitude and longitude tobe able to track
earth satellites adequately from its own stations.
Earth satellite experiments have been wholly dependent
upon international co-operation., Thishasbeenaccom-
plished within the IGY-type framework. Necessary
improvements and extensions can be handled within
the existing framework.

64. Radio transmissions from satellites and space
probes are the only practical way for the scientist to
get information on experiments in progress; they also
are the only practical way to track the course of the
vehicle, at least until the orbit or trajectory is well
determined. Thus the availability of radiofrequencies
which will not be interfered with by terrestrial radio
transmissions is a matter of life and death to the

progress of space activities. This is one of the
important matters requiring international action in
the field of space. The prospective number of satel-
lites and space probes to be launched in the next few
years is in the hundreds.

IV. SUPPORTING RESEARCH

65. Many research activities not directly connected
with actual flights of sounding rockets, satellites and
space probes are essential to the progress of space
science and technology. A large portion of scientific
research in the field of extra-terrestrial spaceis done
on the ground either at sea level or in high mountains
or with the help of balloons up to the altitude of about
thirty kilometres. In addition, there are important
studies to be done in the laboratory before or after
the experiments using space vehicles; such studies
may be theoretical or experimental. Contributions
in these areas of research have been made in a large
number of countries in recent years. Inthefuture,the
prospering of space science will continue to depend
heavily on work done in countries and by groups 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 vehicles

This includes:

(a) Instrument components: power supplies, tele-
metres, light sources, image intensifiers, photon
counters, photomultipliers, micro-electronics;

(b) Instruments: magnetometres, spectrometres,
pressure gauges, ion probes;
(c) Materials: photosensitive, heat resistant;

(d) Environmental tests: acceleration effects, ra-
diation effects, vibrational effects;

(e) Biological: life support systems, foods, removal
of gases and poisons;

{f) Psychological: confinement, effects of sensory
deprivation,

B. Research which may lead to more nearly optimum
trajectories or knowledge of orbits
This includes:
(a) Aerodynamics;

(o) Propulsion: methods, including plasma, ionsand
photons;

(¢) Guidance techniques and gystems;
(d) Tracking methods;

(e) Computational methods for obtaining orbits and
trajectories.
C. Ground-based physical observation and research

This includes:

(a) Planetary astronomy: physical observations of
planets and planetary atmospheres by optical and radio
techniques;

(b) Solar activity: optical flares, radio outbursts,
corona, direct and indirect evidence of particle
ejections;
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(c) Comets; photometry and spectroscopy;

(d) Cosmic rays: study of primary or secondary
cosmic ray particlesaccessibletoground or mountain-
top stations and balloons;

(e) Meteors: number, size, orbits by optical and
radio techniques;

(f) Meteorites: composition, structure;

(g) Ionospheric studies: vertical soundings, scat-
tering, whistlers;

(h) Geomagnetism: survey of field at surface, varia-
tions, disturbances.

D, Theoretical research and mathematical methods
This includes:
(a) Magnethohydrodynamics;
(b) Cosmology;

(c) Astrophysics;
(d) Celestial mechanics;

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

67. Exchange of information is needed inall phases of
space research. However, in the areas which are de-
scribed here, this exchange is particularly valuable
because scientific groups in so many countries parti-
cipate in theoretical, laboratory and ground-based
research. Modern techniques could be used to solve
documentation and language problems involved in such
exchange, which could also be encouraged by symposia,
conferences and exchanges of research staff. Mecha-
nisms for some of this exchange of information are
being carried over from the period of the International
Geophysical Year.

V. INTERNATIONAL CO-OPERATION IN THE CON-
DUCT OF SPACE ACTIVITIES

68. There is a wide area of activities in which inter-
national co-operation is desirable, and in some cases
required, in order to realize to the fullest the po-

tential benefits of space activities. In some cases,:

there is simply a requirement for mutual agreements
on how to approach specific problems. Once such
agreements have been arrived at for the open and
orderly conduct of space activities, they can form the
basis of an international routine. Inother 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 1illustrative of these kinds of international co-
operation,

A. International agreements
Use of radio frequencies

69. Accomplishment of most uses of space vehicles
will depend heavily upon the adequate availability of
communications channels. Allocation of frequencies
specifically for use by space vehicles and in space
activities 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
frequencies for use in association with spacevehicles

for tracking, telemetry and researchpurposes. Inter-
ference by space vehicles might seriously affect radio
services on the earth. Similarly, radio interference
from terrestrial sources could cripple the conduct of
space programmes. The Committee strongly urges
that ITU and the States members of the 1959 Adminis-
trative Radio Conference of ITU allocate adequate
frequencies for space programmes, with adequate
bandwidths for the foreseeable needs of space program-
mes in the next three years.

Registration of orbilal elements

70. Precise orbital elements are determined by
launching countries from data acquired during the
launching and initial orbital phases. In addition to
scientific and technical usefulness, information con-
cerning precise orbital elements might assist iniden-
tifying individual satellites. The problem of identifica-
tion will become increasingly difficult as satellite
traffic overloads the ground facilities. It will, there-
fore, probably be useful for orbital elements to be
registered at a central point.

Continuing radio transmission .

T1. Solar-powered transmitters as well as possible
future types of equipment may continue to transmit
long after the experimental or other purpose of a
satellite has been fulfilled. Such continled transmis-
sion can result in interference withtransmission from
space vehicles still performing a useful purpose.
Therefore, it will be necessary to provide for termina-
tion of transmission at the end of the satellite'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 their observationand registra-
tion. 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 to those satellites ac-
tually performing useful functions, This is feasible
in larger satellites, which are capable of carrying the
necessary braking rockets requiredto causethe satel-
lites to descend at the end of their useful lives. The
"traffic" problem is, of course, not in space itself,
but in the capacity of ground tracking networks.

Re-entry and recovery of space vehicles

73. Among the space vehicle operational techniques
yet to be perfected arethose related to the planned re-
entry and recovery of space vehicles, International
co-operation may greatly aid the successful accom-
plishment of such operations while minimizing the
possibility of accident. International arrangements
will probably be especially important in the case of
re-entry of manned vehicles.

Return of equipment

T4. Where space vehicles re-enter the earth's
atmosphere either through design or misadventure
and any equipment or instrumentation is recovered
by countries other thanthe launching country, arrange-
ments are needed for restoring such instrumentation
and equipment to the launching country.

Hdentification of origin

75. Provision can be made in all space vehicles far
identification of the launching country. Such identifi-
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cation would be useful where equipment is recovered
from space vehicles which have re-enteredthe earth's
atmosphere or where a question of liability arises in
connexion with possible damage caused upon re-entry.

Contamination

76. Scientific studies indicate that certainactivities
related to lunar and planetary impacts might resultin
biological, chemical, and radiation contamination
jeopardizing subsequent physical and chemical studies
and endangering possible living organisms. Release
of chemical markers, radio-activity resulting from
nuclear explosions, generation of gases in connexion
with "soft" landings and the spreading of terrestrial
micro-organisms carried within space vehicles re-
present possible sources of contamination tothe moon
and planets. The re-entry of space vehicles whichhave
effected landings on the moon and planets might con-
taminate the earth on their return. It will probablybe
desirable to continue such studies of this problem as
are already under way, for example, in COSPAR, with
a view to arriving at appropriate agreements to
minimize the adverse effects of possible biological,
radiological, and chemical contamination.

B. International co-operation in joint projects
Simultaneous sounding rocket launchings

77. In the use of sounding rockets to investigate
the upper atmosphere and to conduct rocket astronomy
experiments, there are several fields of investigation
which would be promoted more effectively if simul-
taneous launchings were made in many countries, as
happened during the International Rocket Week in 1958
during the International Geophysical Year, and as is
planned for the autumn of 1959 by COSPAR. Organi-
zations such as the ICSU and the International Astro-
nautical Federation are available to plan the scientific
and technological programmes respectively, but some
encouragement by the United Nations may be worth-
while.

International use of launching ranges
78. Thought should be given to means of making

available launching ranges for vertical sounding -

rockets on an international scale for the conduct of
experiments for scientific purposes. Thishasalready
been done in several cases by mutual agreement
between nations or research institutions. Thisproce-
dure is suitable 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 considering the
creation of an international rocket range. Thisstepis
much more ambitious than earlier arrangements, but
its impact on truly international space research would
be substantial. Much advice on the selection of pro-
grammes for international launching of vertical sound-
ing rockets can be given through the organizations
associated with the international scientific unions;
possibilities also exist in the United Nations family
for the exchange of personnel! and for negotiations
relating to agreement between Governments onscien-
tific matters. But undoubtedly government negotiation
initiated, for instance, through the United Nations,
would be a necessary step to take before it would be
possible to establish one or more international ranges
for sounding rocket research.

Instrumentation of satellites and deep space probes

80. In some cases it may be desirable to arrange
international co-operative projects to provide instru-
ments and scientific payloadsin spacevehicles. There
are several ways in which this may be done.

81. First, one or more scientists from various
countries may be invited to become part of the team
that is preparing the payload for launching into space.
These scientists would work on their part of the instru-
ment equipment in appropriate laboratories in the
launching nations, participating as required in all
phases of the work. This method seems quite workable
and can confidently be expected to be effective.

82. Secondly, a scientist in the launching nation can
be designated to prepare an experiment devised by a
scientist of another country. He would then work in
close co-operation with the originator, and represent
him as necessary duringall phases of the project. This
method, too, is workable and can be effective.

83. Thirdly, one might envisage a scientist in one
country preparing an experiment, sending the instru-
mentation as a box, or a group of boxes, to the launch-
ing nation for installation in the payload of the space
vehicle. From experience, it can be said that this
method will succeed only in exceptional cases, and
should not be encouraged during the foreseeable future
to the detriment of other approaches.

84. It appears that a strong element in the prepara-
tion of such joint instrumentation of space vehicles is
the direct negotiation between the responsible scien-
tific administrations. Similar conditions apply to the
ground network of observatories at which the measure-
ments must be made by scientists who may be trusted
to organize their ownco-operation in the most efficient
manner.

85. It is worth noting that the international scientific
organizations, such as the international scientific
unions or UNESCO, can contribute substantially to
the organization and planning of such forms of co-
operation. In this field, however, it may well prove
advantageous to have the supporting authority and
goodwill of the United Nations, particularly to assist
in the resolving of international problems confronting
the scientists.

Tracking and telemetering

86. As discussed in paragraphs 59 to 64 of this part,
the tracking of a space vehicle and the reception of
telemetered signals from it are an essential part of
obtaining the scientific or technical data for whichthe
space vehicle is launched. In many cases it will be
desirable to have several nations 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 periods of the satellite's
operating life. In the case of space probes, on the other
hand, co-operative tracking may well be required
only during the first one or two days of the flight,
after which only periodic tracking will be required
which can probably be handled by the launching nation
with its own facilities and tracking stations.

~ 87. With regard to the telemetering of scientific
information from space vehicles, similar remarks
apply. It will be usual for the telemetering system to
be an integral part of the tracking system. It will
frequently be desirable to take continuous recordsfor
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periods of from hours to days. Insuchcases, interna-
tional co-operative reception and recording of the
signals will be needed.

Data processing

88. The processing of trackingand telemetering data
to useful form can be a formidable task, particularly
in the case of earth satellites from which tremendous
amounts of data may be received. It may bedesirable
to organize an international co-operative programme
for such data processing.

Interpretation of data

89. The theoretical analysis and interpretation of
experimental data from space vehicles comprise an
area in which international co-operation is highly
desirable. The most effective use can be made of ex-
perimental results by the participation of scientists
throughout the world in interpreting those results and
applying them toa further understanding of the universe
and to the development of practical applications.

International exchange of data

90. Strong international support of existing organi-
zations in the collection, cataloguing and 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 support includes
not only the financial assistance and management
provided by the nations operating the already existing
world data centres, butalsoan extension of the number
and scope of such centres in view of the bigger role
assigned to them by the channelling of data and results
from all branches of space research and activities.

91, It appears also that some centralizedadvice and
co-ordination in this area will be required, and this
might well be continued within the UNESCO-ICSU
framework.

Education

92. There will be a continuing need to inform, not
only the scientific and engineering communities, but
also Governments and the public about space activi-
ties. Since UNESCO has had much experience in the
preparation and dissemination of texts, manuals,
lectures, television programmes, etc., it might be
a suitable organization to assume the responsibility
for this in the areas of space activities.

Meteorological satellites

93. It is to be foreseen that a meteorological satel-
lite system of world-wide usefulness will be inopera-
tion some years from now. Some international
arrangement will be necessary to insure maximum
effectiveness of this system in benefiting commerce,
industry, agriculture, etc., and WMO is anappropriate
organization to undertake such co-ordination, having
in fact already begun to consider this question.

Communications saltellites

94, In the foreseeable future a system of communica-
tions satellites may be placed in operation. As in the
case of a meteorological system, the communications
system will require international co-operation for
maximum effectiveness. Problems of frequency al-
locations, the handling of message traffic, etc., will

have to be'solved. It would be well for ITU to begin a
study of these problems at once.

International launchings

95. Launchings of satellites and space probes by an
international team would be an extremely complex
and organizationally difficult operation, which probably
should not be attempted in the immediate future. Onthe
other hand, it may be desirable on occasion for a
single nation to undertake to launch a scientific satel-
lite or space probe under the auspices of the ICSU or
the United Nations. In such an international project
the scientific payload would be instrumented as a co-
operative endeavour by some group of nations. Inthis
manner scientists' who would not otherwise have the
opportunity of performing experiments in space ve-
hicles may be brought more deeply into space research
and engineering.

Advice on space activities

96. Much advice on an 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 organizations as-
sociated with the international scientific unions. Pos-
sibilities also exist in UNESCO for the exchange of
personnel and for negotiations relating to agreements
between Governments on scientific matters.

97. In support of these organizations and activities
on the international scene, it would also be desirable
to have national committees concerned with space
activities in the individual countries; appropriate
steps to encourage this should be taken.

VI. AREAS OF SPACE ACTIVITY IN WHICH INTER-
NATIONAL CO-OPERATION SHOULD BE
STRENGTHENED

A, Conduct of space science

98. Advances in scientific knowledge are usually
made by individual specialists or small groups who
have reached the frontiers of knowledge in quite a
narrow field. By way of example, if one considers
such a frontier as the source and nature of the ioniza~
tion of the upper atmosphere, the number of leading
research workers in such a field is by no means too
large for the personal exchange of views at meetings
or by correspondence. A century ago it would have
been only a few individuals who corresponded or met
occasionally for a philosophical exchange of ideas or
results. As the numbers grew, scientific organizations
became desirable and sincetheir aim was the advance-
ment of knowledge whichknows no national boundaries,
scientific organization necessarily was cosmopolitan
and soon became international in character. Many
such organizations now exist and form the group of
international scientific unions represented in the ICSU.
It must be emphasized that these unions matured only
when the demand for them had grown. Thus, though
their organization had been carefully worked out,
the need was very apparent before the plan matured.

99. Even with these organizations, actual co-
operative projects are often and very effectively
carried out between interested and enthusiastic indi-
viduals or groups who have studied each other's
publications, and, after meeting occasionally to ex-
change views, have decided to undertake'a joint
project. Where a national boundary exists between
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two such groups and an expenditure of money is
involved, government approval or support may often
be necessary. Such joint scientific activities, however,
are by no means bilateral in the sense of excluding
others. Their existence and nature is often known
to interested colleagues elsewhere and the results
are reported at scientific meetings. It may be expected
that in the field of space research joint activities of
this kind among specialized groups will continue tobe
an important means of advance. As long as these
activities are carried on in an orderly and open
manner, they should be fostered and supported since
they represent the normal methods of co-operation
among colleagues.

100. It is against this background of scientific co-
operation that the impact of space science and its
possible application must be examined. It is evident
that co-operation in space activities will require
international organizations .of several kinds, but it
is necessary to determine these requirements areaby
area, examining to what extent present organizations
are adequate and establishing what need there may be
for extensions or additions.

101. The crucial question is thus how international
co-operation in the peaceful uses of outer space should
be fostered. For example, international co-operation
in programmes employing sounding rockets for basic
research should probably be carried out by an organi-
zation dealing with space research under the aegis of
the ICSU or a specific international scientific union,
but an active interest on the part of the United Nations
would probably be necessary to extend sucha program-
me in due course from the experimental stage into
common practical application. Such interest by the
United Nations might be expressed by a recommenda-
tion that Member States encourage their national
scientific centres to expand their international rela-
tions in the field of space science generally. Another
way might be to ask the Secretary-Generaltokeep the
development of international co-operation in this
specific field under review and report to the next
session of the General Assembly on the progress made.
Encouragement of this kind might be effected through
the establishment of a special United Nations body
charged with keeping under review the co-operative
arrangements of international scientific organizations,

| specialized agencies and States, in order to be able

| to report on the development in breadth and depth of
programmes for the exchange of scientists and expertsy)
Alternatively, this body might be advisory to the
Secretary-General in this and other matters relating
to outer space, leaving to him toreportto the General
Assembly with recommendations.

102. The General Assembly, in paragraph 1 (b) of
resolution 1348 (XIII), asked for something more than
a review of these areas where international co-
operation is feasible. It referred expressly to the
consideration of programmes of co-operation in the
field of outer space under the auspices of the United
Nations and did not envisage the limitation of program-
mes of international co-operation to non-governmental
organizations.

103. While the Committee is of the belief that world
does not yet need an international agency for outer
space, there is an evident need for efforts of co-
ordination and encouragement by the United Nations

in some areas by way of support for international co-
operation in this field, .

Promotion of scientific activities in this field

104. Where the objective is scientific, whether
academic or applied, regulatory provisions requiring
agreements among Governments are necessary only
peripherally to promote scientific co-operation. Most
needs are cared for successfully by the international
scientific unions.

105. Exploration into the unknown, such as those
symbolized by space probes, are well covered by the
activities of the international scientific unions and
their affiliated bodies. Through their services, the
scientific community exchanges views and ideas,
circulates reasonable amounts of information, or
establishes co-operationat variouslevels of formality.
The administration of the international scientific
unions is largely based on voluntary work by active
scientists, supported by a minimum of professional
staff. For example, the cost of the entire international
administration of the IGY for theadministrative period
1952-1959 is estimated at less than $250,000.

106. The international scientific unions devote them-
selves to progress and consolidation in the advancing
parts of science;theyarelessconcerned withtechnical
applications of established knowledge, or programmes
of broader education and information. Their admin-
istrative structure of periodic assemblies and ¢com-
mittee meetings, and to a lesser extent of permanent,
large agencies, constitutes an inherent limitation on
the consideration of problems of a longer range as
distinct from day-to-day actions. '

107, The expansion of activities into outer space
was initiated during the IGY and the first steps
towards co-operation were part of that programme.
It must be realized, however, that activities in outer
space now expand at such a rate and into so many
fields that the international scientific unions- must

‘share the load of international organizations in this

whole field with a number of other and different
international organizations, such as those dealing
with engineering and telecommunications.

108. Among typical topics falling well within the
scope of the international scientific unions can be
cited: (a) to plan and co-ordinate general programmes
for earth satellites and space probes; (b) to stimulate
research supporting space science; and (c) toplanand
co-ordinate simultaneous launchings of rockets in
many parts of the world. The possibility of directing
the attention of scientists from many different special-
ities to common problems in space exploration is a
particularly valuable feature of the international
scientific unions.

Development of national scientific capabilities in this

field

109. It was mentioned earlier that scientific work
in outer space involves no new scientific disciplines
in the present epoch, Space vehicles are vehicles
designed purely to carry instruments or living or-
ganisms into parts of the earth's environment which
could not previously be reached. Previous knowledge
of such regions had to be deduced from indirect
measurements. The present objective is to use space
vehicles to advance knowledge in the fields of physics,
geophysics, astronomy, chemistry and biology related
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to the environment in which the earth moves. A number
of applications have been discussed, those nearest
achievement being in meteorology and communica-
tions. When these have crystallized out of the research
stage, a technology will develop and their application
spread into common use.

110. In such applications, particularly in meteor-
ology, both sounding rockets and satellites may be used.
The development and use of the sounding rocket by
several countries, large and small, shows that the use
of this vehicle is not limited to countries having the
greatest technological facilities. As they are used
they will become cheaper and available to even more
countries. The need for world-wide coverage of
atmospheric studies at altitudes between about 30 kil-
ometres and 200 kilometres will make international
co-operation among many countries a necessity as
soon as these applications have reached an appropriate
phase.

111, There can be no monopoly of the researchactiv-
ities that are a part of space science. It is perhaps
useful to point out also that no country could possibly
have a monopoly on the production of scientists capable
of making contributions in the specialized branches of
science that are involved. These include atmospheric
physics, ionospheric physics, aurora studies, meteor
studies, many branches of astrophysics, and the
physics, psycholgy and biology of unsual environments.

112, Earlier sections of this report have emphasized
that the majority of the problems involved in these
disciplines are still in the research stage; that there
is need for work in them all over the world; and that
laboratory work and theoretical work done on the
ground on a 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 is
likely to remain for some time to come a preserve of
the countries with the greatest technical facilities.

113. In any scientific endeavour the most effective
way to learn is by experience, particularly in co-
operation with those active in the field. Some of the
countries active in space science offer fellowships
and visiting professorships which may be held in
Government-supported laboratories or unversities
where research in space is undertaken, Since no new
basic science is involved, the requirements for any
country to start researchin space scienceareto assist
its trained scientists in the fields of physics, ge-
ophysics, astronomy or biology, in visiting centres of
active space research in these fields,andtogive them
some facilities and time in their home institutions to
undertake original work.

114, It is quite possible that the opportunities for
visits and exchange of personnel are now adequate.
In spreading information about opportunities for
participation in space activities to many States not
now taking part, and in the provision of material for
wide-spread education, UNESCO occupies a key posi-
tion.

115. Discussions indicate that there is need for a
greater and more up-to-date exchange of scientific
information, preferably through existing channels,
which, however, require clearing and broadening.
The arrangment of symposia on certain aspects of
space science is also an important activity, to which

UNESCO's attention might be drawn. These are pro-
jects best undertaken by organizations of the type of
the international scientific unions which co-operate
with UNESCO. Because the effects of space develop-
ments concern all mankind, it is essential that op-
portunities for co- operation and extensive distribution
of information be made available to all countries,
irrespective of the state of their scientific and
economic development.

116. States with capabilities for launching satellites
should be supported in including in them scientific
experiments devised by other countries. The interna-
tional scientific unions could properly play an impor-
tant role in this kind of co-operation.

117. National contact with non-governmental inter-
national scientific organizations is normally made
through academies or research councils recognized
as the appropriate bodiestoadvise their Governments.
More efficient contact between scientists in different
countries can be furthered through the formation of
national committees on space science. Such bodies
could build on the experience of IGY national com-
mittees,

B. Application of the results of space science

118. As discussed in paragraphs 22 to 40 above,
foreseeable applications in the field of outer space
include the following: meteorological satellites, com-
munications satellites, television and broadcasting
satellites, geodetic satellites, and navigation satel-
lites.

119. The foregoing activities: will need an ever-
increasing degree of inter-governmental agreement,

120. Such inter-governmental scientific and tech-
nical agencies as WMO, ITU and its affiliated com-
mittees, ICAO and others, are the important channels
for international co-operation in this field. Their
attention is partly directed towards maintaining order
in the conduct of many kinds of international activities,
such as radio communication, the enormous data
exchanged between weather services and others; in
part it is also directed towards planning and prepara-
tion when new techniques are maturing to the stage
where they can be put into practical application. Their
experience in these fields should be brought to bear
urgently on space activities.

C. The open and orderly conduct of space activities

121. Fromthe description and analysis of the various
aspects of peaceful uses of outer space, certain com-
mon lines emerge, and one can discern the outlines of
a pattern, still sketchy and incomplete, but worth
elaborating.

122. In all projects there is an emphasis placed on
the need for systematic and regular description of
progress, exchange of information stage by stage,and
adherence to certain agreed rules. It is necessary to
improve the means for the distribution and assimilation
of knowledge about space activities throughout the
world, so that there can be no doubt of the orderly
character of such activities, and so that all countries
may have the opportunity to take part inthem irrespec-
tive of the state of their scientific and economic devel-
opment.

123. Reviewing the wealth of present projects from
this angle,

some typical examples can be quoted.
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124. A regular census of satellites whichare circling
the earth must be maintained. Their number will
become considerable in the near future and they will
ultimately be useful to many countries (see paras.
22-40 and 93-94). The register should contain data
about orbits and radiotransmission (seeparas, 69-70);
it will soon be useful to make periodic reviews of the
position in order toagree when an individual satellite's
useful life is ended and on the action to be taken to
terminate its radio transmission or to remove the
satellite (see paras. 71-72). Tracking of space vehi-
cles and radio recording ofdata depend entirely on
orderly procedures (see paras. 59-64).

125. International plans for the wide-spread use of
sounding rockets to moderate heights have already
been carried out (see para. 77). Their scope is widen-
ing (see paras.15-17 and 24-30), spreading into further
applications and to many countries. Looking into the
future, thought might be given to the creation of inter-
national launching centres for sounding rockets (see
paras. 78-79).

126. Re-entry and recovery of space vehicles re-
turning to the earth are techniques in the course of
perfection and calling for co-operation (see paras.
73-75). Such re-entry may also involve the execution
of international agreements, based onlegal considera-
tions, about procedures for dealing with information
relating to the territories of may countries and of
common benefit (see paras, 39-40).

127. Channels of information must be maintained
and broadened to serve scientists already working
on problems of outer space (see paras. 80-85, 89 and
104-108) to bring in new groups of scientists and
students (see paras. 92 and 109-117) and to inform
the general public reliably and effectively.

128. This set of examples, which is not exhaustive
shows that a[principle of open and “orderly conduc
lies at the root of international co-operation directed
towards the peaceful use of outer space. Adherence
to this principle would further the progress of space
science and technology, both in the narrow sense as
activities in themselves, and intheir relationto human
progress. Such experience is not new, but is common
to co-operation in any branch of science; as one
example, it guided the success of the recent IGY.

129. Another feature is also apparent. Space activ-
ities have wide implications, spreading beyond pure
science into technical applications, international co-
operation, and effects on the world at large. These
implications involve many international organizations
covering a wide range of interests, such as scientific
societies, government organizations, international
news services, etc.

130. This wide dispersion calls for a rallying point
related to the United Nations, small in size and well
informed. There exists already a variety of organiza-
tions to carry heavy loads of work in different areas
of space activity, but there is a need for a centre, to
which inquiries can be directed at any time, and by
which information can be communicated effectively to
the appropriate body in much the same way as the
ICSU meets a similar need for the existing interna-
tional scientific unions.

131. Such a small central body, with expert technical
knowledge, would have to act in intimate contact with

existing technical agenciesand international organiza-
tions. Starting modestly, its work would be directed
to assisting and correlating the many efforts towards
open and orderly conduct of space activities. As a
corollary, it would naturally serve as a means for
current summary of the position in this rapidly expand-
ing field. Thereby it would provide a most useful
continuing service for any panel of experts whichfrom
time to time might meet for more extensive reviews.

VII. GENERAL CONCLUSIONS

132. As the first technical area in which immediate
international action is required, the Committee calls
attention to the conclusion regarding allocation of
radio frequencies for space activities. -

133. On the basis of the specific conclusions reached
in previous sections of this report and listed in par-
agraphs 13 and 14, the following general conclusions
have emerged:

(1) There is a need for a suitable centre related to
the United Nations that can act as a focal point for
international co-operation in the peaceful uses of -
outer space.

(2) 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.

Part 1l

Paragraph 1 (d) of General Assembly
resolution 1348 (XIi1)

I. INTRODUCTION
A. Mandate of the Commiitlee

1. The task of the Ad Hoc Committee onthe Peaceful
Uses of Outer Space under paragraph 1 (d) of General
Assembly resolution 1348 (XIII) is to report on:

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

2. The scope of the mandate thus given the Com-
mittee was the subject of discussion. It was rec-
ognized that the terms of reference of the Committee
referred exclusively to the peaceful uses of outer
space. One 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 programmes to explore outer space and that
the Committee was not called upon toformulate either
general or particular solutions of those problems.
Another view was that the Committee, in identifying
and listing the problems, should give some indication
of the significance and implications of each problem
and the priority which might be given to its solution.
Others 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 paragraph 1 (d) of resolution 1348 (XIII)
referred only to problems which might arise in the
exploration of outer space, it was not always possible -
in relation to certainactivities to differentiate between
exploration and exploitation of outer space and that
both the exploration and the exploitation of outer space
were expressly mentioned in the preamble to the
resolution.
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3. The Committee recognized that it would be impos-
sible at this stage to identify and define, exhaustively,
all the juridical problems which might arise in the

exploration of outer space. Recognizing the multi--

plicity of these juridical problems, the Committee
considered that it could most usefully fulfil its mandate
from the General Assembly, in view of the complex
character of these problems, by: (1) selecting and
defining problems that have arisen, or are likely to
arise in the near future, in the carrying out of space
programmes; (2) dividing the problems into two
groups, those which may be amenable to early treat-
ment and those which do not yet appear to be ripe for
solution; and (3) indicating, without definite recom-
mendation, various means by which answers to such
problems might be pursued. The identification of
legal problems entails, of necessity, some considera-
tion of possible approaches to their solution, particu-
larly with a view to presenting the best informed
comment that can be made on the matter of priorities.

B. General observations

4, 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-operation
between men and the joint achievement of greatprojects
for the- benefit of all mankind; it observed that as a
matter of principle those instruments were not limited
in their operation to the confines of the earth. It
considered as a worthy standard for 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 economic or scientific
development, the principles set forth in the operative
paragraph 1 (b) and the preamble of resolution 1348
(X101), 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 Members, recognized the
common interest of mankind in outer space and the
common aim that it should be used for peaceful
purposes only, and expressed the desire of promoting
energetically the fullest exploration and exploitation
of outer space for the benefit of mankind.

5. It was unanimously recognized that the principles
and procedures developed in the pastto governthe use
of such areas 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.
On the other hand, it was acknowledged that outer
space activities were distinguished by many specific
factual conditions, not all of which were now known,
that would render many of its legal problems unique.

6. The Committee agreed that some of the legal
problems of outer space activities were more urgent
and more nearly ripe for positive international agree-
ment than others. It was felt that the progress of
activities in outer space and of advances in science
and technology would continually pose new problems
relevant to the international legal order and modify
both the character and the relative importance of
existing problems. For example, future arrangements
among Governments.or private groups of scientists
for co-operation in space research or the dissemina-
tion of space data may entail legal problems ranging

from administrative or procedural arrangements to
regulation or control. The Committee noted the indis-
pensable usefulness of close and continuous co-
operation between jurists and scientists to take these
and other developments into account.

7. The Committee considered that a comprehensive
code was not practicable or desirable at the present
stage of knowledge and development. Despite the
progress already made, it was emphasized that rela-
tively little is so far known about the actual and
prospective uses of outer space in all their possible
varieties of technical significance, political context,
and economic utility. It was pointed out that the rule
of law is neither dependent upon, nor assured by,
comprehensive codification and that premature codifi-
cation might prejudice subsequent efforts to develop
the law based on a more complete understanding of
the practical problems involved. Although an attempt
at comprehensive codification of space law was
thought to be premature, the Committee also recog-
nized the need both to take timely, constructive action
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 problems according to the priority
hereafter suggested should itself be keptunder regular
review by whatever means the General Assembly
should deem fitting,

II. LEGAL PROBLEMS SUSCEPTIBLE OF PRIORITY
TREATMENT

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

9. During the IGY 1957-1958 and subsequently,
countries throughout the world proceeded on the
premise of the permissibility of the launching and
flight of the space vehicles which were launched,
regardless of what territory they passed "over" during
the course of their flight through outer space. The
Committee, bearing in mind that its terms of reference
refer exclusively to 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 principle, outer
space is, on conditions of equality, freely available for
exploration and use by all in accordance with existing
or future international law or agreements.

B. Liability for injury or damage caused by space
vehicles

10. Since injury or damage might result from the
launching, flight and return to earth of various kinds
of space vehicles or parts thereof, a number of prob-
lems exist with respect to defining and delimiting
liability of the launching State and other States as-
sociated with it in the space activity causing injury or
damage. First of all there is the question of the type
of interest protected: that is, the kind of injury for
which recovery may be had. Second, there is the
question of the type of conduct giving rise to liability:
should liability be without 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 outer space? Fourth,
should liability of the launching State be unlimited in
amount? Finally, where more than one State partici-
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pates in a particular activity, is the liability joint
or several?

11, What machinery should be utilized for determin-
ing liability and ensuring the payment of compensation
if due? The Committee considered that early consider-
ation should be given to agreement on submission to
the compulsory jurisdiction of the International Court
of Justice in disputes between States asto the liability
of States for injury or damage caused by space
vehicles,

12. When it considered the foregoing questions, the
Committee noted that, in so far as concerns liability
for surface damage caused by aircraft, there was
formulated at Rome in 1952, under the aegis of ICAOQ,
the Convention on damage caused by foreign aircraft
to third parties on the surface. In the opinion of the
Committee, that Convention and ICAO experience in
relation thereto could be taken intoaccount, inter alia,
in any study that might be carried out in the future
concerning liability for injury or damage caused by
space vehicles. It was pointed out, however, that no
international standards regarding safety and precau-
tionary measures governing the launching and control
of space vehicles had yet been formulated, and this
fact also could be taken into account in studying
analogies based on existing conventions.

C. Allocation of radio frequencies

13. It was recognized that there are stringent tech-
nical limits on the availability of radio frequencies
for communications. The development of space vehi-
cles will pose new and increasing demands on the
radio spectrum. It was emphasized that rational al-
location of frequencies for communications with and
among space vehicles would be imperative. In this
way, what might otherwise come to constitute paralys-
ing interference among radio transmissions could be
avoided.

14. Attention was drawn to the fact that there is
already in existence and operation an international
organization suited to the consideration of problems
of radio frequency allocation for outer space uses,
namely, the ITU, A technical committee of this orga-
nization has already issued a recommendation and a
report which bear the following titles: "Selection of
Frequencies Used in Telecommunication 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 Administrative
Radio Conference of the ITU whichwill openin Geneva
on 17 August 1959.

15. Attention should also be given to the desirability
of terminating transmissions from space vehicles once
these transmissions have outlived their usefulness.
Such 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 vehicles.

D. Avoidance of interference between space vehicles
and aircraft

16. As the launchings of space vehiclesbecome more
numerous and wide-spread throughout the world,

practical problems will clearly arise in regard to the
prevention of physical interference between space
vehicles, particularly rockets, and conventional air-
craft. The latter are already employed in great
numbers across the earth and in many areas air
traffic is already congested. It was considered that
Governments could give early attention to the problem
of interference between aircraft and space vehicles
and that technical studies could usefully be undertaken,
if necessary with the assistance of competent spec-
ialized agencies.

E. Identification and vegistration of space vehicles
and co-ordination of launchings

17. 1t is expected that the number of space vehicles
will progressively increase. In the course of time,
their numbers may become verylarge. This indicates
the necessity of providing suitable means for identify-
ing individual space vehicles. Such identification of
space vehicles could be obtained by agreement on an
allocation of individual call-signs to these vehicles;
the call-signs could be emitted at stipulated regular
intervals, at least until identification by other means
had been established. Another means of identification
is by orbital or transit characteristics of space
vehicles,

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

19, Identification would be facilitated by a system
of registration of the launchings of space vehicles,
their call-signs, markings and current orbital and
transit characteristics. Registration would also serve
a number of other useful purposes. For one example,
one serious problem is the potential overloading of
tracking facilities. Registration of launchings would
help to avoid this. Registration might also afford a
convenient means for the notification of launchings to
other States, thus enabling them to make appropriate
distinctions between the space vehicles so notified
and other objects, and to take appropriate measures
to protect their interests if necessary.

20, A further measure, beyond registration, would
be agreement on the co-ordination of launchings.

F. Re-entry and landing of space vehicles

21. Problems of re-entry and landing of space vehi-
cles will exist both with respect to unmanned space
vehicles and later with respect to manned vehicles of
exploration. Where space vehicles are designed for
re-entry and return, it will be appropriate for the
launching State to enter into suitable arrangements
with the State on whose territory the space vehicle
is intended to land and other States whose air space
may be entered during descent. Recognizing, more-
over, that such landings may occur through accident,
mistake or distress, members of the Committee
called attention to the desirability of the conclusion
of multilateral agreements concerning re-entry and
landing, such agreements to contain suitable under-
takings on co-operation and appropriate provisions
on procedures. Among the subjects that might be
covered by such agreements would be the return to the
launching State of the vehicle itself and—inthe case of
a manned vehicle—provision for the speedy return of
personnel.
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22, It was also considered that certain substantive
rules of international law already exist concerning
rights and duties with respect to aircraft and airmen
landing on foreign territory through accident, mistake
or distress. The opinion was expressed that such rules
might be applied in the event of similar landings of
space vehicles.

ml. OTHER PROBLEMS
A, Question of determining where outer space begins

23. Under the terms of existing international con-
ventions and customary international law, States have
complete and exclusive sovereignty in the air space
above their territories and territorial waters., The
concurrent existence of a region in space whichis not
subject to the same régime raises such questions as
where air space ends and where outer space begins.
It was noted that these limits do not necessarily
coincide. While they have been much discussed in
scholarly writing, there is no consensus among pub-
licists concerning the location of these limits.

24. A view was expressed that it might enventually
prove essential to determine these limits. The Com-
mittee reviewed a number of possibilities in this con-
nexion, including those based upon the physical char-
acteristics of air and of aircraft. The difficulties
involved were agreed to be great. An authoritative
answer to the problem at this time would require an
international agreement, and the opinion was expressed
that such an agreement now, based on current know-
ledge and experience, would be premature. It was
considered that, in the absence of an express agree-
ment, further experience might lead to the acceptance
of precise limits through a rule of customary law.

25, In the absence of aprecise demarcation, another
possible approach would be to set tentatively, on the
basis of present experience and knowledge, a range
within which the limits of air space and outer space
would be assumed to lie. It was suggested that an
approach of this kind should avoid a boundary so low
as to interfere with existing aviation régimes or so
high as unreasonably tofetter activities connected with
the use and exploration of outer space.

26. There was also discussion as to whether or not
further experience might suggesta differentapproach,
namely, the desirability of basing the legal régime
governing outer space activities primarily on the
nature and type of particular space activities.

27, One development might be the conclusion of
inter-governmental agreements, as necessary, to
govern activities sufficiently close to the earth's sur-
face and bearing such a special relationship to par-
ticular States as to call for their consent. Each such
agreement could contain appropriate provisions as to
the permissibility of a given activity by reference not
only to altitude and "vertical®™ position but also to
trajectory, flight mission, known or referred instru-
mentation, and other functional characteristics of the
vehicle or object in question.

28, It was generally believed that the determination
of precise limits for air space and outer space did
not present a legal problem calling for priority con-
sideration at this moment. The Committee noted that
the solution of the problems which it had identified as
susceptible of priority treatment was not dependent
upon the establishment of such limits.

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

29, The Committee took note of the apprehensions
that have been expressed that activities inouter space
might bring to those regions, by inadvertence, living
or other matter 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. Sucha study shouldalso
cover safeguards against similar contamination of the
earth as a result of space activitiesas well as protec-
tion against other hazards to health and safety that
might be created by the carrying out of programmes to
explore outer space. These studies could be under-
taken with a view to the possible formulation of appro-
priate international standards.

C. Questions relating to exploration of celestial bodies

30, The Committee was of the view that serious
problems could arise if States claimed, on one ground
or another, exclusive rights over all or part of a
celestial body. One suggestion was that celestial
bodies are incapable of appropriation to national sover-
eignty. Another suggestion was that the exploration
and exploitation of celestial bodies should be carried
out exclusively for the benefit.of all mankind. It was
also suggested that some form of international admin-
istration over celestial bodies might be adopted.

31, The Committee noted that, while scientific
programmes envisaged relatively early exploration
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 exploitation
of celestial bodies did not require priority treatment.

D, Avoidance of interference among space vehicles

32. It was agreed that, apart from problems of
communications and overloading of tracking facilities,
there was for the present little danger of interference
of space vehicles with each other. It was pointed out
that this situation might change in time, particularly
if vehicles in space are used extensively for either
global or interplanetary travel. There wasdiscussion
about the possible relevance to space travel of rules
and experience developed in relation to air traffic.
It was decided that more scientific information would
be needed before rules could be drafted.

E, Additional questions raising legal problems

33. The Committee recognized that various other
technical developments would probably call for legal
arrangements and regulation. Particular reference
was made in this connexion to meteorological activities
in outer space which may require international
measures to insure maximum effectiveness.

Part IV

Paragraph 1 (¢) of General Assembly
resolution 1348 (XI1l1)

I. MANDATE OF THE COMMITTEE UNDER PARA-
GRAPH 1 (¢c) OF RESOLUTION 1348 (XII)

1. The task of the Ad Hoc Committee on the Peaceful
Uses of Outer Space under paragraph 1 (c) of General
Assembly resolution 1348 (XIII) is to report on:
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"The future organizational arrangements tofacili-
tate international co-operation in this field within
the framework of the United Nations".

2. The Ad Hoc Committee felt that its report under
this paragraph should briefly survey 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 (XIN). In performing thistask the Committee was
cognizant of the fact that these studies pointed to the
need for continued study and review in this rapidly
advancing field.

II. ORGANIZATIONAL POSSIBILITIES

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

A. United Nations agencies

4, The most elaborate and comprehensive organiza-
tional arrangement for facilitating international co-
operation is the creation of a specialized agency. A
specialized agency is an autonomous inter-govern-
mental organization whose constitution is the product
of international convention appropriately ratified by
Member States. The entity thus created is brought
into relationship with the United Nations, under
Articles 57 and 63 of the Charter, throughan agreement
negotiated between the Economic and Social Council
and the agency which is approved by the General As-
sembly., Such an organization reports annually on its
activities to the Economic and Social Council,

5. Specialized agencies are contemplated in the
Charter and are accorded certain privileges; they
may, for example, be given the right by the General
Assembly to refer questions to thelnternational Court
of Justice, and they automatically become members
of inter-secretariat bodies such as the Joint Pension
Fund and the Administrative Committee on Co-
ordination. They maintain, however, their status as
antonomous inter-governmental organizations, and
they have responsibility for such activities asbudge-

tary arrangements, staff rules and regulations, and

rules of procedure.

6. Examples 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 not so clearly interested in space activities,
differ widely one from another in character of func-
tions and in relationship to the United Nations.

7. The scope and nature of the functions of these
agencies suggest the possibility of a comparable United
Nations agency to deal with space activities. However,
the tasks recommended in accompanying sections of
this report would not appear to require the present
establishment of a United Nations agency, with a
professional staff, to co-ordinate and supplement other
efforts, public and private, in international space co-
operation.

B. Semi-autonomous bodies withinthe United Nations

8. The General Assembly may, by resolution, es-
tablish semi-autonomous operating bodies within the
United Nations with mandate or terms of reference
established by the General Assembly. The chief exec-
utive officer of such a body has broad authority under

his mandate but is administratively responsible to the
Secretary-General. Three suchbodies, with somewhat
differing structure, are in -existence: the Office of
the United Nations High Commissioner for Refugees,
the United Nations Children's Fund (UNICEF), and the
United Nations Relief and Works Agency for Palestine
Refugees in the Near East (UNRWA).

9. In the case of UNICEF, the Director was appointed
by the Secretary-General for an indefinite term, with-

out reference to or approval of the General Assembly - '
or the Economic 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 administrative. purposes, however, the
staff generally operates as any other office of the
United Nations Secretariat. The Executive Board of
UNICETF is elected by the Economic and Social Council
for definite terms.

10. In the case of the Office of the United Nations
High Commissioner for Refugees, the High Commis-
sioner is appointed by the Secretary-General, with
the approval of the General Assembly, for a limited
term. The Director of UNRWA is appointed by the
Secretary-General in consultation with an advisory
commission but without reference to or approval of
the General Assembly or the Economic and Social

Council. In each case, there isanexecutive committee-

or advisory group. Financial arrangements also vary

somewhat, the programme of the High Commissioner -

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 contributions.

11. If, at some future time, it was believed that an
international agency with a small professional staff
would be a useful addition to other co-operative efforts
in space, a semi-autonomous body within the United
Nations might be appropriate.

C. Performance of functions by existing specialized
agencies

12, As is apparent from other parts of the report of
this Committee, existing United Nations specialized
agencies can perform various useful functions with
regard to space activities. Thus, UNESCO, ITU,
ICAO, WMO and WHO can all play a role in carrying
out technical studies. It does not, however, seem that
any of these agencies should be asked to undertake
over-all responsibility for future arrangements to
facilitate international co-operation in the field of
outer space activities, although each can undoubtedly
continue to play an important part within the area of
its special competence and interest. Their functional
interests should of course be welcomed and en-
couraged.

D, Other arrangements within the Uniled Nations

13. 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 the Effects
of Atomic Radiation and in the case of the Secretary-
General's Advisory Committee on the peaceful uses
of atomic energy. In the case of the former, the
Committee “itself is responsible for reporting to the
General Assembly. In the' case of the latter, the
General Assembly resolution places this responsibility
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on the Secretary-General. Personnel of the United
Nations supporting these two committees are members
of the United Nations Secretariatand are coveredby all
of its administrative orders. The activities of experts
and any outside assistance by them is covered by the
regular United Nations budget.

14. Another possibility would be for the General As-
sembly to ask the Secretary-General to establish a
small technical unit within the Secretariat to carry
out certain limited functions. Arrangements could
also be made for the establishment of an expert
advisory committee composed of representatives of
interested specialized agencies and key scientists to
assist the Secretary-General in the execution of any
functions that might be assigned to the Secretariat.

I, CONCLUSIONS

15. The Ad Hoc Committee has felt that its report
under paragraph 1 (¢) should briefly survey the types
of long-term organizational arrangements which are
possible within the framework of the United Nations,
and relate these to the reports made in connexion with
paragraphs 1 (a), 1 (b) and 1 (d) of resolution 1348
(XII). The findings in the reports onthose paragraphs
underline the importance already attached by the
General Assembly to the common interest of mankind
in outer space. While its studies fortify the belief
expressed in General Assembly resolution 1348 (XIII),
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 continued study and review of the problem is
necessary. Accordingly, the Committee has limited
its conclusions to the steps toward such development
to be taken at the present stage without taking a posi-
tion on the longer-range measures.

16, The Committee believes that it would not be
appropriate at the present time to establish any auton-
omous inter-governmental organization for interna-
tional co-operation in the field of outer space. Like-
wise, the Committee considers that it would not be
suitable to ask any existing autonomous inter-govern-
mental organization to undertake over-all responsi-
bility in the field of outer space.

17. The sections of this report dealing with legal
and scientific aspects of the question of the peaceful
uses of outer space suggest certain general functions
and tasks that might appropriately be undertaken
within the framework of the United Nations at the
present time. These include:

(@) To provide a focal point for facilitating interna-
tional co-operation with respect to outer space activ-
ities 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 (b) of the resolution;

(c) To consider means, as appropriate, for studying
and resolving legal problems which may arise in the
carrying out of programmes for the exploration of outer
space;

(d To review, as appropriate, the subject matter
entrusted by the General Assembly to the Ad Hoc
Committee in resolution 1348 (XII1).

18. The Committee believes that, for the mostpart,
the questions involved under (b), (c) and (d) above may
be such as to require consideration at the govern-
mental level. The General Assembly, if itagrees with
this conclusion, may wish to consider the establishment
of an Assembly committee, composed of represent-
atives of Member States and having such membership
as the Assembly may decide, to perform these func-
tions, to report to the General Assembly and to make
recommendations as appropriate.

19. The Committee considers that the functions
suggested in paragraph 17 (a) above, which primarily
is intented to implement the conclusion of the Technical~
Committee that "there is a need for a suitable centre
related to the United Nations that can act as a focal
point for international co-operation in the peaceful
uses of outer space", are of a different character
These are functions of the type frequently entrusted to
an international secretariat. The General Assembly
may therefore wish to consider, among other pos-
sibilities, that of requesting the Secretary-General to
organize a small expert unit within the Secretariat
for this purpose. Because the precise character of
such a Secretariat unit can be developed only in the
light of experience and after consultation with the
various bodies involved, it maybedesirable to provide
a means Wwhereby the Secretary-General can avail
himself of the advice and assistance of those directly
concerned in this field.

20. Consideration might therefore be given to pro-
vision for a small committee advisory to the Secretary-
General, which could include representatives of the
appropriate specialized agencies, scientists desig-
nated by international scientific organizations, and
representatives of Member States, as necessary.

21. 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 Committee believes that it would be appro-
priate for existing specialized agencies to continue
to pursue lines of endeavour within their competence
in regard to outer 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 outer space.




