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power, and as a small and densely populated country,
was vitally interested in the best possible solution of the
problem of international exchange of experience and
research. It therefore whole-heartedly welcomed the
initiative taken by the United States and by India in
placing the present item on the agenda of the General
Assembly.
4. The health and safety problems connected with the
peaceful uses of atomic energy and with experiments
with atomic weapons were of such a scale that they could
not be dealt with by the different countries separately.
In 1952 the European Organization for Nuclear Re- .
search had been founded; but it was not until the initia­
tive of the ninth session of the General Assembly (reso­
lution 810 (IX)) had made possible the International
Conference on the Peaceful Uses of Atomic Energy that
a real world-wide exchange of views and experience had
taken place. The extremely encouraging results of that
Conference had related not only to nuclear power prob­
lems, but also to the problems of a medical and biological
nature. It might therefore seem natural, and even in­
evitable, that international co-operation in that field
should be continued. In the opinion of the Danish dele­
gation, the most suitable place for such co-operation
would be the United Nations.
5. A body closely connected with the United Nations
would be the most suitable one to correlate not only the
efforts of the different countries, but also the efforts
and activities of the different international organizations.

6. . The contributions of different countries to the
knowledge of the subject would, of course, vary, For
example, Denmark could contribute substantially in the
very complicated and difficult field of human genetic
research on the problem of the effects of small doses of
radiation. The uniformity and stability of its popula­
tion, its well-developed system of public health and
industrial hygiene, and its comprehensive public regis­
tration would make it possible to carry on for genera­
tions the study of persons exposed to controlled amounts
of radiation, and of their issue.
7. That problem and other similar ones might be stud­
ied with advantage in Denmark; but many studies could
not possibly be carried out there. That was why the
delegation of Denmark joined in sponsoring the draft
resolution (A/C.ljL.138) originally presented by Aus­
tralia, Canada, the United Kingdom and the United
States. The scientific committee proposed in that draft
resolution was so composed as to enable it to be efficient
and competent.
8. Commenting on the draft resolution, Miss Am­
mundsen stated that, after the clarification given by the
representative of Canada (775th meeting), operative
paragraph 1 would enable each of the Governments of
which the committee would consist to designate one
scientist to represent it on the committee. Since the
consultants would 110t necessarily have to come from the
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AGENDA ITEM 59

Effects of atomic radiation (A/293I, A/2949 and
Add.I, A/2NF/67, A/C.ljL.I38, A/C. I/L.139,
A/C.I/L.I40) (continued):

(a) Co-ordination of information relating to the
effects of atomic radiation on human health
and safety;

(b) Dissemination of information on the effects of
atomic radiation and on the effects of expeei­
mental explosions of thermo-nuclear bombs

1. Miss AMMUNDSEN (Denmark) desired to deal
with the important question of the effect of ionizing ra­
diation upon man and his environment from the point
of view of public health. The recent developments in
nuclear research would no doubt radically change the
present views on many health problems and would com­
pel every country to make rules and regulations suitable
to its special circumstances,
2. Referring to the many sources of radiation, Miss
Ammundsen stressed that there had been an increase in
the number of people who were exposed to radiation,
In countries like Denmark, with highly developed and
extensively utilized medical and preventive care, the
number of medical personnel and patients subject to
such radiation was already far from negligible. That
part of the population would have to be particularly
remembered when the general and widespread effects
of the more powerful sources of radiation were measured
and discussed. Those sources were the experimental re­
actor units and, possibly, actual power stations. Those
institutions might not only subject the working person­
nel to radiation but also affect the surroundings by con­
taminating the air, the waterways and the soil if suffi­
cient control were not exercised. Contamination of the
air and, perhaps, of the soil by radio-active fall-out might
also come about as a result of atomic explosions, pos­
sibly affecting large groups of the population, even at
great distances.
3. Denmark, as a highly industrialized country which
would in due time make wide-spread use of atomic
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same countries as the scientific representatives and their
alternates, it would be possible to have all aspects of the
problem covered, without enlarging the committee to a
size which would hamper its effectiveness. Referring
to operative paragraph 3, Miss Ammundsen said that
the Danish delegation attached great importance to the
fact that the scientific committee should carry on its
work in close connexion with the United Nations, While
it was impossible at the present time to define the exact
scope of the work of the committee, her delegation hoped
that, in the future, the committee would be sufficiently
flexible to fulfil its task as its members, the scientific
world and the United Nations would deem appropriate.

9. In the history of public health it had never been
possible to anticipate a problem to such an extent before
it had really come into existence and before great calami­
ties had taken place. If today the world was better pre­
pared than at any time before to meet the coming
dangers, that was exclusively due to co-operation among
nations. Such co-operation through the United Nations
could contribute vitally to the enormous advantage
which mankind might derive from the peaceful uses of
atomic energy. Through it, too, Governments and health
authorities might acquire the knowledge that would
enable them to enact the necessary regulations, which,
without unnecessarily hampering research and produc­
tion, would ensure that general exposure to the ionizing
radiation would never reach the levels from which there
was no return.

10. The SECRETARY-GENERAL, introducing a
paper (A/INF/67) which had been prepared in re­
sponse to a request made by the representative of India,
pointed out that, because of the short time available and
the lack of previous studies on the subject, the paper
was necessarily of a limited scope. He felt, however,
that it was better to present a modest information docu­
ment now than to go into the matter more in detail with
the risk of undesirable delay.

11. The paper was in the main limited to the questions
of how best to organize the collaboration between the
proposed committee and United Nations organizations
with a view to making the committee as efficient an
organ for its purposes as circumstances permitted. The
observations presented in the paper were of a strictly
administrative character, although there could be no
sharp distinction between questions of administration
and questions of policy.

12. The paper contained indications as to the manner
in which the administrative problem could best be solved.
The observations made should not, however, be read as
proposals on which the First Committee might have to
pronounce itself. Very much would necessarily have to
be left to practice, and the development which seemed
desirable could well take place on the basis of any of the
formulae suggested in the course of the discussion in the
Committee.

13. Mr. WADS WORTH (United States of America)
wished to make certain remarks on the draft resolution
(A/C.I/L.lJ8) under consideration and to touch on
several points raised in the course of the discussion.

14. In the opinion of his delegation, the purpose of the
debate was to propose and to discuss a procedure where­
by the facts about the possible effects of ionizing radia­
tion on man and his environment could be ascertained.
The purpose was also to propose a procedure whereby
the actual amounts of natural and artificially produced

radio-activity could be determined. Only by ascertain­
ing the facts could the confusion be dispelled.
15. Since the subject under consideration did not con­
cern disarmament, the delegation of the United States
did not wish to comment on the first two of the amend­
ments (A/C.l/L.140) submitted by the Union of Soviet
Socialist Republics, except to say that it would be forced
to oppose them if they were pressed to a vote.
16. The item before the Committee did involve certain
political issues. That was why it was being considered
in the First Committee. However, the item was political
only in a very special and limited sense. It was political
because the question of the effects of atomic radiation on
man and his environment was of concern to Govern­
ments and peoples. The subject was being dealt with in
response to that just concern, but other political issues
which were extraneous to the subject should not be
allowed to intrude.
17. His Government strongly believed that the fifth
amendment proposed by the Soviet Union should not be
taken up at present. Similar amendments, or amend­
ments having the same general effect, had been proposed
by the representative of India (A/C.l/L.139). The
United States delegation did not consider the present
occasion appropriate to raise a political issue of that
nature, and would therefore oppose those amendments.

18. The draft resolution submitted by the United
States and the other eo-sponsors was designed to empha­
size that the main task was to get at the facts of the
problem of the effects of atomic radiation on man and
his environment. That activity was an indispensable
precondition to any others. In some areas it might be a
simple matter to get the facts and put them into a mean­
ingful and intelligible order. In other areas it might
prove difficult. All that was necessary at present was
!o ensure that the problem received the priority attention
It deserved. Under the proposed draft resolution the
scientific committee was empowered to evaluate the re­
ports it received, but it should not be asked to make
summary statements in the absence of adequate and
definite information.
19. The United States delegation believed that a com­
mittee composed only of individual scientists represent­
ing various disciplines could not possibly perform the
task envisaged. The scientists must be able to command
and receive assistance from their respective Govern­
ments to the extent that such assistance would be neces­
sary. Left to themselves, such individual specialists
could not speak with authority on anything but their
own specialized disciplines. The scientists would have to
draw upon the services of a group of advisers and con­
sultants as they passed from one problem to another.
The committee would be made up of eleven scientists.
A committee of any greater number would be unwieldy.
The e!even cOUl;tries to be represented on the proposed
C?l11nllttee provided adequate geographical representa­
tlO~, and !he~ could ~lso be expected to provide the
eminent scientists required for the task. When the com­
mittee convened, it was to be expected that there would
be present not only the eleven members, but also their
alternates and their advisers. There might be occasions
when an alternate would sit for the representative.

20. The draft resolution provided that the Secretary­
General would have an appropriate role in the activities
of the committee, He should not be expected to partici­
pate in the more technical functions of the committee.
On the other hand, the scientists on the committee could
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not be expected to deal unaided with the complexities of
the United Nations system and procedures. Paragraph
3 of the draft resolution therefore requested the Secre­
tary-General to provide the necessary assistance. The
Secretary-General and his staff would assist the com­
mittee in carrying out its deliberations and in developing
orderly procedures, and would offer advice and guidance
as needed. The Secretary-General must be in a position
to clarify the mission of the proposed committee. It
would be through the Secretary-General that the com­
mittee would concert, in the language of the draft reso­
lution, with the specialized agencies.

21. If the proposed scientific committee was to succeed
in its tasks, it must be composed of eminent scientists
who would be free to consider the facts presented to
them; it must be independent; it must receive the eo­
operation of all the Governments in the United Nations
and in the specialized agencies. It must receive the type
of assistance that could only be forthcoming from the
Secretary-General.

22. The United States attached great importance to
the activities of the scientific committee. If in the first
stage it did no more than define precisely the present
exposure of the population of the world to ionizing
radiation, it would have performed a task which would
take many years to accomplish through national or in­
dependent scientific bodies working separately. Only
by the concerted action of that committee to establish
universally acceptable and standardized methods for the
collection and reporting of the relevant scientific infor­
mation could any true assessment be made of man's
exposure to radiation. The tasks would require that the
committee be composed of scientists of such stature as
to command the co-operation and indeed the services of
the best scientific specialists in the countries represented
on the committee, as well as those of other countries.
It would be the function of the committee to direct the
attention of the world scientific community to the need
for further research in the areas concerned.

23. The United States delegation believed that the re­
sponsibilities of the committee should not be further in­
creased by such other special assignments as assembling,
collating and evaluating reports for the purpose of de­
fining methods for protection against and treatment of
radiation injury. That would only divert the attention
of the committee from its main purpose, which was to
determine the effects of ionizing radiation produced in
the atomic age. Those other matters required special
competence of a practical nature which properly fell
within the province of such specialized agencies as the
World Health Organization and the International La­
bour Organisation.

24. In concluding, Mr. Wadsworth emphasized that
the eight-Power draft resolution was the product of
numerous and detailed consultations with a considerable
number of delegations. In its present form, it incorpo­
rated numerous suggestions made in the course of those
consultations. That was particularly true with regard
to suggestions made by the Indian delegation. T?e
United States delegation had hoped that substantial
agreement had been reached on a mutually acceptable
text. The amendments now submitted by the Indian
delegation (A/C.l/L.l39) included, how~ver, a nu~­

ber of new points which had not arisen 111 the earlier
consultations Some of those amendments were largely
drafting cha~ges. With regard to the t;ew suggestior:s
of substance, the United States delegation hoped that,
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after the lengthy and sympathetic consideration it had
given to the previous Indian suggestions, those new
amendments would not be pressed.
25. With the agreement of its eo-sponsors, the United
States delegation would be prepared to delete the words
"if appropriate" in paragraph 2, sub-paragraph (e), of
the joint draft resolution. It would also be willing to
add, as a final paragraph 7, the last Indian amendment
in an altered form: "Decides to transmit to the scientific
committee the proceedings of the General Assembly on
the present item."
26. Other drafting changes could be made in the lan­
guage of the draft resolution, but they would convey
substantially the same meaning. The United States
delegation believed that the draft resolution in its present
form expressed the consensus of the First Committee
and was deserving of unanimous support.
27. Mr. PLATE (Argentina) expressed agreement in
principle with the terms of the joint draft resolution.
As to the competence of the proposed scientific commit­
tee, he suggested that account should be taken of the
relationship that must exist between the International
Atomic Energy Agency and that committee.
28. Turning to the composition of the scientific com­
mittee, he praised the efforts of the sponsors of the
draft resolution to satisfy the requirement of geograph­
ical representation. In that respect an important fact
seemed to have been overlooked. The proposed scien­
tific committee contained no Spanish-speaking nation.
Spanish had assumed a very important role in the cul­
ture of the West and had been recognized as one of the
official working languages of the United Nations. In
setting up a technical or specialized body like the pro­
posed scientific committee, the importance of countries
speaking Spanish should be taken into account.
29. With regard to the terms of reference of the scien­
tific committee, the committee should not be left entirely
free to present reports and to submit documents and
evaluations to the Secretary-General. That information
should be fully transmitted to all States on a periodic
and obligatory basis. In the opinion of the Argentine
delegation, that would enable the committee to fulfil the
very generous aims for which it was being set up.
30. Mr. NOSEK (Czechoslovakia) pointed out that
the problem of the effects of ionizing radiation on human
health and safety had for a long time held the attention
of scientists. It was only after mankind had learned of
the fatal effects of atomic radiation produced by explo­
sions of atomic and hydrogen bombs that the attention
of world public opinion had been drawn to the problem.
31. In the field of protection against the harmful effects
of radiation, considerable experience had been acquired
in Czechoslovakia in the areas where uranium ores had
been mined for more than sixty years. After the Second
World War, when artificial radio-active elements had
been put into use much more extensively, the existing
regulations and legislation on the protection of workers
against the effects of radiation had been revised and
complemented. In that field many other countries had
already acquired considerable experience. An interna­
tional exchange of information and the dissemination of
data on the effects of radiation on human health and
safety, as well as on the results of research and the
methods of solving those problems in various countries,
would undoubtedly be of immediate benefit. Of particu­
lar importance for all'countries in that sphere would be
the establishment and introduction of uniform standards



118 General Assembly - Tenth Session - First Committee

for sample collection and of radiation counting proced- of the protection of human health and safety-. His dele-
gation, consequ.ently, supported the proposal to further

ures for sample analyses.
k f such co-operation.

32. The dangers of radiation had been nown or a 37. The joint draft resolution (A/C.1/L.138)! Mr.
long time. That was why the strictest safety n;easures d h f th f t t
had been introduced in the nuclear industry and 111 work Nosek noted restricte t escape 0 e m orma IOn 0

with radio-isotopes and why serious attention was being ~~a~~~1~~I~tbb;;n~~~~li~:~~~n~~1~~:e~;~ci~~7z~e:~~~~
given to the problem of the disposal of radio-active waste cies Such a course of action would be ill-advised, for
in such a manner as to avoid hazards to health and the .. 1. the nature and extent of ionizing radiati.on required thecontamination of the atmosphere, supplies of drin cmg d h
water and foodstuffs. most extensive compil~tion ?f informatlo? ar: .t e co-

operation of all countries without exception If interna-
33. Mankind was faced by a peculiar situation. Every- tional co-operation on research in that field was. to be
thing was being done to protect it against the effects fully effective. To exclude data from so extensive an
of radiation, but it was exposed to radiation from the area and to deny participation in the work of the scien-
explosion of nuclear bombs, against which there was no tific committee to a State occupying so large a territory
effective guarantee of human safety. Thus, the extent as the People's Republic of China, for instance, could
of the area affected by the hydrogen bomb explosions not but condemn the work of the committee to incom-
at Bikini in 1954 had been miscalculated, human lives
had been endangered and lost, and large areas had been pleteness.
contaminated for a long period to come. Moreover, such 38. His delegation agreed that the activity of the com-
explosions did not only result in a considerable increase mittee should be extended to cover information on pro-
in local radiation; the radio-isotopes produced by the tection against the effects of radiation and methods on
explosion could easily be carried great distances and treatment of diseases caused by it. The amendments of
contaminate large areas with a high intensity of radia- the Soviet Union (A/C.1/L.140) and India (A/C.l/
tion. A certain time after the detonation, the radio-active L.139) were designed to eliminate those shortcomings
particles dispersed and increased the level of radiation in the joint draft resolution.
over the entire globe. 39. In conclusion, he declared that the Czechoslovakian
34. It had been claimed that the increase in the radio- Government was ready to take part in international co-
active level was in no way dangerous to mankind since operation in the study of atomic radiati~n, which; if

based on sound foundations, could contribute signifi-it represented only a negligible change in the average I
intensity of radiation. But it was unreal to speak in such cantly to the development of the peacefu uses of atomic
terms, since present knowledge did not permit the asser- energy, and his Government would make every effort
tion that even an insignificant increase of radio-activity to ensure the best results from such co-operation.
could not leave traces in live organisms and did not cause 40. Mr. BELAUNDE (Peru), referring to the corn-
changes or mutations which would become manifest at a position of the proposed scientific committee, endorsed
later time. A number of scientists and scientific institu- the suggestion of the representative of Argentina to the
tions, including the Federation of American Scientists, effect that it might be appropriate to add a member of
some of whose members had taken part in the produc- one of the Spanish-speaking countries. While the Latin-
tion of atomic and hydrogen weapons and were thus American group was very well represented by Brazil, it
eminently competent to speak of the effects of radiation. was not unreasonable, in view of the number of Latin-
had drawn attention to that danger. The International American countries in the United Nations, to ask that
Union of Biological Sciences, at its conference in Rome it be represented by two countries. As for the view that
in March 1955, had unanimously noted the deleterious an increase in the membership of the committee would
effects of radiation resulting from nuclear explosions make it unwieldy, the difference between eleven mem-
and had recommended that the United Nations give bers and twelve was not too great. Moreover, experience
serious consideration to the matter. in the United Nations demonstrated that large commit-
35. There could not be the slightest doubt that experi- tees could work adequately.
ments with atomic and hydrogen weapons involved a 41. Dealing with the amendments to the joint draft
powerful concentration of ionizing radiation which en- resolution, he expressed the hope that as a result of the
dangered human health in large areas. Experience had continuation of the conversations between the sponsors
shown that there were no effective safeguards against and the delegation of India, it would be possible to reach
such radiation, and his delegation agreed with the Soviet an agreement on inclusion of those Indian amendments
Union delegation that the only reliable method of elimi- ~hich were I~ot incompatible with the joint draft resolu-
nating the danger was the elimination of test explosions. tion and which did not depart radically from its text.
It would undoubtedly allay the apprehensions of world If son~e of the Indian amendments presented difficulties
public opinion if the General Assembly were to call for and did not serve to clarify the text, it might be prefer-
continuation of efforts to reach an early solution of the able not to press for their inclusion.
question of the prohibition of nuclear weapons and, as a 42. As for the Soviet Union amendments, he saw no
first step, to seek agreement on the discontinuation of reason why the question of disarmament and of practical
experimental explosions of all such weapons. The en- measures to ensure the prohibition of the use of nuclear
deavours of the nations of the entire world centred weapons should be included in a draft resolution on the
around that objective. subject under discussion, His delegation had long sup-
36. There was general agreement that only the 1110st ported the principle of the effective prohibition of all
extensive international co-operation could lead to the weap?ns of mass destruction, including weapons of
best results in the peaceful uses of atomic energy for chemical and bacterial warfare but it had also main-
the benefit of mankind. A similar general demand ex- ~ainecl that mere declarations were not sufficient and,
isted for development of the widest co-operation in the indeed, would tend to detract attention from the real
study of the harmful effects of radiation in the interests task of establishing a treaty containing specific guar-



and the difficulty of controlling long-term experiments.
The only two cases in which large numbers of human
beings had been subjected to intense radiation-s-Hiro­
shima and Nagasaki-had so far, according to the Atom­
ic Bomb Casualty Commission, produced no indication
of genetic effects or changes in the normal structure of
those born after the blasts. But ten years was ,a very
short time in human genetics. It was gratifying to note
that various national authorities or bodies had initiated
long-term programmes on radiation genetics which
should throw light on the problem. Another anxiety,
about the hazards of radio-active fall-out, had been dis­
cussed so far only in connexion with nuclear tests.
However, there could be fall-out from atomic factories
as well, which, unless stringent precautions were taken,
could be most hazardous to the entire community. In
that connexion, he referred to the report at the Geneva
Conference on fall-out around the Hanford installations
in the United States.

47. As for radio-activity due to nuclear weapon tests,
he was satisfied with the assurances of the representative
of the United States (773rd meeting) that the average
radiation exposure of the population as a whole since
the beginning of the atomic energy programme in the
United States amounted to only a small fraction of the
exposure from natural background radiation during that
period, and that fraction had been estimated at about
25 per cent. That was certainly no cause for alarm, for
people had lived safely for centuries under much higher
levels of cosmic radiation, particularly at high places
such as Denver, in the United States, where the level
was about 50 per cent higher than normal, and Quito,
in Ecuador, where it was 200 per cent above normal.

48. In many parts 0'£ the world, however, there was a
sort of "atomic neurosis," as the representative of India
had put it. Moreover, the question of fall-out had been
made a propaganda weapon by the Communists to justi­
fy their unreasonable demands for the unconditional
prohibition of nuclear weapons. The General Assembly
knew too well who had refused to accept the necessary
control and inspection for the guaranteed prohibition of
those weapons and was thus responsible for their con­
tinued existence.

49. His delegation therefore supported the joint draft
resolution to establish an ad hoc committee. It was es­
sential that that committee should insist on adoption by
the participating countries of uniform standards of in­
strumentation and procedure; otherwise, the data sub­
mitted could not be analysed or co-ordinated. In fact,
it would be much simpler and more effective if the com­
mittee was authorized to set up a monitoring system
with stations at key points throughout the world. In
any event, the reports of the committee would be suffi­
cient to show objectively and scientifically any increase
in the level of radiation. With the prestige of the United
Nations, it would be the guardian of human health
against radiation hazards and would put a stop to un-
necessary apprehension and speculation. '
50. Mr. SHAWARBI (Yemen) noted that all agreed
on the usefulness of establishing a special committee as
proposed in the joint draft resolution, which his delega­
tion would support. It believed, however, that the ac­
tivities of the proposed committee must be expedited and
must be co-ordinated with those of the International
Atomic Energy Agency.

The meeting rose at 12.25 p.m,
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antees concerning the prohibition of the use of such
weapons. So far as disarmament was concerned, the
United Nations should try to draw up an international
treaty which would include provisions for effective con­
trol through inspection. But in the subject under dis­
cussion its efforts should be concentrated on the scien­
tific aspects and on allowing the proposed committee
the flexibility necessary to decide on what research
should be done and the way in which the information
should be disseminated. He would therefore be unable
to vote in favour of the USSR amendments. The Com­
mittee's main goal, which should be the unanimous
adoption of a resolution on that item, required avoidance
of controversial issues.
43. Mr. Hsioh-Ren WEI (China) said that atomic
energy had been one of the greatest challenges to the
United Nations since the birth of the Organization. In
contrast to the destructive use of atomic energy, its
peaceful use had brought much confidence and satisfac­
tion to the United Nations. Following the unanimous
decision to promote world-wide development of atomic
energy for human welfare, it was fitting to turn to the
radiation hazards present in all uses of such energy.
There were two broad classes of such hazards to man;
the first, the physiological or somatic effects; and the
other, the genetic effects. Atomic radiations themselves
were of different types. All were hazardous, although
their biological effects were different in degree. Fortu­
nately, for all practical purposes, there were effective
ways of controlling them, and a maximum pennissib1e
dose for each type of radiation had been worked out.
Indeed, in terms of over-all safety, the atomic industry
had twice as good a safety record as industry as a whole
in the United States, and eight times as good as the
chemical industry. It was important to realize that any
country interested in starting an atomic programme
could go ahead with confidence so far as protection
against radiation hazards was concerned.
44. Of course, not all the problems of such hazards had
been solved; even the countries most advanced in atomic
development were working on better methods of pro­
tection. The World Health Organization, the Interna­
tional Labour Organisation, the International Commis­
sion on Radiological Protection and many others were
working on the problems of radiation hazards. One of
the primary functions of the International Atomic
Energy Agency, according to the draft statute, would
be to assist in the development and enforcement of
high standards and practices of public health and safety
in relation to fissionable and radio-active materials. The,
problem would undoubtedly be on the agenda of the
coming United Nations international atomic energy
conference, as it had been on that of the International
Conference on the Peaceful Uses of Atomic Energy,
held at Geneva in August 1955.
45. Further duplication should be avoided. Since the
ad hoc committee under consideration had important
functions to perform, it was not advisable to burden it
further with problems of radiation protection or treat­
ment of radiation sickness.
46. The genetic effect of atomic radiation had caused
much anxiety and controversy. Very little was known
about it, although geneticists did know that ionizing
radiation produced mutations and that the frequency of
gene mutation depended proportionately on the total
dose of radiation. The problem was complicated by the
long life-span of man, the small number of his offspring,
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