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I. INTRODUCTION 

1. At its seventh regular session the General Conference requested the Board of 
Governors and the Director General to take steps to implement biennial programming 
within the framework of annual budgets, beginning in 1965 [ 1 ] . Accordingly, the Agency's 
programme of work for 1965 and 1966 has been prepared. 

2. In the development of this programme, account has been taken of the experience 
gained over the six yea r s of the Agency's existence which is also reflected in the long-
term programme for the Agency's activities as endorsed by the General Conference during 
its seventh regular session [ 2 ] . 

3. Because there are borderline activities which may overlap with those of some of the 
specialized agencies - particularly FAO and WHO - the Director General has consulted 
other Directors General informally on certain aspects of the programme and has followed 
this up by formal consultations as required by ECOSOC Resolution 984 (XXXVI). 

4. Under the provisions of the Statute, the Board can only submit to the General 
Conference annual budget estimates for the expenses of the Agency. However, the 
execution of the biennial programme described in this document is estimated to require 
finances totalling approximately $21.5 million under the combined Regular and 
Operational Budgets. Over the two years , an estimated $5.0 million will be provided 
from operational funds, and the balance from the Regular Budget. For the first year , the 
Board will submit estimates which amount to a little under fifty per cent of this sum. 

5. In its elaboration of the programme the Board was conscious of the fact that the 
General Conference could not at this stage consider financial implications which go beyond 
1965. Within budgetary limits approved by the General Conference, the Board and the 
Director General would need some flexibility in its execution. Particularly, if circum­
stances should make this necessary, the Board and the Director General should be able to 
bring activities now planned for 1966 forward for execution in 1965 and to defer others 
from 1965 to 1966. 

6. The Board believes that the General Conference would not require to be informed of 
detailed programme plans for 1966 at its ninth regular session when it will be asked to 
approve the budget estimates for that year ; the Board proposes at that time to report to 
the General Conference on the programme for 1965-66 only insofar as major modifications 
have occurred or are expected to occur or if new programme activities require attention. 

7. The presentation of the biennial programme follows the form of annual programmes 
of previous years . A summary of the expenditure on the various parts of the programme 
for 1965 under the Regular and Operational Budgets is shown in the table below. 

[ 1 ] Resolution GC(VH)/RES/154. 

[ 2 ] Resolution GC(VII)/RES/151. 
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Part of the Programme 
1963 

Actual 

$ 

Expenditure 

1964 . 
Budget-' 

1965 , 
,-. , • _. a / Estimate—' 

Increase or 
(decrease) 
1964:1965 

$ 

REGULAR BUDGET 

Technical assistance and training 
(a) Technical assistance 
(b) Training 

Nuclear power and reactors 
Isotopes and radiation sources 
Health, safety and waste management 
Research and services in physical 

sciences 
Safeguards 
Information and technical services 

Sub-total 

OPERATIONAL BUDGET 

Technical assistance and training 
(a) Technical assistance 
(b) Training 

Isotopes and radiation sources 
Health, safety and waste management 
Research and services in physical 

sciences 

Sub-total 

TOTAL^' 

275 153 
297 696 
507 319 
617 386 
960 767 

670 985 
223 318 
905 108 

4 457 732 

308 090 
319 350 
582 300 
663 220 

1 043 710 

804 680 
334 070 

1 001 610 

5 057 030 

261 320 
259 060 
606 100 
797 890 
925 600 

1 105 750 
353 860 

1 102 450 

5 412 030 

(46 770) 
(60 290) 
23 800 
134 670 
(118 110) 

301 070 
19 790 
100 840 

355 000 

712 320 
610 642 
112 480 
55 377 

225 329 

1 716 148 

6 173 880 

807 000 
873 000 
168 000 
40 000 

479 500 

2 367 500 

7 424 530 

874 000 
875 000 
202 000 
40 000 

477 000 

2 468 000 

7 880 030 

67 000 
2 000 
34 000 
-

(2 500) 

100 500 

455 500 

a/ For details, see Annexes II and III to document GC(VIII)/276. 

b/ Excludes expenditures for the General Conference, the Board of Governors and 
General Direction and Administration. 

II. TECHNICAL ASSISTANCE AND TRAINING 

8. In order to produce the maximum benefit to the requesting country the Agency's long-
term programme recognizes the need for all types of technical assistance to be combined 
as far as possible. In this connection the responsibility for all aspects of technical 
assistance falls under one department of the Secretariat; each country will be asked to 
submit its requests for experts, equipment, fellowships and training and research grants 
as one entity where multiple requests are involved. The Agency will then draw up a 
country programme of technical assistance to be financed from the Operational Budget. 

(a) Technical assistance 

9. The increase in need for assistance in the form of experts and equipment is reflected 
in the growing number of requests received from Member States. This increase is 
expected to continue in 1965 and 1966, mainly because Member States that received sub­
stantial bilateral assistance for the establishment of research reactors would seek multi­
lateral aid after the reactors have reached criticality and a nucleus of laboratories has 
been established. Thus, exclusive of projects to be financed under EPTA, requests for 
assistance from the Agency rose from $690 000 in 1959 to $1 750 000 in 1963, and to 
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$2 650 000 for 1964. On the other hand, funds approved to meet these demands have 
increased from $620 000 in 1959 to only $807 000 in 1964, and of these sums usually no 
more than 70 per cent was actually available in past years . As a result, less than 
30 per cent of the aid requested for 1964 will actually be provided. 

10. The following table shows the increase in the requests for technical assistance since 
1959 and the respective funds which could be approved within the annual target figures set 
by the General Conference. 

Year 

Value of projects 

Requested 
$ 

Approved 
$ 

619 400 
599 200 
513 100 
757 600 
856 700.2:/ 
807 000^/ 
899 000£/ 

1 187 000£/ 

1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 

690 000 
150 000 
277 600 
530 000 
750 000 
650 000 
900 000£/ 
150 000£/ 

a/ 80% expected to be available. 

b_/ 70% expected to be available, 

c/ Estimated. 

11. For 1964, the Board has approved requests involving the services of 42 experts and 
equipment worth $345 000. In addition, technical assistance projects approved under 
EPTA provide in 1964 some 32 experts and equipment estimated at $73 000. The imple­
mentation of several projects initiated in 1964 will continue in 1965. 

12. In 1965, it is expected that in addition to assistance which will be requested under 
EPTA, a large number of requests will be received for experts to be provided from the 
Agency's own resources , particularly in the application of radioisotopes, in agriculture, 
medicine and industry. It is estimated that next year the combined Agency/EPTA pro­
grammes will require approximately 760 man-months of technical assistance experts in 
various peaceful uses of nuclear energy; a conservative estimate at this time would 
indicate that of this total approximately one third may be provided under EPTA. In 1966, 
requirements are estimated at 790 man-months, of which 250 will be provided under EPTA. 

13. With regard to equipment, requests exceeding $ 1 . 3 million were received for 1964 
and only $345 000 could be approved. It is expected that in 1965 requests would continue 
to increase and the Agency may need about $450 000, of which approximately $100 000 can 
be expected to be available under EPTA. By 1966, the total is expected to r i se to 
$480 000, with little or no increase in the funds made available under EPTA. 

14. As in previous yea r s , the Agency expects to be called upon to assist certain Member 
States in making arrangements to receive technical assistance directly from other Member 
States. It will also act as Executing Agency for two projects already approved under the 
Special Fund, and it may be required to assist in the preparation of further Special Fund 
projects, both in 1965 and 1966. 

15. No further preliminary assistance missions are planned for 1965-66 but since the 
Agency cannot render effective assistance without being aware of changes in conditions in 
various countries, it will be necessary to dispatch similar but smaller missions; these 
will be concerned particularly with the evaluation of current projects and the consideration 
of possible further technical assistance, both under EPTA during the biennium 1967-68 and 
from the Agency's own resources in 1965 and 1966. It is therefore planned to send three 
such missions to various continents in 1965 and a similar number in 1966. 
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(b) Training 

16. The shortage of specialists, trained personnel and educational facilities in the 
various aspects of nuclear power and in the application of radioisotopes remains one of 
the main problems in those Member States that endeavour to develop nuclear energy pro­
grammes or to introduce new techniques to improve public health, industrial development 
and agricultural yields. The assistance provided by the Agency will consist of awarding 
fellowships and research grants, placing visiting scientists, lecturers and professors in 
institutes in developing countries and organizing regional and international training 
courses, etc. 

17. The table below shows annual requests for fellowships received by the Agency from 
1958 to 1964. 

Year 
Nominations Awards 

received granted!!' 

1958 287 161 
1959 577 296 
1960 649 385 
1961 648 295 
1962 588 384 
1963 580 295 
1964 492*2/ 193*1/ 

a/ Types I, II and EPTA. 

b/ Up to 30 June 1964. 

Lack of funds has limited the award of fellowships to an average of 55 per cent of the 
candidates. About 45 per cent of the awards were financed from the Agency's own funds, 
and an average of 15 per cent of awards were Type II cost-free fellowships. 

18. It is likely that the number eligible for awards in 1964 will still require funds which 
exceed the Agency's available resources, particularly in view of the steadily rising average 
cost of each fellowship. There are also indications that the number of Type II fellowships 
may decline, which will increase the relative demand upon the Agency's own funds. In 
addition, the training programme will have to meet annual obligations in respect of 
training at the Theoretical Physics Centre in Trieste, the NORA project and the Norway-
Poland-Yugoslavia joint project. 

19. As the fellowship programme under EPTA also tends to decline, it would appear that 
individual training may, in future, become more and more an integral part of other forms 
of technical assistance. 

20. On the other hand, it must be expected that the demand for research grants, training 
courses and visiting professors will continue to increase. 

21. Up to the end of 1963, 23 international and regional training courses were organized 
at which 435 trainees participated. During 1964, nine courses are planned, to be 
financed partly from EPTA and partly from Agency funds. 

22. The Agency has already received more than 30 requests and suggestions for the 
organization of training courses during the period 1965-66. However, it is unlikely that 
available funds will permit the holding of more than ten such courses annually. During 
the biennial programme it is planned to cover, among others, the following subjects: 

(i) Nuclear physics and radiochemistry; 

(ii) Reactor technology and instrumentation; 

(iii) Nuclear metallurgy; 

(iv) Agricultural applications of radioisotopes; 
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(v) Medical applications of radioisotopes; 

Requested 

8 
19 
23 
45 
43 
43 

A s isigned^' 

8 
19 
18 
21 
3 1 
37 

(vi) Industrial applications of radioisotopes; 

(vii) Biological effects of radiations; 

(viii) Radioisotope techniques in pest control; 

(ix) Maintenance and repair of nuclear electronic equipment; 

(x) Power reactors ; and 

(xi) Waste management. 

23. The Agency will also continue to assist in establishing regional training centres, such 
as the Middle Eastern Regional Radioisotope Centre for the Arab Countries in Cairo. 
Thirty-five students had received training at the Centre up to the end of 1963. 

24. By the same date., the Agency had assigned 97 visiting professors to developing 
countries, financed from Agency funds and under EPTA. It is expected, however, that 
the requests for 1965-66 will be approximately 40 professors annually: 

Visiting professors 
Year 

1959 
1960 
1961 
1962 
1963 
1964^/ 

a/ Includes assignments from Agency funds and under EPTA and four professors 
provided cost free by Member States. 

b/ Up to 30 June 1964. 

Because of the shortage of funds, it will not be possible to meet all the requests. Where 
the subject of study and the training facilities permit the Agency will make every effort to 
co-ordinate the assignment of a visiting professor with the training of fellows from coun­
t r ies other than the country of his assignment. 

25. The Agency's two mobile radioisotope laboratories have so far provided training for 
about 1400 students in the Far East, Latin America and Europe. They will continue to be 
used, particularly in countries in Africa where facilities for training in the general tech­
niques of handling radioisotopes do not yet exist. 

III. NUCLEAR POWER AND REACTORS 

(a) Nuclear power 

26. The Agency will play a predominant role in the Third International Conference on the 
Peaceful Uses of Atomic Energy which is being organized by the United Nations in Geneva. 
It is hoped that it will be possible for the Agency to publish an evaluation of the resul ts of 
the Conference and to follow up any particular technical or economic conclusions that 
warrant further investigation. The Agency's biennial programme of conferences and 
symposia on nuclear power subjects will no doubt also be influenced by the results of the 
Third Geneva Conference. 

27. Studies of the comparative economics of conventional and nuclear power will have to 
be continued over several yea r s because the costs of conventional and nuclear power in 
different areas vary from year to year; these studies will also determine the advantage of 
introducing one or the other. 
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28. It i s expected that Member States will continue to seek the Agency's assistance in 
studies on the prospects of nuclear power in their respective countries. During 1962 and 
1963 such studies were carried out in Korea, Pakistan and the Philippines. In 1963, the 
Agency assisted Pakistan in preparing invitations for bids for a power reactor in East 
Pakistan and in 1964 a panel of experts will examine these bids and advise the Government 
thereon. In the Philippines, the study has led to a "Pre-investment Study on Power, 
including Nuclear Power, in Luzon" which is executed by the Agency for the United Nations 
Special Fund. To meet similar requests in the future, three nuclear power survey 
missions and one or two missions to assist reactor projects may be expected in 1965 and 
1966. 

29. As a sequel to the Agency's study on the economic aspects of integrating nuclear 
power plants in electric power systems, it is planned to continue in 1965, with the 
assistance of a panel of experts, the study of methods for estimating costs of nuclear 
power plants in one country on the basis of known or assumed costs in another country. 
The Third Geneva Conference is expected to reveal new data on the comparative costs of 
reactor systems in different areas . 

30. The Agency has, in the past, published detailed reports on the experience gained in 
three Member States regarding the design, construction and operation of nuclear power 
plants. It is planned, in 1965 and 1966, to cover a wide range of reactors in more 
Member States, stressing important aspects of project design, construction, operating 
experience and costs. 

(b) Reactors 

31. Two further volumes of the "Directory of Nuclear Reactors" are expected to be 
published in 1965 and 1966; they will provide comprehensive information on the operational 
characterist ics and design features of reactors newly put into operation or nearing com­
pletion. To supplement the Directory, it is hoped to publish also a simple index covering 
all reactors in the world, including basic information on projects under development. 

32. A panel on the technical and economic aspects of the utilization of plutonium as a 
power reactor fuel [3 ] is expected to reveal a considerable amount of information on the 
technology and cost of processing, fabricating, handling and behaviour of plutonium in 
operating reac tors . Since the production pi plutonium in commercial power reactors has 
increased, it is considered appropriate to plan a second meeting on the subject in 1966. 

33. During 1965 a panel will be organized to discuss how reactor types could be adapted 
to meet the requirements of a developing country. 

34. The application of nuclear energy to saline water conversion is of great interest to 
many Member States. The Agency will continue design studies with emphasis on installa­
tions producing both electric power and fresh water, and research contracts will be granted 
to supplement available information. In March 1963, the Agency issued a status report on 
desalination; it is planned to review the situation every six months with the help of a panel 
of experts. Where appropriate, the Agency expects to be able to support installations 
intended for demonstration and international projects of this type. These efforts will be 
principally directed to obtain data on installations required by and feasible for developing 
countries. The interest of Canada, Israel, Mexico, Tunisia, the United Kingdom of Great 
Britain and Northern Ireland, and the United States of America in combined power and 
desalination plants justifies the Agency's continued work to examine other uses of nuclear 
energy for process heat. 

(c) Reactor research 

35. With regard to research reactor physics, the Agency will continue to promote and 
support international co-operation through such projects as NORA and its co-operative 
programme with Norway, Poland and Yugoslavia. Informal discussions indicate that other 
similar co-operative arrangements may develop in 1965 and 1966. 

[ 3 ] To be held in 1964. 
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36. The Agency's work on research reactor utilization will, to a great extent, be pursued 
on a regional basis; two or three study group meetings on specialized topics are planned 
for 1964 and 1965. It seems desirable, however, to maintain a certain flexibility in this 
kind of support by the Agency, so that, if necessary, it can be diverted to joint regional 
projects. For example, the Government of India has offered a crystal spectrometer to be 
installed at a research reactor in the Far East and preparations for a joint project involving 
the use of this instrument are proceeding. As part of the research reactor utilization 
programme it is planned to publish a manual on reactor experiments which may lead to an 
agreed code of practice for research reactor operation. 

37. It is planned to hold meetings in 1965 and 1966 as a follow-up to the Symposium on 
Exponential and Critical Experiments held in September 1963 to discuss some of the newer 
techniques for obtaining information on reactor physics needed in the design of power 
reactors , e. g. pulsed neutron techniques, reactor noise analysis and spectrum measure­
ment with detectors. 

38. In the award of research contracts related to nuclear power preference will be given 
to: 

(a) The effective utilization of existing research reactors in developing countries; 

(b) Research related to the introduction of nuclear power into developing countries 
(for electricity, desalination or other process heat uses); and 

(c) Fundamental studies in physics and chemistry involving the use of research 
reactors . 

The Agency will, for example, give active assistance and advice on the design, procurement, 
installation and initial operation of in-pile radiation equipment including cryogenic equip­
ment for work in solid state physics. A similar programme could be developed for simple 
but comprehensive equipment for activation analysis work at research reactors . 

(d) Reactor safety 

'39. The Agency will continue to assist and advise Member States in the assessment of the 
safe design, operation, proper siting and containment of new reactors . Meetings are 
planned on the subject of containment to discuss hazard from reactors near large population 
centres. With regard to reactor safety the Agency plans to set up groups of experts - to 
be selected from a list of persons named by Member States - which can perform hazards 
evaluations of nuclear stations as well as of nuclear merchant ships in harbours and 
waterways. 

(e) Nuclear fuels and equipment 

40. In respect of nuclear fuels, the Agency will continue to assist Member States in 
securing information on different aspects of the production, treatment and utilization of 
source, special and other nuclear materials , nuclear metallurgy, radiochemistry, tech­
nology, fabrication of nuclear fuel elements and nuclear electronics. Requests for the 
transfer or supply of source and fissionable materials for reactor projects in Member 
States and for small quantities of special fissionable materials for research and calibration 
purposes will also continue to be dealt with. 

41. It is planned to hold in 1965 a symposium on physical, radiochemical and metallurgical 
research using small quantities of fissile material . Such work i s likely to be of great 
interest to developing countries that have small reactors and restr icted radiochemical and 
metallurgical laboratory facilities. 

42. If the second conference on nuclear electronics is held in 1964, a further conference 
on the same subject is planned for 1966. However, if, as is possible, the 1964 meeting 
has to be deferred to 1965, the next meeting on nuclear electronics will take place at a 
later date. 
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43. It is planned to hold in 1965 a panel on non-destructive testing and acceptance 
procedure for reactor pressure and containment vessels, to review different procedures in 
individual Member States where large pressure vessels are manufactured. If the results 
of these discussions so warrant, a symposium on non-destructive testing of components of 
nuclear reactor installations will be organized in 1966. The symposium will also consider 
other par ts and components such as fuel elements, control rods and heat exchangers. The 
Agency, with the help of a panel of experts, may be able in 1966 to make recommendations 
also on the type of non-destructive testing to be applied in new nuclear power plants. 

44. The following two panel meetings are also planned for 1965: 

(a) To review different types of plutonium-beryllium and other neutron sources 
(accelerators) with the aim of arriving at recommendations on the development 
of different types of such sources for activation analysis, moisture determina­
tion, food irradiation and other research activities; and 

(b) To review the use of low-energy (up to 5 MeV) high intensity particle accelerators 
for both electrons and ions and to arrive at recommendations on further develop­
ment of these machines and their use in research in medicine and in industry as 
high intensity sources of X-rays, electrons and neutrons. 

45. With the help of consultants, it is proposed to study the possibility of standardizing 
some basic components of electronic nuclear detection equipment. 

46. A group of consultants on the checking, maintenance and repair of nuclear electronic 
instruments in developing countries will be called in 1965 to review the results of a course 
on this subject held in 1964 in Ceylon, to develop recommendations on standard instruments 
and tools required for the maintenance of nuclear electronic equipment. 

47. Although it is expected that problems of reprocessing irradiated fuel by extraction 
with solvents will be discussed at the Third Geneva Conference, it is planned to organize in 
1966 a conference devoted specifically to the problems of chemical and radiation stability of 
solvents used for reprocessing. 

48. It is also expected that two years after the Third Geneva Conference it will be desir­
able to hold a symposium to review new types of control and safety instrumentation and data 
processing systems which the development of new types of homogeneous, fast reactors will 
bring about. 

49. A symposium to discuss the progress made in miniaturization of nuclear electronics 
equipment for special uses, i. e. in space, is planned for 1966; it would also review the 
impact of this development on nuclear electronics in general. 

50. The Agency also plans to hold in 1966 a symposium on recent developments in equip­
ment for diffusion type processes such as leaching, liquid extraction, ion exchange, etc. 
These are of economic importance because they are used for processing of irradiated fuels. 

IV. ISOTOPES AND RADIATION SOURCES 

(a) Agriculture 

51. The Agency will carry out its work in agriculture in consultation and close collabora­
tion with FAO and, where appropriate, with other interested international organizations. 

(i) Soil fertility and plant nutrition 

52. Many developing countries are becoming interested in participating in the co­
ordinated research programmes on the use of isotopes and radiation in rice and maize 
cultivation. The Agency plans to expand these programmes in 1965 and 1966 to meet the 
needs of these countries. A similar programme will be initiated for co-ordinated research 
on t ree crops of agricultural importance to many countries. A symposium on the use of 
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isotopes and radiation in soil-plant nutrition studies, plant pathology and weed control will 
be held in 1965, and radiotracer measurements of plant nutrient supply, transformation and 
movement in soil and plants will be continued. 

(ii) Irrigation, soil moisture and structure 

53. It is now possible to make intensive studies on soil density and soil moisture 
measurements in the field by using portable radiation equipment. Such studies are 
prerequisites to the development of more efficient methods of water use in arid and semi-
arid regions. Beginning in 1965, a staff member, well versed in soil water, soil physical 
problems and radiation techniques, will guide an Agency programme on the subject. 

(iii) Insect control and radiation 

54. By 1965 progress under the co-ordinated research programme on the use of the 
sterile male technique for the control of insect pests should permit initiation of pilot 
eradication tests on some of the fruit flies. Research on the tsetse fly and codling moth 
will be expanded. Regular distribution of the information circular on Radiation Techniques 
and their Application to Insect Pests to entomologists throughout the world will be continued. 

55. The tropical ox warble "torsalo", the Australian sheep blowfly, the cattle grub and 
several species of ticks cause substantial livestock losses in developing countries. Since 
a number of areas of the world are affected, a panel will be convened in 1966 to advise on 
the possible application of isotopes and radiation for the control of these insects. A panel 
on the use of isotopes and radiation in the control of rice insects will also be convened in 
1966. 

(iv) Pesticides, weed killers and residues 

56. Many developing countries are planning or are now establishing laboratories to study 
pesticide uses and residue problems. For such studies isotope techniques can often be 
used to greater advantage than conventional procedures. Member States are seeking the 
Agency's help in the matter and it is planned to have a specialist on the staff in 1965; a 
panel will be convened in early 1965 to help direct this programme. 

(v) Plant breeding and genetics 

57. The use of radiation in plant breeding has already resulted in a number of varieties 
of superior crop plants. Recent research has also clearly shown that the radiation tech­
nique may solve particular problems such as inducing resistance to certain diseases which 
cannot be solved by other breeding methods and that even if a problem can be solved by 
conventional methods, equivalent results can often be obtained much faster by using 
radiation. In 1965, a panel will discuss the status of radiation breeding in developing 
countries and how the Agency can assist developing countries in their plant breeding pro­
grammes using nuclear techniques. 

58. To facilitate the application of radiation particularly in developing countries, a 
manual will be prepared on the use of induced mutations in plant breeding. Research 
contracts awarded by the Agency will be co-ordinated following panel recommendations 
in 1966. 

(vi) Meat and milk production, animal disease control 

59. Radioisotopes have special applications to many problems of mineral deficiencies 
and metabolism in ruminants. In 1965, a panel will discuss the role of radioisotopes and 
advise on the Agency's programme. 

60. Of the many diseases in animals, helminths deserve special attention, partly because 
they continue to cause incalculable losses to domestic animals, and partly because ionizing 
radiation provides the only known way of making effective vaccines against the disease. 
Industrial production of radiation vaccines has already begun and encouraging preliminary 
work has been reported for others. 
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61. The Agency will, during 1965 and 1966, support research, fellowships and technical 
assistance requests related to the use of isotopes and radiation in animal nutrition and 
disease control. 

(vii) Special Fund and other projects 

62. During 1965 and 1966 the Agency will continue to act as the Executing Agency of the 
United Nations Special Fund project on the application of isotopes and radiation to 
agriculture in Yugoslavia. 

63. The soil and climatic conditions of tropical and subtropical regions present many 
problems not encountered in the regions of the developed countries. These problems are 
best investigated in situ in research training facilities in tropical or subtropical regions 
•where research workers from such regions would have the opportunity of applying radiation 
and isotopic techniques. Plans for such investigations will be initiated in 1965 with the 
help of two or three short- term consultants and a special mission. 

(b) Food irradiation 

(i) General 

64. The wholesomeness problem associated with irradiated foods is in the process of 
being resolved and irradiated potatoes, bacon, wheat and wheat products have been cleared 
for human consumption in a few countries. Recent developments indicate rapid progress 
and the number of inquiries and requests to the Agency, especially from developing coun­
t r i e s , are steadily increasing. It is planned to co-operate with FAO and WHO on a 
technical meeting in 1965 on the microbiology of irradiated food. A symposium on 
over-all progress in food irradiation is planned for 1966 or 1967 and a training course may 
be organized in 1966. 

65. Three joint committees involving Agency support or participation will consider 
during 1965 and 1966 some of the problems of food preservation; one (Agency/FAO/WHO) 
•will study the wholesomeness of food; a standing scientific committee (Agency/FAO/ WHO) 
and a study group (OECD/ENEA) will discuss food irradiation. 

(ii) Food preservation and processing 

66. A panel on the preservation of tropical fruits and vegetables by radiation will be 
convened in 1966. It will study the inhibition of ripening, microbial spoilage and sprouting 
problems, all of high economic consequence to developing countries. 

67. There is considerable hope centring around radiation pasteurization or sterilization 
offish and meat products. Sterilization could be of particular importance in the tropics 
and subtropics where refrigeration is lacking and where the preparation and spicing of 
food would conceal flavour changes. 

68. Sensitization of microorganisms by radiation is an important problem of food 
irradiation, since lower radiation doses would result in smaller changes in the food itself. 
With the assistance of consultants and a panel to be convened in 1965 the Agency expects 
to develop a co-ordinated research programme on the subject. 

(iii) Food disinfestation 

69. Regarding the disinfe station of food and the control of the transmission of disease, 
the Agency is making an effort towards establishing a pilot plant for grain disinfestation by 
irradiation. This involves special missions to interested countries to evaluate suitable 
locations and advise on the planning, financing and construction of the plant. Large-scale 
experiments in a programme of radiation elimination of harmful organisms from food and 
feed should begin with the aid of consultants. 

- 10 -



70. It is estimated that in some tropical regions loss in the fish caught and dried due to 
insect hazards ranges from 25 to 60 per cent. Radiation has been successfully used to 
eradicate insects and the Agency has been urged to consider ways to use radiation 
methods in order to minimize losses of this nature. 

71. Recent results from the use of radiation against the foot and mouth virus warrant 
further examination of the method. It is possible that the Agency will initiate during 
1965-66 a programme on radiation inactivation of viruses. 

(c) Radiation biology 

(i) Dosimetry 

72. The irradiation of biological systems (bacteria, plants, animals, as well as human 
beings) requires a quantitative knowledge of the energy imparted to the irradiated volume 
and its spacial and temporal distribution. Physical and radiobiological dosimetry and 
other related problems will be examined by a panel in 1965, and discussed in a symposium 
in 1966. 

(ii) Radiobiology 

73. Work with microorganisms is relatively easy and requires inexpensive equipment 
and a small staff. They are particularly suited for investigations of the response of 
living systems to ionizing radiation. It will be noted that recent progress in molecular 
biology has been achieved mainly with microorganisms. It seems advisable that studies 
be initiated with microorganisms on the radiation effects on the subcellular s tructures 
from the standpoint of altering their function. In order that the Agency should be able to 
advise and assist Member Governments, a panel will be convened in 1966. 

74. The studies indicated above are a prerequisite for the understanding of the problem 
of modification of radiosensitivity in the use of radiation in medicine, agriculture and food. 
The Agency will also study the practical usefulness of compounds that influence radio-
sensitivity. 

75. In some bacteria a repairing mechanism exists. Its absence increases the radio-
sensitivity of the cells to a considerable extent. The understanding of the molecular 
basis for this phenomenon would help to clarify differences in the radiosensitivity between 
various cancerous and normal t issues. A symposium on the radiobiological basis of 
modification of response to radiation will be held in 1966. A panel will be convened in 
1966 to help direct and co-ordinate research contract activities. 

76. Radiotherapy is concerned to a considerable extent with the acquisition of knowledge 
on the mechanism of action of ionizing radiation and collaboration between radiotherapists 
and radiobiologists will have to be stimulated. 

77. A considerable amount of data on irradiation exposure of the human body to known 
dosages in defined anatomical locations exists in radiotherapy. Recent progress that has 
resulted from collaboration between radiobiologists and radiotherapists can be exemplified 
by the improved radiotherapy of bronchial carcinoma enabling intense radiation at 3 atm 
of oxygen. The potential application of protecting substances should also be considered in 
view of the need to prevent radiation-induced atherosclerosis. Excretion of substances, 
e.g. taurine, (3 -aminoisobutyric acid, steroids, e tc . , a few hours after irradiation is a 
phenomenon that might provide guidance for the further treatment as well as give clues to 
the physiological and biochemical changes induced by irradiation. The guidance and 
support of the Agency could be decisive in furthering co-operation between radiobiologists 
and radiotherapists. Accordingly a panel will be convened in 1965. 

78. As a result of an Agency panel in June 1963 it became evident that the Agency should 
direct a co-ordinated effort of scientists from several countries to study the toxicity of 
ingested radionuclides and the biological action of incorporated radioisotopes. It is 
planned to hold a second panel in 1966 to review progress made in radiation protection. 
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Particular emphasis will be laid on radiobiological aspects. During 1966, a second panel 
meeting will be held to review progress made in radiation protection. 

(d) Medicine 

(i) General 

79. The Agency's efforts to assist the development of nuclear medicine, especially of its 
physical aspects, through training, expert advice, research and information, have met 
with success in the developing countries. Certain projects are nearing completion, such 
as the co-ordinated research programme on the use of Ca 4 ' and the international calibra­
tion of thyroid radioiodine uptake measurements. Research contracts, in the application 
of isotopes in medicine, have resulted in a better understanding of certain diseases such as 
congenital haemolytic anaemias, hydatid cyst disease and infestation with hookworm 
prevalent in some developing countries. 

80. As foreseen in the Agency's long-term programme [4 ] , the number and scope of 
the requests made to the Agency for advice and support in nuclear medicine have sub­
stantially increased in 1964. This trend is expected to continue in 1965-66. WHO will 
be invited to co-operate in all activities dealing with isotope and radiation source applica­
tions in medicine, with the ultimate aim of establishing a close link between the programmes 
of the two organizations. 

(ii) Diagnostic and research applications 

81. " Two symposia are planned for 1965: one in either Latin America or Africa on the 
use of radioisotopes in tropical medicine; the other on radioisotope measurement tech­
niques in medicine and biology. A similar symposium is proposed for 1966. 

82. The research contracts programme in the use of radioisotopes in the study of 
endemic and tropical diseases will be continued in 1965-66, a panel of experts will be 
convened each year to advise the Agency in its work. It is expected that the number of 
requests for experts in nuclear medicine and for related equipment will continue to 
increase. The Agency will continue to grant fellowships and to provide basic training 
courses to scientists of developing countries. In addition, manuals and a film will be 
prepared for use in an advanced training seminar planned for 1965, primarily intended for 
persons actively working in medical isotope laboratories. The Government of Austria is 
considering the possibility of establishing an international medical isotope training and 
research centre [5 ] The Director General is prepared to give any offer of this type 
most careful consideration. 

83. Many newly established reactor centres in developing countries have started to 
produce radiopharmaceuticals. During 1964, the Agency's Laboratory began a quality 
control programme for some isotopes and labelled compounds commonly used for medical 
purposes; preliminary results of this work will be available by 1965 and will be evaluated 
by a panel of experts to determine what guidance could be given by the Agency to centres in 
developing countries that plan to take up or expand their production. 

84. The Agency expects to provide in the near future assistance in the use of isotopes in 
medicine. A panel meeting on the application of radioisotope techniques in endocrinology 
is therefore planned to be held jointly with WHO in 1966. 

85. By mid-1965, the calibration and standardization of thyroid radioiodine uptake 
measurements will be completed. Approximately 200 isotope laboratories will have 
participated in the project. It is planned to initiate a project of a similar type, to be 
concerned with international calibration of equipment to determine the distribution of 
radioisotopes in the human body. 

[ 4 ] INFCIRC/50, paras . 31-45. 

[ 5 ] See GC(VII)/OR. 77, para. 6. 
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(iii) Toxicity of radionuclides in man 

86. The co-ordinated research programme on the metabolism and toxic effects of radium 
and strontium-90 in the human body will be continued and the results consolidated. During 
1965, a panel will review the present status of research on the toxicity of radiothorotrast 
with a view to co-ordinating the dosimetric, clinical and epidemiological research efforts 
of various groups, including the Agency's Laboratory. Another panel will review in 1966 
new data on persons exposed to isotopes and advise on further action. 

(iv) Therapeutic applications 

87. The Agency has an important function in directing adequate attention of the developing 
countries that have radiotherapy facilities to the physical aspects of the use of isotopes and 
radiation sources. In this connection it will be necessary to consider, in 1965, the 
appointment of a second regional adviser on radiotherapy in one of the areas where projects 
of this nature are under way. During 1966, a second advanced international training 
course on the physics of radiotherapy will be organized. The Agency will also continue to 
act as an international clearing house for physical data needed for accurate radiotherapy 
and to provide such data at nominal cost. 

88. In 1965, a panel will be convened to consider the dosimetric problems associated 
with the use of radiation sources for total body irradiation. Another panel on physical 
aspects of interstitial, intracavitary and surface therapy with radioisotopes will review in 
1966 the progress of the Agency's work on this subject. 

89. The small number of physicists in hospitals in developing countries did not warrant 
a panel discussion on the status of hospital physics in 1964. It is expected that in 1966 
there will be enough physicists assigned in such hospitals and a panel would be of value to 
the countries concerned. 

90. The Agency will continue to support the work of ICRU. 

(e) Hydrology 

91. In accordance with the recommendation by ECOSOC [6 ] stressing the application of 
science and technology for the benefit of the developing countries and the priori t ies 
established in the long-term programme for the Agency's activities, the programme for 
1965 and 1966 aims at increased training in the application of isotope techniques to prob­
lems of evaluating and developing water resources. These techniques are of great 
economic significance to developing countries and the Agency's task will be to make such 
knowledge known and to assist in the provision of equipment and training of personnel. 

92. The Agency has already carried out a number of field experiments. Investigation in 
Greece was completed in 1963 and the results are of importance in future development of 
water resources in the region. The field experiment in the Great Lake in Cambodia 
demonstrated that the Stung Sen does not contribute appreciably to the silting up of the 
Great Lake. Other investigations are still in progress in Turkey and Jordan, where the 
Agency acts as a sub-contractor to the Special Fund, and in the region of Trieste in 
Italy and Yugoslavia. The results of the latter investigation are expected to have an 
important bearing on the water requirements for drinking purposes and for the production 
of hydroelectric power. 

93. The Agency's advisory and experimental service for the application of isotope tech­
niques to the development of water resources has, during 1963, reviewed about 25 requests, 
eight of which developed into projects. The present rate of approximately four inquiries 
per month indicates that the increasing need for advice and assistance will necessitate an 
expansion of this activity. By 1965 it is expected that new techniques will be ready for 
wider use. Further practical guides will be prepared on these methods. The expansion 

[6 ] ECOSOC Resolution 980 (XXXVI). 
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must also be considered in relation to the Agency's contribution to the long-term pro­
gramme of research and scientific hydrology sponsored by UNESCO. A preparatory 
meeting on this programme recognized the contribution of the Agency with respect to data 
on the isotopic composition of precipitation and assistance with the application of isotope 
techniques particularly to groundwater problems. 

94. The Laboratory will continue to carry out short-term experiments in Member States 
where local facilities do not exist. The number of such field experiments is at present 
limited by the relatively small number of staff engaged in the hydrology programme. The 
Agency expects to act as a sub-contractor for work in isotopes in new Special Fund projects. 

95. The use of isotope techniques must be coupled with the provision of suitable training. 
The present accommodation in the Agency's Laboratory res t r ic ts the number which can be 
trained. If more staff were available it would be possible to expand the scope of the 
Agency's assistance in the application of isotope techniques to include field experiments. 
Most of the techniques have been developed primarily by isotope specialists. Closer 
collaboration is desirable with hydrologists and hydraulic engineers. To some extent 
the Agency has tried to bridge this gap by meetings and by collaboration with staff of 
Special Fund projects. One meeting on nuclear geophysics is foreseen for 1965. In 
1966 it is proposed to organize a second international symposium on the use of radio­
isotope techniques in hydrology, a symposium on low-level counting techniques to discuss 
various background components for different detectors, methods for their reduction, 
choice of shield materials, counter design and practical experience, and a panel to 
co-ordinate research contracts on isotope applications in hydrology. 

(f) Industry 

96. The literature survey on industrial application of radioisotopes covering the period 
up to 1960 which was published in 1963 was well received by industrial users. It will be 
appropriate to scan continuously and publish periodically the relevant information. In 
order to be able to advise developing Member States on the application of radioisotopes in 
industry the scientific staff of the chemistry section at the Laboratory should be increased. 
In this connection a panel will be convened in 1965 to discuss the applications of radio­
isotopes in industry, and a symposium is scheduled for the same year to discuss radio­
isotope instruments and their applications. 

V. HEALTH, SAFETY AND WASTE MANAGEMENT 

97. The study planned in 1964 on the adequacy and possible improvement of current tech­
niques for the assessment of radioactive aerosols will be postponed to 1965 when a panel 
will be convened to prepare a manual on that subject. 

98. In 1966 a panel will be convened, if possible jointly with ILO, to prepare a manual on 
practical methods of assessment of body burdens for radiation workers, including warning 
and action levels, on the basis of the general studies undertaken by ICRP. 

99. The following manuals will be prepared with the help of consultants: 

(i) In 1965: The safe use of isotopes in hydrological field research; 

(ii) In 1965-66: (a) Radiation shielding in typical operations such as storage of 
radiation sources in laboratories, field irradiation facilities as 
a complement to the general compendium on radiation shielding 
prepared in 1963; 

(b) A revision, in collaboration with ILO and WHO, of the Medical 
Addendum to the Manual of the Safe Handling of Radioisotopes 
and the development of the part thereof relating to the organiza­
tion of first aid facilities; and 

- 14 -



(iii) In 1966: (a) The safe use of i so topes in a g r i c u l t u r a l field r e s e a r c h ; 

(b) The decontaminat ion of p r e m i s e s and equipment; 

(c) The use and efficiency of pe r sonne l p ro tec t ive equipment in 
no rma l and accident conditions; and 

(d) P e r s o n n e l dos ime t ry by o the r dev ices than film badges o r 
ionization c h a m b e r s (e . g. t he rmo luminescence , photo-
luminescence semi -conduc to r , chemica l d o s i m e t e r s ) . 

100. R e s e a r c h con t rac t s will continue to be awarded for work of immed ia t e concern to the 
Agency ' s ac t iv i t ies in radia t ion pro tec t ion . 

101. The need for the provis ion , on reques t , of t echnica l advice to M e m b e r Sta tes by staff 
m e m b e r s o r outs ide exper t s on ad hoc p rob l ems of radia t ion pro tec t ion is expected to 
i n c r e a s e . It i s a lso intended to convene a panel of exper t s in 1965 to dea l with s o m e of the 
legal a spec t s of the t r a n s p o r t r egu la t ions . 

102. Regional study groups composed of health phys ics exper t s and r e p r e s e n t a t i v e s of 
developing count r ies will be convened to review radia t ion pro tec t ion p r o b l e m s in those 
coun t r i e s , the poss ibi l i ty of developing cer ta in s e r v i c e s in common, e .g . film badge 
s e r v i c e s , and the use and adequacy of Agency safety manua l s . One meet ing i s planned for 
1965 in South Eas t Asia and another one for 1966 in Lat in A m e r i c a o r the Middle Eas t . 

103. Where app ropr i a t e , the Agency will continue to apply i t s Health and Safety 
M e a s u r e s [ 7 ] to p ro jec t s with which it may be a s soc ia t ed . As in p rev ious y e a r s , some 
heal th and safety inspect ions will be undertaken. The Agency will a lso provide adv i sory 
safety a s s e s s m e n t s of p a r t i c u l a r ins ta l la t ions and ope ra t ions , upon reques t from the 
au thor i t i e s in charge thereof. 

104. With the help of consul tants , manua l s will be p r epa red in 1965-66 on h a z a r d s ana lys i s 
for hot l abo ra to r i e s and, if n e c e s s a r y , to complement the code of p r a c t i c e of the Agency 's 
Safety Standards [ 8 ] for r e s e a r c h r e a c t o r s . The p repa ra t i on of a manual on safety evalu­
ation of ha rbour and na r row wate r s for nuc lear ships will be init iated in 1966. 

105. The collection and d is t r ibu t ion of data concerning the a s s i s t a n c e avai lable from 
Member Sta tes in ca se of a nuc lea r accident will be continued. F u r t h e r developments of 
the Agency ' s mutual emergency a s s i s t a n c e plan will be considered on the bas i s of a study 
under taken in 1964, e. g. the organizat ion of d r i l l s , the p r e p a r a t i o n of a manual on e m e r ­
gency planning jointly with WHO and FAO. The a s s i s t a n c e of outs ide cos t - f r ee expe r t s as 
well a s of consul tants may be r equ i r ed . 

106. Study of the t echnica l re la t ionship of exposure to damage under the p rov i s ions of the 
Convention on Minimum Internat ional Standards r ega rd ing Civil Liabil i ty for Nuclear 
Damage , or ig inal ly planned for 1964, will be postponed to 1966. 

107. The Scientific Advisory Commit tee h a s recommended that the Agency should ini t ia te 
co-ordinat ion of national waste management r e s e a r c h p ro jec t s of broad in t e re s t to Member 
S ta tes , conducted by advanced count r ies at no cost to the Agency. In 1964 a panel of cos t -
free exper t s from those count r ies d i scussed topics amenable to co-ord ina t ion . In 1965 and 
1966 some exper t s from these count r ies may be called upon to d i s c u s s ce r t a in a spec t s of 
waste management at panel mee t ings . T r a v e l and living cos t s of pa r t i c ipan t s would be 
borne by the r e spec t ive Gove rnmen t s . Information on the co-ord ina ted r e s e a r c h p ro jec t s 
and the r e s u l t s obtained will be published for the benefit of Member S ta tes . Efforts will be 
made to extend th is type of co-ordinated scientific r e s e a r c h to o ther subjec ts . 

[ 7 ] INFCIRC/18. 

[ 8 ] See p a r a . 117 below. 
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108. In 1965 a second meeting of the panel on waste management economics will be con­
vened in order to publish in 1966 a report on methods for economic analysis of waste 
management operations. 

109. A ser ies of technical reports on specific processes in waste treatment amenable to 
small-scale waste management operations will be issued. In 1965 a technical report on 
incinerators will be prepared with the help of consultants, and in 1966 a panel will prepare 
a report on the application of co-precipitation and flocculation-scavenger processes . 

110. It would be desirable to conduct in 1966 a symposium on the disposal and storage of 
radioactive waste materials in the lithosphere and useful reactions with mineral materials . 

111. A review will be made in 1965 of the Agency's efforts in the promotion of co-operative 
waste management operations such as international burial grounds between two or more 
Member States, in order to provide a basis for evaluating the desirability of a continuing 
programme and determining appropriate action. 

112. The Agency's research contract programme will continue to support in 1965-66 
studies of the fundamental processess of dispersal and release of radioactive materials into 
various environments such as atmosphere, marine, fresh water, lithosphere, and studies 
leading towards economically sound treatment and fixation processes particularly adaptable 
to small-scale applications. 

113. The provision to developing countries upon request of ad hoc technical advice on 
practical problems in waste management will continue in 1965-66. 

114. Further developments may require the help of consultants for another revision of the 
Agency's Basic Safety Standards. In particular factors for the relative biological effective­
ness of high-energy particles will be examined in collaboration with ICRP; the Agency 
may continue, in collaboration with WHO and ICRP, the study undertaken during previous 
years of standards for permissible emergency doses to the public. 

115. In continuation of the work on standards for luminous watches undertaken in 1964 in 
collaboration with ENEA, a review of hazardous radioactive consumer goods would be 
carried out with the help of a consultant, in collaboration with ENEA, WHO and ILO. Panels 
may be convened jointly with those organizations in 1965 and 1966 to establish safety 
standards in this regard. 

116. The assistance of consultants will be required in 1965 to establish in collaboration 
with ILO standards for permissible radioactive surface contamination in working a reas . 
These standards will be based on various national practices. 

117. A panel will be convened in 1965 to establish a code of practice on radiation safety 
requirements in uranium and thorium mines, to become part of the Agency's Safety 
Standards. The panel will, if possible, be organized jointly with ILO. 

118. In 1965, a panel will assis t the Division of Reactors to review the Agency's manual on 
the safe operation of critical assemblies and research reactors and to prepare another 
manual on that subject, in order to establish a code of practice to form part of the Agency's 
Safety Standards. 

119. The development of further data on criticality control in the transport of fissile 
materials and on the testing and design of transport packaging for radioactive materials , in 
collaboration with ISO, for incorporation in the annexes to the transport regulations, will be 
continued. It is proposed to develop methods of reviewing detailed packaging designs sub­
mitted by Member States, with a view to approving them as in conformity with the Agency's 
Regulations for the Safe Transport of Radioactive Materials. Several meetings of consult­
ants will be required. If necessary, a general revision of the Agency's transport regula­
tions will be undertaken in 1966. A panel will be convened for that purpose. 

- 16 -



VI. RESEARCH AND SERVICES IN PHYSICAL SCIENCES 

(a) Chemistry 

120. During 1965, IUPAC will co-sponsor a symposium on thermodynamics of nuclear 
materials to disseminate thermodynamic data; a panel meeting to assess thermodynamics 
and related properties, and the publication of monographs covering thermodynamic and 
other physicochemical properties are also planned. In order to assess some of the data 
released at the symposium another symposium and a panel will be organized for 1966. 

121. The collection and assessment of thermodynamic and other physicochemical proper­
ties will be continued, and two or three monographs on different nuclear materials will be 
published during the period 1965-66. In performing this work the Agency will continue to 
require the collaboration of outside specialists. 

122. The Agency will continue to provide advisory service to centres in developing 
countries on the preparation and assaying of isotopes of practical importance and in the de­
sign of hot laboratories. An effort will be made to disseminate and evaluate information 
dealing with production processes , and to prepare further issues of the experimental manual 
on isotope production as the need ar i ses . 

123. An effort willbe made to promote efficient utilization of research reactors in chemistry, in 
relation to research reactor programmes. In many cases a simple device on commonly 
available reactors could greatly enhance their usefulness. A survey and evaluation of such 
devices will be initiated by a panel to discuss special auxiliary facilities and loops in 1965 
or 1966. 

124. The establishment of appropriate pile dosimetry techniques is one of the fundamental 
requirements in performing research with reactors . A panel to review the current status 
and to define the problems of pile dosimetry was held in 1964. As a result of the recom­
mendations it is expected to make, it is foreseen that work will be started in 1965 to ex­
plore certain pile dosimetry techniques. 

125. In relation to chemistry programmes suitable for developing countries the following 
topics should be primarily considered: nuclear chemistry, hot-atom chemistry and radia­
tion chemistry. The exploration of any of these is of academic interest as well as practical 
significance, and at the same time gives good training on various aspects of chemistry. 
The Agency will stimulate co-ordinated research in these topics in different parts of the 
world, through the Norway-Poland-Yugoslavia type arrangement or through research 
contracts. 

126. Although in many developing countries nuclear energy programmes are concentrated 
mainly around reactors , it is essential to point out to them that for the preparation of a well-
balanced programme there are important other irradiation tools such as neutron generators, 
accelerators and gamma sources. In this connection a panel to discuss the relative and in­
tr insic meri ts of reactors and accelerators in radiochemistry and in radiation chemistry is 
planned for 1965 or 1966. Four missions in 1965 and 1966 will be sent to developing 
countries to discuss reactor utilization in chemistry. 

(b) Physics 

127. Pulsed neutron research and reactor noise analysis as well as work in nuclear data 
have been introduced into the programme of the physics sections of the Agency. 

128. Over the past several years there has been growing interest in studying transient, as 
opposed to static, techniques of reactor physics. The most notable example is the pulsed 
neutron source technique, which has been successfully used to study a wide range of neutron 
physics problems, including the determination of neutron diffusion and thermalization para­
meters , reactivity indices, and neutron energy spectra in reactors . In addition to its r e ­
search applications, the pulsed neutron source provides an excellent training tool at very 
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low cost. These considerations commend the pulsed neutron technique to developing 
countries which are planning to initiate or expand their training and research facilities at 
minimum cost. Accordingly, a symposium on pulsed neutron research will be held in 1965 
which will encompass theoretical and experimental research involving the use of neutrons 
pulsed-in-time as a means of studying the energy, space and time behaviour of neutrons in 
bulk media. 

129. Reactor noise analysis is a relatively new technique for investigating the dynamic 
behaviour of chain-reacting systems of all kinds. It also provides an experimental method 
of investigating many reactor physics parameters with minimum perturbation of the 
quantities being measured. In its simplest form the method does not involve expensive in­
strumentation and can be easily adapted to any critical assembly or reactor, especially to 
systems operating at low power. The Agency is accordingly organizing a panel on noise 
analysis in nuclear systems which will be convened in 1966. 

130. A symposium on inelastic scattering of neutrons in solids and liquids has been 
scheduled for 1965. 

131. One important use of the neutrons produced in research reactors is in probing the 
structure of the solid and liquid states of matter. Such investigations need not involve ex­
pensive instrumentation, and the flux available from a low power research reactor is ade­
quate for much useful work. Neutrons appear to hold considerable promise as a solid 
state physics research tool for use with low power research reactors in developing 
countries; consequently it is proposed to promote the development of this technique by r e ­
search contracts. 

132. Much has been learned in recent years about the characteristics of the fission process. 
This knowledge is fundamental to a thorough understanding of all fission chain reactors , and 
in particular to the more sophisticated power-breeder systems presently underdevelopment. 
In 1965 a symposium on the physics and chemistry of fission will be held. The exchange of 
ideas and data between physicists and chemists is expected to provide an up-to-date 
authoritative review of fundamental fission data for use by nuclear theorists and reactor 
designers. 

133. Further work is required in neutron capture gamma radiation in fissionable materials 
It may be possible to study the neutron capture gammas from fissionable nuclei by using 
anti-coincidence between detected gammas and fission events (to exclude prompt gammas 
from fission). Spectra thus obtained could be compared with measured delayed gamma 
spectra from the major fissionable materials. A symposium in this field is scheduled for 
1966, 

134. The International Centre for Theoretical Physics will assis t in planning a symposium 
on plasma physics and controlled nuclear fusion research which will be held in 1965 to 
consider developments since the conference held in 1961 in Salzburg on the same subject. 

135. The International Nuclear Data Scientific Working Group has recently recommended 
activities which will eventually require a steady-state level of six to eight specialists on the 
staff. The operations of the nuclear data unit of the Agency and the compilation of data in 
the slow neutron and resonance regions began in 1964. Work on fast neutron data which 
requires access to high-speed digital computers is planned for 1965. Co-operation with 
other compiling groups is expected and independent critical reviews and analyses will be 
undertaken. Two panel meetings are being planned for each of the years 1965 and 1966. 

136. A panel on neutron spectrometry will be convened in 1965 or 1966 to compare results 
and review progress in measuring distributed neutron spectra, particularly the problem of 
measuring spatial-dependent spectra in multiplying media. 
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137. One method of measu r ing neut ron energy s p e c t r a i s by using act ivat ion d e t e c t o r s , 
wherein the r e s p o n s e of a s e r i e s of d e t e c t o r s with different neut ron act ivat ion c r o s s -
sec t ions i s de te rmined in the spec t rum under study. An impor tan t advantage of th i s 
method i s that it effectively does not p e r t u r b the spec t rum being m e a s u r e d . However , i t s 
full appl icat ion in r e a c t o r neutron s p e c t r o m e t r y mus t await m o r e p r e c i s e m e a s u r e m e n t s of 
the neut ron act ivat ion c r o s s - s e c t i o n s involved. The Agency expects to encourage such 
work through the r e s e a r c h cont rac t p r o g r a m m e . 

138. The Agency may in future be called upon to par t i c ipa te in u p p e r - a t m o s p h e r e phys ics 
and space r e s e a r c h . In th i s connection the Agency would confine i t s ac t iv i t ies to p e r f o r m 
s tandard iza t ion and regu la to ry functions which r equ i r e world-wide co -opera t ion and co­
ordinat ion . These functions can be expected to gain impor t ance in r e spec t of nuc lea r p r o ­
pulsion in space . The Agency has a l r eady par t ic ipa ted in work re la t ing to heal th and safety 
in space through co - sponsor sh ip of the symposium "Man in Space" in P a r i s in November 
1962. This l imited par t ic ipa t ion will be extended through Agency sponsorsh ip of an i n t e r ­
nat ional conference in 1966 on those aspec t s of space r e s e a r c h which pe r t a in d i r ec t ly to the 
Agency ' s es tabl ished i n t e r e s t s in a tomic energy. 

139. More accu ra t e and complete delayed neutron spec t rum m e a s u r e m e n t s , including in­
dividual de lay-group s p e c t r a , a r e requi red for neutron effect iveness and kinet ics ca lcula­
t ions . The identification of the ma jo r delayed neutron p r e c u r s o r s i s a lso of p r a c t i c a l i m ­
por t ance to the design of h i g h - t e m p e r a t u r e and c i rcu la t ing fuel r e a c t o r s . Accordingly the 
Agency will p romo te such ac t iv i t ies through the r e s e a r c h cont rac t p r o g r a m m e . 

140. A method of p r e c i s e quanti tat ive ana lys i s for u ran ium-235 and o ther individual 
f iss ionable i sotopes has r ecen t ly been developed. The method i s non-des t ruc t ive and i s 
independent of the chemica l o r physical form of the sample under study. It cons i s t s s imply 
of counting the delayed neut rons emit ted after sui table neut ron i r r ad i a t i on , e. g. at a low 
power r e s e a r c h r e a c t o r . The Agency p lans to inves t iga te th i s method in o r d e r to provide 
developing count r ies engaged in uranium and thor ium prospec t ing , mining and refining with 
the information. 

(c) The Labora to ry 

(i) P h y s i c s 

141. The table below shows the Agency ' s p r o g r a m m e of d i s t r ibu t ion of ca l ibra ted s t anda rds 
ove r a per iod of two y e a r s . 

1962 1963 

Number of nucl ides involved 12 17 
Number of s t andards d is t r ibuted 700 1136 
Dist r ibut ion to ins t i tu tes 70 112 
Member Sta tes 31 42 

This s e r v i c e will be continued and expanded in 1965 and 1966 to include a l so soft beta 
e m i t t e r s (C , S ) , nucl ides which decay by e lec t ron cap ture and alpha e m i t t e r s . In 
addition to shor t - l ived nucl ides , s e t s of cal ibrated gamma s o u r c e s for the energy range 
between 50 and 2500 keV will be ca l ibra ted for dis t r ibut ion. Cal ibra t ion of s amp le s sent 
in by l abo ra to r i e s of Member Sta tes will a lso be ca r r i ed out and specia l s o u r c e s will be 
p r epa red upon reques t . 

142. A study will be made to de t e rmine the most favourable chemica l composi t ion and 
phys icochemica l stabil i ty of s tandard solutions of different rad ionucl ides , and the r ad io ­
chemica l pur i ty of some commerc i a l l y avai lable rad ioac t ive p r e p a r a t i o n s will be checked. 
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Nuclear data, relevant to the practical use of radioactive standards, such as half-lives, 
average beta energy, branching ratios in decay schemes, etc., will be checked or r e ­
determined by microcalorimetric and/or counting methods. 

143. The Laboratory will continue to participate in the international intercomparison pro­
gramme of IBWM. In addition, and whenever a discrepancy between the calibrations per­
formed in different laboratories (e .g. suppliers of radionuclides) becomes obvious, inter-
laboratory comparisons will be arranged. 

144. The calorimeters developed in the Laboratory have proved their suitability as primary 
standards for absorbed dose measurements, by experiments carried out in 1964 outside the 
Agency. Secondary standards, such as ionization chambers, chemical and solid state dosi­
meters for use in the field, especially in radiobiological research and for therapeutic 
purposes, will be calibrated,, and will, upon request, be placed at the disposal of interested 
laboratories in Member States. Comparison measurements with primary standards will 
be performed in laboratories of Member States on request. 

145. The measurement of some basic data, such as absorbed dose and determination of 
stopping power, will become possible in 1965-66 and will be undertaken using the 12 000 
curie cobalt facility. 

146. Depending on the availability of staff and equipment in 1966, measurements of slow 
and fast neutron fluxes in reactors will be carried out. Intercomparisons will be organized 
between interested reactor centres. 

147. In support of its work in respect of health and safety the Agency is planning a service 
for the calibration of radiation monitors and dosimeters used in health protection deter­
mination. The programme would entail the preparation or purchase of sources of long-
lived gamma emitters . The sources would be calibrated, then sent, on request, to 
Member States, with detailed instructions for use. Where appropriate this programme 
would be carried out in collaboration with the IBWM in Par i s . However, lack of space will 
probably delay this work until 1966. 

(ii) Chemistry 

148. International intercomparisons of analytical techniques in nuclear materials will 
continue in 1965-66 along the lines suggested in 1961 by a panel of analytical experts. The 
programme will include not only uranium samples but also other materials of nuclear 
interest. At the same time it will be necessary to give more detailed attention to certain 
analytical methods for the determination of some of the more difficult t race elements in 
uranium. 

149. Work on activation analysis applied to problems in chemistry has been proceeding at 
the Laboratory since 1963. In that year 506 samples were analysed. This will be con­
tinued and extended in 1965-66. 

150. Laboratories in many countries require several types of analysed samples for radio-
activation analysis. In order to meet the demand for these samples, the Agency will con­
tinue i ts efforts in this respect and will in addition promote collaboration among various 
laboratories. 

151. Appropriate analytical services will continue to be offered to Member States and 
support will be given to such work as radioactivation analysis of the t race element concen­
tration in the blood of individuals suffering from malnutrition; radioactivation analysis for 
studying solutions of normal and submerged soils; labelling of sand and mud for bedload 
transport; determination of trace element concentration in natural waters, etc. Work on 
the direct determination of t race elements in nuclear materials by mass spectrometry, 
coupled with isotope dilution analysis will continue. In support of the oceanographic 
studies carried out in the Monaco Laboratory, determination of t race elements in the 
marine environment will be made. 

- 20 -



152. The investigation of the purity of commercial radioactive preparations, particularly 
those used for medical purposes, the devising of suitable analytical methods and the deter­
mination of certain specifications acceptable to the users will continue into 1965-66. 

153. The chromatographic separation of tritium from hydrogen in small samples was 
successfully demonstrated. Investigations will be undertaken to increase the size of the 
samples and actual tes ts will be carried out. 

154. The programme for the preparation of analysed samples of low-grade uranium ores 
and their distribution will be completed in 1965; the task of the Laboratory will be mainly 
to co-ordinate the work carried out by collaborating laboratories in Poland, Spain, the 
United Kingdom of Great Britain and Northern Ireland and the United States of America. 

155. Work started in 1964 on analytical methods for the determination of uranium in fuel 
rod samples was also used to investigate the possibility of the establishment of a secondary 
chemical standard for uranium. This work will continue in 1965-66 on more advanced 
types of fuels as these become of interest. 

(iii) Low-level radioactivity 

156. The analysis and measurement of bio-as say samples will continue. The range of 
nuclides for which analysis is made will be expanded during 1965 to include soft beta 
emit ters (H**, C , S . ) which will be determined by liquid scintillation counting. An alpha 
spectrometer will be used for the simultaneous determination of alpha emit ters . 

157. The preparation and distribution of standard samples for the intercomparison of low-
level radioactivity measurements and for the calibration of the equipment will be continued 
taking into account the recommendations of the panel held last October in Vienna. Standard­
ized solutions of various radionuclides will be prepared in specific activities ranging from 
1 pc per ml to 0. 1 nc/ml. In addition, the following samples of environmental material 
will be prepared: milk (powder and evaporated), flour (rice), bone (ash), meat, vegetation, 
soil and water. These materials will be standardized with respect to Sr^ . , Cs , I 1 3 1 , 
R S 2 2 6 j n S p e c i f i c activities ranging from 1 to 10 000 pc/kg or l i t re . The X-ray fluore­
scence equipment will be used in the analysis of minute amounts of certain stable elements 
in intercomparison samples. 

158. Analytical and advisory services will continue to be provided to Member States and 
international organizations, for instance, air filters will be analysed for WMO air monitor­
ing programmes, various bio-assay samples (e.g. urine, faeces, etc.) from Member 
States will be accepted for analysis. 

159. Radionuclide determinations will be carried out in support of the rice and maize 
projects and chemical procedures will be performed as required in the preparation of cali­
brated radionuclide samples. 

(iv) Agriculture 

160. The field studies of the co-ordinated rice research contract programme in which 
investigators in eleven countries are participating, will continue to determine the best 
methods of fertilizing r ice . Studies on the uptake of nitrogen and phosphorus, using N ^ -
and P3 2- label led material are needed. The Laboratory will be required to perform many 
of the radiochemical and N analyses in order to assure uniform resul ts . 

161. The use of ferti l izers in maize growing areas in Asia, Latin America and Africa is 
rapidly expanding. The co-ordinated maize research contract programme in which so far 
four countries are taking part is designed to assist countries in these regions in determining 
the best methods of fertilizer use, particularly of nitrogen. Such investigations are of 
immediate practical importance and are best done by means of N ^-labelled material and 
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mass spectrometric analysis. The Laboratory will have to carry out most of the N 
analyses for the contractors and will also be involved in working out isotopic techniques 
useful in the evaluation of soil fertility with particular reference to tropical and sub­
tropical soils. 

162. The co-ordinated research contract programme on plant nutrient supply and move­
ment in soil systems provides workers with knowledge on the diffusion phenomena from 
soil particles into solutions and from solutions to plant roots. The best method for the 
analysis of minute amounts of elements in soil solutions is by radioactivation. The 
Laboratory will assist most of the contractors in these analyses as well. 

163. The Agency is developing a co-ordinated research contract programme dealing with 
the problem of elimination of Salmonella from foodstuff. This programme should be per­
formed as part of the research and training activities in the Laboratory. It is specifically 
directed to investigate the radiomicrobiological aspects related to conditions in tropical 
and subtropical a reas . 

164. Applications of ionizing radiations for the preservation of food have already been 
approved by some Governments and rapid development of research in food irradiation and 
related areas can be expected. A number of problems, primari ly of a microbiological 
nature, must still be solved. Lack of space and staff have limited the Agency's activities 
in food irradiation, but attention has been given to the study of methods of sensitizing 
microorganisms to radiation. The programme of the Laboratory could, if expanded, in­
clude the assistance to developing countries in using atomic energy to solve the problem of 
preserving food. The Laboratory will continue to collaborate in the fruit juice programme 
undertaken by the Government of Austria, ENEA and the Agency and to expand its in-service 
training programme. 

165. The Agency will continue, through the co-ordinated research contract programme to 
assist countries in the applications of isotopes and radiation in entomology. The object is 
to utilize neutron activation analysis and t racer techniques to adapt the sterile male 
technique for the control of some of the most dangerous insect pests . 

(v) Water resources development 

166. Existing facilities provide for the electrolytic enrichment and for the measurement of 
tritium in natural waters. Approximately 150 analyses were carried out in 1963. By 1964 
the capacity had increased to about 600 samples. At the request of Member States, the 
Agency is carrying out analyses of samples from Agency/WMO precipitation surveys and 
for sub-contractual work for the United Nations Special Fund groundwater projects. In 
order to meet the needs of interested part ies , it is expected that an expansion will be 
necessary in 1966. In addition, if the present research sponsored under the research 
contract programme on the use of C for dating of groundwater proves feasible a pro­
vision for this service must be made. The expansion must also be considered in the light 
of the Agency's collaboration in the long-term programme of research in hydrology 
sponsored by UNESCO. 

167. Some short- term field experiments which will continue to be carried out in Member 
States will take the form of joint co-operative projects between one or more Member States 
and the Agency. The type of service which can be provided will include the tracing of sub­
surface water, gauging s t reams, the measurement of velocity and direction of groundwater 
flow and the use of radioisotopes for siltation studies. In addition analytical facilities 
available will be used for the analysis and interpretation of the isotopic composition of 
natural waters. 

(vi) Medical physics 

168. Work with the whole-body counter will be continued and will also be used for the 
study of clinical problems, especially in support of research contracts. The external 
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counting studies on the living Vienna thorotrast cases will be completed and their results 
analysed. The Agency will continue to give assistance to several institutions engaged 
under Agency research contracts in follow-up studies of humans carrying radium and 
strontium-90 burdens. 

169. Other in vivo assay techniques will be developed and applied especially in the localiza­
tion of isotopes in the body, using a scintillation camera o r scanners with moving de­
tectors . The Agency plans to develop the application of neutron activation analysis for 
medical problems. 

170. A therapeutic radiation dose measurement service will be established, taking advan­
tage of newly developed LiF thermoluminescent detectors. These will be exposed in radio­
therapy centres in developing countries, sent to Vienna and measured in an instrument to be 
set up at nominal cost. 

(vii) Training 

171. „In 1963, a total number of 101 man-months'training was given to nationals of 17 
different countries. The Laboratory is planning to accept in 1965-66 a number of fellows 
from Member States, for in-service training by international staff and using a variety of 
equipment that is or will be available for that purpose. 

172. The number of openings in 1965-66 is shown in the table below. 

Section 
Number of 

openings 
at a time 

Average 
duration 

in months 
Subject 

Physics 

Chemistry 

Low-level 
radioactivity 

Agriculture 

Medical physics 

Water resources 
development 

Electronics 

6-8 Methods of calibration of radionuclides and 
of radiation dose measurement. Deter­
mination of nuclear constants 

8-10 Chemical and physicochemical analysis 
techniques for nuclear mater ials . Applica­
tion of activation and mass spectrometry to 
chemistry and medicine. Use of ionizing 
radiation for food sterilization; gas 
chromatography; radioisotope applications 
in industry and other fields 

6 Methods of analysis and measurement of 
radioactive contamination of bio-as say 
samples; X-ray fluorescence analysis of 
t race elements 

8-10 Chemistry of soils, plant physiology r e ­
search; radioactivation and mass spectro-
metric analysis applied to agricultural 
problems; use of labelling techniques 

6 Whole-body counting techniques 

3-4 Tritium enrichment and counting methods. 
C*^ dating of groundwater. Isotope appli­
cations to hydrological problems 

8-10 Maintenance and repair of nuclear electro­
nic equipment 
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(viii) Equipment 

173. With the X-ray equipment donated to the Laboratory by a Member State, the following 
types of investigations will be further developed in 1965-66: 

(a) X-ray fluorescence analysis of t race elements in: 

(i) Biological materials; 

(ii) Inter comparison samples; and 

(iii) Isotope preparations; 

(b) Investigations of grain-size and structure of metallic phases; and 

(c) Investigations of the structure of certain colloidal systems related to soil sciences. 

174. In connection with the projects described in paragraphs 141 and 142 above, devices 
such as a semi-conductor assembly for beta spectrometry, a counting system for the 
measurement of C and S in the gaseous phase and of nuclides decaying by electron 
capture and by alpha-emission, a radiation balance for the calorimetric measurement of 
high activities, etc. will be developed and put into operation. 

175. In connection with the projects mentioned in paragraphs 149 to 151, 162, 165 and 171 
the existing equipment used in activation analysis shall be renewed and improved, new de­
tector systems should be acquired and put into operation by 1965. On the other hand, to 
make the activation analysis equipment more complete and versatile to enable training of 
fellows from developing countries which do not yet have nuclear reactors , a small neutron 
generator should be obtained and housed. 

176. To meet the increased demand for analytical services from Member States in the 
applications of radioisotopes in hydrology, an expansion of the existing facilities in the 
water resources development section will be necessary by 1965 [ 9 ] . 

177. A mass spectrometer for N . analyses and phytotron will be necessary by 1965 for 
the agriculture section. New apparatus in the medical physics section for therapeutic 
radiation dose measurement equipment for localization and scanning will also be required. 

(ix) Space 

178. All the working area in the laboratory building at Seibersdorf is already in use. The 
increased activities foreseen in the foregoing programme for the future may make it 
necessary to provide extra space, particularly for the agriculture section, in 1966. 

VII. SAFEGUARDS 

179. The Agency will continue in 1965-66 to apply safeguards to appropriate Agency pro­
jects and, at the request of the Governments concerned, to bilateral and multilateral 
arrangements. The Department of Safeguards and Inspection has acquired additional r e ­
sponsibilities as a result of the United States-Japanese bilateral agreement. Other bi­
lateral agreements are also envisaged and additional staff would be required in order to cope 
with the work. 

[ 9 ] See para. 166 above. 
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Safeguards inspections of reactor facilities 

Year 

Number of inspections 

1961 

Nil 

1962 

8 

1963 

6 

1964-/ 

14 

1965^ 

18 

&/ Estimated number of inspections. 

In addition, the anticipated transfer to the Agency of responsibilities under the United 
Kingdom-Japanese bilateral agreement may from 1965 onwards call for safeguards on the 
Tokai-Mura power reactor. 

180. The review of the safeguards system for nuclear materials , nuclear reactors and 
small research and development facilities will take place in 1964. Later it is possible 
that the system will be extended to include facilities for fabrication of nuclear fuel and 
recovery of scrap, for reprocessing irradiated fuel and for the transport and storage of 
nuclear materials . It will be necessary in 1965 and 1966 to formulate detailed procedures 
for these facilities. The Agency expects to make arrangements with Governments for co­
operation in the testing of these procedures on reactors and on nuclear materials process­
ing plants. 

181. Efforts to improve methods for nuclear materials accounting will have to be increased 
because of the extension of Agency safeguards to high-power reactors and nuclear materials 
chemical plants. These methods will include sampling and analysis of nuclear mater ials , 
such as unirradiated and irradiated fuel, reprocessing plant solutions and products from 
reprocessing plants. The Laboratory will assist in studies in methods of sampling and 
analysis of nuclear materials . A contract will be placed for the development of practical 
equipment for non-destructive analysis by gamma spectrometry following the establishment 
in 1964 of a feasible technical approach to the problem. Methods for non-destructive 
analysis of irradiated fuel elements, as well as other techniques related to the accounting 
of reactor fuel elements, will be further investigated. Contracts will be placed also for 
the development of practical equipment based on the most promising techniques. 

182. A symposium on nuclear materials management and a panel on safeguards methods 
will be held in 1965. One symposium and two panels on safeguards matters are envisaged 
for 1966. 

183. On the basis of preliminary investigations in 1964, contracts will be placed to develop 
methods for confirming the integrated reactor power by means of tamper-proof check in­
struments and for sealing reactors and nuclear materials stores. 

184. The procedure for the approval of design, auditing of records and for making reports 
will be reviewed so as to ensure the optimum combination of effectiveness of Agency safe­
guards and minimum interference with the facility concerned. The possibility of using a 
computer for keeping records will be considered. 

VIII. INFORMATION AND TECHNICAL SERVICES 

(a) General 

185. The Agency will continue, in 1965 and 1966, to carry out its statutory function of the 
exchange and distribution of information on the peaceful uses of nuclear energy through 
scientific meetings, scientific and technical publications, library and documentation 
services, and visual media. 

- 25 -



(b) Scientific meetings 

186. As recommended by the Scientific Advisory Committee, 12 scientific meetings are 
contemplated for 1965. These are: 

(i) Symposium on the use of isotopes and radiation in soil-plant nutrition studies, 
plant pathology and weed control; 

Symposium on radioisotopes in tropical medicine; 

Symposium on radioisotope measurement techniques in medicine and biology; 

Symposium on the physics and chemistry of fission; 

Symposium on pulsed neutron research; 

Symposium on neutron inelastic scattering; 

Conference or symposium on plasma physics and controlled nuclear fusion; 

(ill 

(iii 

(ivi 

(vi 

(vii! 

(viil 

(ix; 

(x: 

(xi 

(xil 

Symposium on thermodynamics of nuclear materials and atomic migration in 
solids in high-temperature reactors; 

Symposium on exchange reactions; 

Symposium on physical, radiochemical and metallurgical research using small 
quantities of fissile materials; 

Symposium on criticality control of fissile materials; and 

Symposium on radioisotope devices in industrial and geophysical applications. 

187. The list of subjects of the scientific meetings in 1965 will be adjusted, if necessary, 
to take account of the discussions at the Third Geneva Conference. 

188. Other international organizations will, as appropriate, be invited to participate in or 
co-sponsor Agency meetings; the Agency for its part will continue to co-sponsor scientific 
meetings of other organizations on subjects which fall within its field of interest. Meetings 
will, as appropriate, be held in different countries. 

189. For 1966 also, 12 scientific meetings are planned. The Scientific Advisory 
Committee has already recommended holding a symposium on effects of radioactivity in the 
marine environment, and a seminar on the monitoring of high-energy particles and inter­
pretation of resul ts . The Scientific Advisory Committee will be further consulted on the 
remainder of the conference programme for 1966. 

(c) Publications 

190. The Agency's publications programme for 1965 and 1966 will bd developed along the 
same lines as hitherto. Rapid publication and inexpensive reproduction methods will r e ­
main the major objectives. Emphasis will be put on a more severe selection of papers 
accepted for publication and their concise presentation. An attempt will be made to replace, 
in some cases, the composition of the papers in the Agency by photographic reproduction 
from the originals. 

191. The publication of the established ser ies , including Proceeedings Series, Safety 
Series, Technical Reports Series, technical directories, and of reviews and documentary 
material itemized subsequently, will be continued. A small number of monographs will be 
added. It is estimated that the number of pages published will increase by ten per cent in 
1965 and by another five per cent in 1966. All Agency publications except the Nuclear 
Fusion Journal will be printed and bound internally. 

192. Due to the reduction of the Agency's conference programme in 1964, the number of 
conference proceedings to be published during the period 1964-65 will be reduced. This 
may result in some decrease in revenues from the Publications Revolving Fund. 
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(d) Documentat ion 

193. The Agency will continue to provide on reques t , and where app rop r i a t e in co l l abora ­
t ion with o the r o rgan iza t ions , a s s i s t a n c e to developing count r ies for es tabl i sh ing o r i m ­
proving national and reg iona l documentat ion c e n t r e s , and for t r a in ing of l i b r a r i a n s and 
documenta l i s t s . 

194. P r e p a r a t i o n of the following publ icat ions will be continued: 

(i) Atomic energy review; 

(ii) Nuclear fusion; 

(iii) Bibl iographica l s e r i e s ; 

(iv) Lis t of r e f e r e n c e s on nuc lear energy; 

(v) Lis t of b ib l iographies on nuc lea r energy; and 

(vi) Supplements to l is t of pe r iod ica l s in the field of nuc lea r energy . 

Sc ien t i s t s will be invited to contr ibute p a p e r s for publication in the Agency ' s scient if ic and 
t echn ica l pe r iod i ca l s , and b ib l iographies will be p r e p a r e d under con t rac t by sc i en t i s t s out­
side the Agency. 

195. It i s planned to ren t an e lec t ronic d a t a - p r o c e s s i n g machine and aux i l i a ry faci l i t ies 
for indexing and subsequent r e t r i e v a l of scientif ic informat ion . In p a r t i c u l a r , b ib l io­
g r a p h i e s , l i s t s of r e f e r e n c e s , l i s t s of b ib l iographies and different indexes will be p r e p a r e d 
au tomat ica l ly . Thus the Agency will be able to d i s s e m i n a t e informat ion in fundamental and 
applied nuc lea r sc i ences on the fullest poss ib le s ca l e . Key-words from a b s t r a c t s to be 
s to red in the computer will be p r e p a r e d under con t rac t s outs ide the Agency. 

196. The exchange of a b s t r a c t s in nuc lear sc iences in co -ope ra t ion with in te rna t iona l 
o rgan iza t ions , [ 1 0 ] will be continued. The act ive co-opera t ion of the ICSU Abs t rac t ing 
Board will be enl is ted. A meet ing of the panel on scientif ic and technica l informat ion i s 
planned in 1966 for the purpose of advising on var ious p r o b l e m s of scientif ic and technica l 
informat ion. 

(e) L i b r a r y 

197. The Agency 's L i b r a r y has now been moved to newer and m o r e spac ious q u a r t e r s , 
where newly-acqui red m a t e r i a l and pe r iod ica l s can be be t t e r d isplayed. The L i b r a r y 
Acquis i t ions Lis t i s being expanded to include al l books. Col lect ions will continue to be 
i n c r e a s e d , with p a r t i c u l a r emphas i s on abs t rac t ing journa l s and r e f e r ence works . 

198. The L i b r a r y continues to s e r v e both the Agency 's staff and M e m b e r S ta tes . The 
following table shows the i n c r e a s e in the holdings of the L i b r a r y and the number of r e q u e s t s 
handled. 

[ 10] Resolut ions GC(IV)/RES/78 and GC(VID/RES/150. 
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1960 1963 

Holdings: 

Books 
Journals 
Abstract journals 
Microcards 
Reports 

Circulation: 

Internal 
External (Agency material loaned to 

other l ibraries) 

11 010 
541 
67 

18 330 
10 502 

2 200 

260 

22 793 
730 
80 

38 382 
21 351 

19 334 

699 

199. The number of books and journals available in the library at Seibersdorf has r isen 
from 602 and 62 in 1961, to 1298 and 92 in 1963. 

200. The Agency's film library continues to increase. Some additional prints of new films 
a re purchased as required. The number of films available rose from 167 in 1962 to 203 in 
1963; loans of films increased in the same period from 105 to 404. 
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