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¥ g gecretary of war,

- Washington, D, C.

Attention: I!r. G. L. Harrlson
- - --- - Dear kr, Secretary:

ot CoTTe We are transmitting herewith coples of three re-
ports which have been drawn up by the Scientific Fanel
of the Interim Committee on Nuclear FPowser. -

e The first of -these is & set of recommendations on
the future policles, and primarily on future technical
prospects, which we would like to call to the attention
of the Committee, and constitutes & partial answer %o

S __ _the. rsguest for such recommendations made to us at the

1 - Gommittee meeting of Lay 31, 1943. -

The second report has been made at the request of
rr. G. L. Hareison, and gives our views, lnsofar as

7, these were ressonsbly unanimous, on the gubject of the i
fmediate use of nuclear weapons. Because of the ur- y
gency of this matter, the Panel vas not able to devote E
as extended a collective deiiberation to the problex

as 1t undoubtedly warrants.

The third report is a brief recommendation touch-
ing upon the immediate future, before the creation of a
. permanent nucleonics authority. The purpose of this
recommendation i1s to mske it possible for effective work
tc be done during the coming months on problems of long-
renge importance to thls field,
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| Respectfully Submltted,

E. C. Lawrence
. ' A. H. Compton
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—The background for the recommeniations which follow
1s simple. Atoulc bombs are weapons of overwnhelulng
potential power; and this military development must be
pursued on a commensurate scale. The ultilmate possi-
pilltles of atomic power can revolutionize our economy:
the raw mSterial is avallable, end the technical problems
can be solved. These developments csn and shouid play as

- : laerge a part In the netionel economy as cotner mejor tech-

nical advences, such ag the internal combustlon engine
end electronics. For the nsar future an activity of the l D
order of & billion dollars a year seems gppropriate. 1In \

the first years this will require & l&rge me&sure ol Fed-
eral support. The recommendations submitted herewlith are
predicated on & vigorous and heelthy actlvity in this
field, for nationel securlity and well-belng.

I. Technical Recommendations.

3

We would like to outline in the folliowilng peragraphs
a few projects which appeer to us, in the light of vwhat
we now know, to be deserving of support and sffort. This
list 1s not meznt to be exhaustive; we believe that no
1ist should attempt to be egxnaustive, for 1t must be =
continued and unremltting responsibllity to examine all
proposels end to meet them wlth &n open end hopeful mind.
Ip the case of ressarch proper we belleve that & llberal
willingness %o support sctivities, even though thelr rele-
vance to the netionel defense or national welfare may not
be immedistely apperent, can be the only guarantee of a
free and profound cultivatlion of this fileld.

We should 1lks to emphasize that no flxed or program-
matic epproach to the technlical problems can be successful,
and that the suggestions offered herewitn are for illustra-
tive purposes only. Certalnly we would wish to see. wark
carried out on the problems mentioned below. We would not
néan by that to exclude meny other programs walch happen
not to heve come to our attention, or which Yo us personall
seem of rather lesser Interest:

A

-

@‘% 4. .We believe the subject of thermo-nuclear
N\ e reactlions among light nuclel is one of the most lmportant ;
\ o o that needs study. There 1s a reasonable presumption that ¢y, ¥z

I
with skillful research and development fission boumbs can be {;
used to inltiste the reactions of Geuterium, tritium, and
possibly other light nuclel. If this can be accomplished,
the energy release of explosive unfitg.can.be. increased by
Z 9, qiggctnn of a thousand or mors over that of presently contem-
N @ plated flssion bombs, We THAink that there are several ex-

1% %perimental approacheg to this problem, and that perhaps the
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possibllity 1s not completely excluded that significant
thermo-nuclear reactions may be initieted without the

use of flgeslon bombs, by refinements in the application
of ordinary high explosives and by other methods not yet
explored. Work in thls whole fleld bears some analogy
to the development of the fisslon bombs themselves, in
that a close cooperation of fundamental physlical studies,
of seml-industrial techniques, and of rather novel, rad:i-
cal varlations 1in ordnance procecures will be needed to
carry the work through. Just for this reason it is the
intention of the ilew Xexico Laboretory to do as much
worx in this field as 1s consistent with more immediate
wartime comwitments. It 1g Gulte certain that the cliose
of the war will leave these problems in 8 preliminary and
unresolved state,

- -B. Another project of compareble importance ig
the development of piles to convert tne sbundant isotope
of uranium, and the more abundant thorium, into readily
flssioneble materials, Here again 1t would seem that E
the se new plles, which are cslled "breeders", could, with
8 high presumptiocn, be made to vork; but there are diffi-
cult and as yet unexplored technlcal problems to be solved,
both in the field of physlcs and ir the field of engineer-
ing. The Hetallurgical Project hes devoted much thought
to these problems and relevant experiments heve been
carrled out; here agalin, however, only a beginning has
been made. The operation of a breeder is expected to in-
volve the use of readlly fissionsble materiels and to in-
crease thelr amount at the expense of ordinary uranium or
thorium. The rate of increase of the amount of valuable
flssionable meterials 1s hard to predlct at present, but
may, perhaps on full-scale operation, be of the order of
) Rate of production on
these Iines may this be expected to increase proportion-
ately to the accumulated ressrve of fissionable materials
that can be fed into breeders. This peint stresses the
importance of accurmlating a stock by methods of produc-
tlon not essentially different from the present ones,

while the development of satlsfactory breeders is in prog-

ress,

The rewards for the successful prosecution of thig

program would be Very great: the stock of fissionable
l materials available for military, sclentific, and indus-

C. Thorough exploration of uranium and thorium
deposits, and development of methods for effective ex- \
Ploltatlon of poor ores should be pursued very vigorously,

TUTS PACE RRURADED UNCLASSIFIED

trial purpcses could be miltiplied many-fold,
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‘Uranium is present to the extent of a few parts per )
million In most rocks. Thid means that the total amount

of the element, 1if 1t could be made available, would be

for all practicel purposes inexhaustible. The rich ores,
on the other hand, seem to be limited. Study of tke
avallabllity and use of intermediate ores appes&ars, there-
fore, as one of the most valuable developments. The energy
content of a pound of uranium or thorium 1is equivalent to
thet of three million pounds of coal, and at present market
values 1s worth some ten pounds of gold.

D. QNuclear physics 1s a quite young sub'ect, ang
i1ts regularities are almost all empirical, e would all
be agreed that the pursult of fundamental studies on the
structure of nuclel, on their reactions, and the nature of
the forces governing their stabllity, should be encouraged
on a very broad basls, It is unlikely that the finarnetal
costs of such studles could smount to an appreclable frac-
tlon of the total investment in tnis fleld. The possibili-
ties thet may, and in our opinion will, be opened up by
such studles are very greeat Ilndeed. These are things which
should In gll probablility not be centralized, but which
should be pursued in the unlversity, and to a lesser extent
in the industrial leboratories of the country. It is pri-
marlly in these laboratories +hat the sclentists of the
future will be trained.

-

The general filelds outlined above, and perhaps in the
end most of all the fundemental studies to which we have re-
ferred, seem to us the most important., We 1ist below & num-
ver of major filelds of development, whose contribution to
the nationsal welfare may be very great:

&. There seems to be 1ittle doubt that the
fission products produced in niles, and radioective materials
which can be made Y ilrradiation iIn Plles, will be ugeful in
chemlstry, blology, medicine, and industry. We would feel
thaet these materials should bs made cgvailable to. lndustry,
and to research ofganizatiGnis; that t well be appro-
prigs “relsasing  Governmental patent rights in
this fileld in order to make dlscovery of new applicetions ang
new materlals attractive to industry. 1In certain cases, such
as the production of the l1sotope tritium, which may be of
wilitary value, the Government should undoubtedly protect
1tself by a provision wnhich would enable it to manufacture
+ and use this materiasl whatever private patent rights existed.
We belleve that a relatively fres - system whereby radioactive
materials such ag €14, could be readlly obtained by hospitals,

industry, and research institutions would, in g few years,
lead to their wldespread ugs,
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B. & related recommendation would be thet small
chain-reacting units should be mede available, perhaps on
a reglonsl basls, so that the radlations and products pro-
duced by them could be used by sclentists, doctors, and
engineers in a fairly free and flexible manner. Since this
{nvolves the commitment of actlive materials, or of essen-
t1al raw materials, we would expect that such plles could
operate only under & license, and a certaln measure of
Federal control; but since they provlde powerful tools
for research, 1t is of grest importance that thelr use
should not be severely restricted and that anyone with &
reasonable chance of taking effective edvantage of them
should be glven access to thelr radlations,
- C. Thorium 1s sbout ten times as abundant as -
uranium. Piles using thorium as & primary fuel can probably:
be developed. Present Indicatlons are that thorium has less
favorsble properties thar uranium for use in a breeder, but
1t 1s very likely that thorium units can be cdeveloped for
production of power and of radlo elements,

D. During the war, notably in the work of the
Berkeley and Columbia projects, seversl new methods of
separating isotopes have been developed on an industrial
scale, and others have been brought to the rilot plant stage.
We belleve that work 1n this field should be largely en-
couraged in the flrst instance, because 1t hes a good chance
of increasing the effectiveness of present separation methods
for materials of milltary value, and also because we are con-
vinced that new uses will be found for many of the separated
1sotopes which are not now avallable.

. ~ E. It 1s most unlikely thet flsslon bombs, &s
they are made at the end of thls war, will reallze the possi-
billties inherent in suech weapons; nelther from the point of
view of performance nor from the polnt of vlew of convenlence
and edaptabllity 1in tactlcal mpplication will they constitute
more than a beginning. lany of the problems of improving

sueh weapons could appropriately be undertaken by the ordnance
organizations of the Army and Navy, but there are others which
wlll require a.very great.extention of the technlques and per-
sonnel of such organizations, or the establlshment of speclal
projects to accomplish these purposes. In any case, the de-
velopment of weapons should be brought into much closer co-
ordinetion with military ordnance organizatlons than 1t has
been during thils initial psrlod of development.

F. There are probably some falrly speclal appllica-
tions of nuclear power as power which should be llsted ln a
preliminary way. These range from the clearly possible use
of power generated by plles designed for the production of
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active materials to provide neat for near-by communlties,
to the much move speculative-development of plles for the
generation of electrical power in situations vhere trans-
portation limits the use of ordinary fuels. Here agaln
1g a fleld which might be opened on a financlally etvtrac-
tive and competitive basis ‘to industry. The future of
this development may revolutionize our technology.
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TI. General Recommendations. I?Qumaiﬁ“f i A
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A. The technlcal recommendations mede above, and in
fact the whole prospect of the achlevement of active, free,
and frultful development of the fleld of nuclear physics,
depend on precondltions wahich are not technical. One of
these is that every effort should be made to avoid bureau-
eratic inbreeding in the comy;gsigpdophggggcy,In“uﬁIch,thau
netIomal authorlty 1s vested. It would, in our opinion,
be B Histeke to ailow tiils commission to operate directly
its own lsboreatories, plants, bureaus, etc., for experlence
has shown that this tends to create & vested interest and
to prevent the encoursgement of essentlal work at institu-
tions under less direct control. Speaking more generally, -
we feel that the members of the commission should be chosen
to represent, in the broadest possible sense, the publlc in-
R terest, and thet the commission be free to supplement 1ts
technicel, militery, 1industrial, and political competence by
the creation of sub-cormlttees and panels.

B., Almost all scientists who have been concerned with
the development of this project have 1lndlecated their despair
of contlnulng to work effectively under conditions of ex-
treme secrecy or extreme ccntrol; and 1t must certeinly be
the hope and the effort of the future to reduce these to a
minimum. It is not only the direct consequence of & pollcy
of secrecy which we deplore. As 1s well known, thils reduces
effectiveness by withholding from those who may have need of
them essentlal facts, or essential 1nsight; and thils alone
would condemn such & program to frustration in anything but
in a national emergency. There are also more fer-reaching
things, in that the whole temper, spirilt, value, and dignity
of science 1s incompatlble with secrecy. In the long run
sclentists will leave this fleld or will devote to 1t only
the poorest part of thelr efforts 4f it 1s not carried out
in an open way and 1In the full high confldence that knowledgze
is & good thing and 1ts spread a good thing for humenity.

We belleve that the feellings of industry will be
somewhat less extreme, but will tend in the same direction,
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and that active, sincere participation bty industry re-
quires that 1t participate in decisions of policy, and

have real insight Into the technical ectualities, e be-
lieve that these conditlions are as important ez those other
necessary arrangeuents by vinlen Industry can hope to profit
from participation in this work.

C. The hopes expressed atove will be academic end
illusory, end in fact will not be fulfilled, if the use of
nuclear power 1ls pursued by this natlion in secret competition
with the rest of the world., For these reasons elone, the
wnole future health of sclentific and technical developument $is ‘%
in this country is dependent on our good faith and good will le

in developing this great new field in a ¢ ative way wita M
ther powers, on OUr mremttTING eTTorts fo use tRE"Sresent., @ ‘
%a&ost*bub—nvt incongldePable hegemony which we 'have attained

to the benefit, not of thls nation alone, but of all peoples. J

We make this argument with full realilzation of the difficult’es

of the problem, and with full realizetion of our insbllity to
lay-down in detall & course of action which will resolve them.
Nevertheless, we belleve just thfs aspect of the problem to

be the key to the whole future of the things with wnich we

have been concerned. Ve would come with a heavy heart to the
prospects of postwar work unliess these obligations are under-

taken with the highest motives and with complete sincerity.

There have been, and are, other profound arguments for try-

ing to make of this greet development e bond between nationgs,

——

epnd not & new source of potential werfare, To these argu-
ments we subscribe; DUEL we would add to them the warning that
without thils openmess the prospects of retaining our present
leadership in the field do not look brigh% to us.

We would agaln like to emphasipe that even so modest a
thing as an unequivecal expression of our desire to work co-
operatively In this field could at the present time add greatly
to the honor and to the moral prestige of this country, and to
the true commitment of our scientists in support of this nation-
gl effort.
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You have asked us to comment on the initial use of
the new weapon., This use, in our opinion, should be
such a3 to promote a satisfactory adjustment of our in-
ternational relations. At the same time, we recognize
our obligation to our nation to use the weapons to nelp
save American lives in the Japanese war.

(1) To eccoumplish these ends we recommend that
vefore the weapons are used not only Brlteln, but also
Russia, France, end China be advlsed that we have made
consliderable progress in our work on atomic weapons,
tnet these may be ready to use auring the present wer,
and that we would welcome suggestlons as to how we can
cooperate in making this deveiopment contribute to im-
proved internationsl relatlons. .

(2) The opinions of our sclentific colleagues on
the initial use of these weapons are not unanimous: they
range from the proposal of a purely technical demonstra-
tion to that of the military appllcation best designed
to induce surrender. Those who advocate a purely tech-
nical demonstration would wish to outlaw the use of
atomic weapons, and have feared that 1f we use the wea-
pons now our position 1n future negotiations will be
prejudiced. Others emphasize the opportunlty of saving
American lives by lmmedlate milltary use, and belleve
that such use willl lmprove the international prospects,
in that they are more concerned with the prevention of
war than with the elimination of thls speciflc weapon.
We find ourselves closer to these latter vliews; we can

‘propose no technical demonstration likely to bring an -

end to the war; we see no acceptable alternative to
direct mlililtary use.

(3) with regard to these general aspects of the
use of atomic energy, it 1s clear that we, as sclentiflc
men, have no proprletary rignts. It is true that we are
emong the few citizens who have had occasion to glve
thoughtful consideration to these problems during the
past few years. Ve have, however, no clalm to speclal
competence in solving the political, soclal, and military

problems which are presented by the advent of atomlc power.
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It is clear that the crestion of a rermanent nu-
cleonic authority must wait on Congreasionsl action; and
" 'this 1n turn depends on a release of information that can
.only take place after the military fruition of the present
project, There are, however, rather urgent and immedigte
" . .-——problems: the prosecution of wo that is vitdl to our ‘
- progress in this fietd, but un¥ikely to contribute to the rf
present war; and the effective use of orgenizations now in LiuC&30
exlstence and qualified to undertake such work. ’ ' !

w-~  We, therefore, propose ss an immediate interim méasure
the extenslon of the directive on the Fanhattan Englneer
District to include work of postwar importance. The work
to be done under this interim directive should not exceed

© an annual budget of twenmty million dollars.






