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8 /  OFFICE OF SCIINTIPIC RESEARCH AND DEVELOPMENT
P ' 1530 P Street, W. W.
. Waghington, D.6.

Beptember 30, 1944.

‘The Sesretery of Wer,
Waghington, D. O.

Dedy Mr. Searetaryi

A In response to your suggestion we outline in the two atiached
memorandse our thoughts on the internstional post-war aspects of the
gpeeddl projects. We believe that the following points are correct,
and 6f gremt importance to the future peace of the world.

1, By next summer this will become & matier of greet mili-
sary. importance.

2. The art will expand rapidly sfter the war, and the mili-
tary aspects may beecome overwhelming.

3, This country has a temporary advantage whieh mey dis-
appesr, or even reverse, 1f there is a secret arms race on this
gubjeot. : :

©" . % Besic knowledge of the matter is widespread and it
wotld be foolliswdy to attempt to maintain cur security by preserv-

¥, QControlling suppliss of materdsls cannot be depended
upon ta conitrel use, especlally in forms which the subject may take
in the future. ‘

6. There ig hope thab an arms race on this bagis can be
prevented, and even that the future peace of the world mey be fur-
. thersd, by complete international seientific and technical inber
ghange on. thie subjest, backed up by an internatiomal commission
acting under an adssccidtion of nations and having the autherity to

inspeet. | .
Very sineerely yours, 1§;:" g’
‘  Jee/ VomsE  SEP Ll
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Y. ‘ September 30, 1944.

MEMORANDUN

| ot ' The Seeretary of War

i"rem: ¥. Bush and J, B. Conant

Subject: Sallent Points Comeerning Future International
Handling of Subject of Atomie Bombs,

1. Present Wilitary Potenmtiaslities. There is every reason to
believe that before August 1, 1948 » atomie bombs will have been
demonstrated and that the type then in produstion would be the
equlvalent of 1,000 to 10,000 tong of high explogive in so fer as
general blagt damage i concermed. This means that one B-29 bomber
could socomplish with such 2 bemb the sanme damage against weak in-
dugtrial and civilian targets as 100 to 1,000 B-29 bombers.

: ) ary Fotentialities. We are dealing with an
expanding art and it is difficuls to predict the future. At present
we are planning atomle bombs ubilizing the energy involved im the
figsion of the uranium stem. It is believed that guch energy cam

be uged 28 & detonator for setting off the ensrgy which would be
involyed in the transformation of heavy hydrogen atoms inte helium,
I this can be done a fastor of a thousand or more would be inmtro-
duced inte the smownt of energy released. This means that one guch
super-guper bomb would be equivelent in blast demage to 1,000 raide
of 1,000 B-29 Fortresces delivering their load of high explosive on
ons target. One mush sonsider the poseibility of delivering either
the bombe at present contemplated or the supér-guper bomb on an enamy
target by means of a robot plane or gulded missile. When one con-
sglders these possibilities we see thaf very great devastation could
be caused immediately after the outhreak of hostilities %0 elvilian
and indugtrial centers by an eneny prepared with a relatively few
such bembs. That such a situation presents a new challenge %o the
world is evident.

‘3. Eresent Adventage of United States and Grest Britain Tempor
Unless it develops that Germsny is much Purther along than is now
believed it i probable that ‘the present “&gpvalepmen*bs in the United
States underteken in cooperation with Great Britain put us in 2 ‘tempor-
ery pogition of grest ascendency. It would be posgible, however, for
any natlon with good teshnical and selentific resources to reach our
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present positlon in three or four years. Therefore it would be the

. helght of folly for the United Stetes and Great Britain to assume

thet they will always continue to be superior in this.new WOapon.

Onoe the distance between ourselves snd those who have not yet de-
veloped this art is eliminated the aceldents of research could give
another country a temporary advantage as great ag the one we now enjoy.

Impogsibllity of meintaining complete seeregy after the war
is over. In order to accomplish our present glgantic technical and
sofentific task it has been necsssary to bring a vast number of teshw
tieal men inte the projevt. Information in regard to variocus aspects

of 1% is thevefove widespread., Furthermore » 811 the bagic facts were
known to physiciste before the development begen., Some cutplde the
projest have undoubtedly guégsed a great desl of what is going on.
Considerable dnformation fg-slready in the hands of verious newspaper
men who arve ¥efraining from writing our wiories only because of volun—
tery censorship. In view of this situation it is our gtrong recommenda
tlon thet plane be laild for complete diselowiwre of the history of the
development and all bubt the memafacturing and military details of the
bonba as soon as the first bomb has been demonstrated. Thie demonstra~

 bion might be over enemy territory, or in our own country, with pubse-

quent notice to Jupan that the materisls would be ased against the
Japanese niinland unless surrender was fertheoning.

5. Dangers of parbial secreey and internationsl srmament race.
It is our vontention that it would be exiremely dangeroug for the
United States snd Grest Britain to abbempt to carry on in complete
secredy further developments of the military appliecations of thia
arts I this were done Rugsia would undoubtedly proceed in seecret
along the game lines and so too might ecertain other countries, in-
cluding our defested enemies, We do not believe that over & period
of a decade the wontrol of the supply could be counted on to prevent
such seoret developments in other countries. This is partieuwlarly
trus if the super-super bomb were developed for the supply of heavy
hydrogen is essentlally unlimited and the rarer materials such as urane
ium -and thorium would be uped only as detomators. If a eountry other
than Great Britain and the United States developeéd the super-super
bomb first we should be in & terrifying situation if hostilities
ghould osour. The effect on public resction of the uncerteinties in
regard te an wiknown threat of this new nature would be very great.

v : | f _inf - In order to
meet the unigue asltuation ereated by the development of this new art
we would propose that free irterchange of all seientific informetion
on this gubjest be esteblished under the auspices of an internationsl
offlce deriving its power from whatever association of nstions is
developed at the olose of the present war. We would propoge Durther

THIS PAGE REARADED UNCLASSIFIED
Order Huz Arvpy Dy TAG per

& s B g
’t..,_,.,..v._mw,..‘.-“‘,.l}z_.dy.a.}m,\jr s o s ot a2




/
- REPRODUCED AT THE NATIONAL ARCHIVES

: DECLASSiFIED !
i Auﬂ%fg 7300 29 kﬁg T

B})C__u_‘NARA Date M—

«3--

that By soon ag practloal the technical staff of thisg office be

given fres access in.all countries not only to the geientifie labor-
atories where such work is conteined, but to the military establishe
mewbs &8 well, .We recognize thet there will be great resistance

$o this meagure, but believe the hasards to the future of the world
are gufficiently grest to warrent this sbtempt. I¥ accurate informe~
tion were available &8 to the development of these atomic bombs in

sﬁafmw ot tha wmamant #iwwﬁmn. Under thege conditions there is
reagon to hope thit the wespons would never he smployed and indeed
that the exighence of these weapons might decrease the chance of
sngther mejor war,

/ ?Sd/ J. B, CONANT
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Yo The Seoretary of War
Froms V. Busb and J. Bs Comant

Bubjects Bupplemenbary memorvendum glving further details
concorning military potentlslities of atomic
bowbs and the nesd for intermationsl exchange
of informetion, ;

1. 2Present wmilitery potentislities. The present schedule
of produstion ghould yield sufficient materials during the
gpring and summer of 1945 to provide either several bombs each
having the squivelent effsct of 10,000 tons of high explosives,
or & borrespondingly larger number of bombs esch having the
equivelent of 1,000 tons of high explesive. When it is recalled
that each B-29 bomber was designed to carry sbout & tone of high
axplosive, it is clear that the sdlitary effect of these atomic
boubg is to reduce enormously the number of bombers reguirved to
produce dsmege to the bype of target found in vivilian and in-
dustrial centers. For example, one 10,000 ton HE equivalend
bomb would produce the same order of effect azm 1,000 B-29
bembers carrying full lead. If; as asesms probable at the outsat,
the swaller mbtomic hombs would be developed, then one B«29 bomber
oadrying such & bomb (1,000 ton equivalent HE) would produce the
pane damege ag 100 B+29 bombers fully equippsd. Which of theze
two types of ‘hombe comes imto wee flrst depends upop ceritain
teshiienl developuents now in progress. It is probable that
the most efficient use of the material from the point of view
of gausing the meximum damage for every pownd expended would
be through the smaller bowbs eceuvately placed on an industrial
terget, which, to repeat, would be the eguivalent of 100 B-29
noymal leads.

It should be pojnted out that these bembs, 1ike all
high explosive bombs, give a maximum of damege when used agelnst
wesk targets, thet is industrial instellations and lerge collections -
of bulldings. - The protection against them would be underground

ingtallations aud heavy concrete structures. Jusbd as in the csge

of .ordivery high explosive bombs such structures would be relatively
gafe oven sgainst super bombs unless a direct hit were made, slthough
in the cage of an atomic bomb the definitlon of a direct it would
probably fnclude bombs which landed within & few hundred yards.

.
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Although these memorands are directed to the intar-
national pituation, we would like to point out agein at this
time that the memufacture of these atomic bombs and any further
experimentation in the whole fleld of atomic power presents
very great hasards to the health of & country unless the ex—
periments ave varefully comtrolled. IP is now relatively easy
to conptruct a device which develops atomic emergy in the form
of head using relatively small quantities of geparated uramium,
Buch atomis. edergy machines, which can produce heat but not
explogive energy, arve kuown as "water boilers¥. These smell
water bollers also produce iutense neutron radisticn which
is fatal to anyene coming within 100 feel or #o wnlses adeguate
shiglding is provided. Furthermore, in the opervetion of these
weter bellers redivactive poisons are produced. Olearly such
establishments should be allowed only wider careful. regulation
by the government, yet such installdtions will be of prime
lmportence to the further development of ihe sciences of physies,
chemistry, snd biology, It would be wnthiskable to prohibit
developments of this sort in privete laboratories, yet ¢learly
ﬂlﬁuﬁh axperimentation must be cerefully supervised and con-

A great many industrisl companies will wand o work
in this whole field because thare ars many spplications of
the byproducts of this new peience. Quite apart from the
mejor development of atomlc energy as & sourte of industrisl

. power Industirisl concerns will wish te experiment. with water

bollers and their products, radicactive poimons. Clearly all
such developmeirte should be llcenzed and ell patent rights
showld come to the govérnment. No onme can tell what may be
the new developments in this field of science, or whet will
gome out of the experiments performed in meny different places
with these new materials and these new technlques, Results

of &1l such experiments should be mede svailalbile to the United
Stetes Government end, ag proposed later, through sn inters
national arrengement to the world. As suggested in our sarilier
memorandun to you, the leglelation to controel this whole field
of exparimentation ahd development, as well as to provide for
& mational ageney for furtherance of the art, might derive its
power from an internationsl treaty,

b tare mili phentialities. Two materisls sre

_ a% pregent in @#exdwﬁian Tor use in atomic bombs. is an

isoteope of uraniun commenly called ¥25%, the other a product
of & flsslon remction of uranium, 2 sew element known as “iHM,
Both these substances preduce energy under certain conditlons
by the fission of their nuclei inte fregments.
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Some of our thsoreticsl physicists belleve that it
iz extremely probeble that the enargy generatsd by the fiagsion
of the puclel of "25% and 49" could wnder certain circuustances
produde such a high temperature as to initlate a reaction which
hag never teken place on this sarth, but is closely amalogous
to the sources of ensrgy of the sun. This resctien invelves
the trensformation of heavy hydrogen inmte helium. Ernormous
amounts of ensrgy are released inm this resction. A super bonb
using heevy hydrogen {in the form of heavy water) and detonated
by an atoulc bomb using ¥25% or 49" would bs of & different
arder of mugnitude in ite destructive power from an atomic
bomb itgelfs “We uay therefére designate it as 2 BUDET-BUPEr
boxb, While such & poseibility lies in the Loturs, it could
even happen that & bomb of this type would prove feasibvle
within slx months or e year after the fivst atomic bowb is
songtriached,

' When one considers that such a smper-supsr bomb
ulght be dellivered on an ememy sarget by the principle of

& obot bomb or guided missile, or even without thig possi-
bility from a bomber coming at might or in overcast guided by
modern vedar devides, we see Low vulnerable would be cantsrs
of population in a fubure war. Wnless one_propoged to put
all onsts gities industriel factories wunder ground, oy
one belleveg that the sntleircraft defenses sould guarantee
literally that no ememy plane or flying bemb could be over a
vulnerable area, every center of the population in the werid
in the future is at the merecy of the enemy that gtrikes firat,

In paimbing this lurid piecture of the future it is
hardly necessary to add, however, that it seems sxtrensly
unlikely thet any netion would thus destroy large industrial
centers or eivilian cenbers wnless it was preparved to follow
up with alr, sevel, or land forees. Therefore it sesms um-
necessary to be disturbed about the possibilities of small
countries, perticularly countries with 1littls indugtrial
potentisl, disturbing the peacs of the world by seorei develop~
ment of gueh weapons. The posgibility of any major power or
former major pewer wnderteking this development, however,

- geany great indeed.

» Present advantagze of United g ates and Great Britair
tempovany., The probebilities are grest thet Gevmany is not
far advanced along the road of development of stomic bombs,
It 48 aleo exbremely unlikely that Russis has as yet had
opportunity to earry this subject far, the other hand,
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once the war is over Russia, at lesst, and possibly Germexy
and other sounlries, could quite easily meke up the advantage
which we now possess in technical lmowledgs and selemtific
informution, Mush thet we have found oul in the wey of basic
facts wefe jugt over the horizon when the war came on and
fecrecy prevailed. Quite spart from any leskage of informs-
tion which would be bound to eccur if we foolishly attempted
to méintain & dscrecy orvder on our present solentific infor-
mation, foreign sclentists would soon come te the same
golentific point of view ms we now bold, Our present advantage
lies entirely in the congtruction of phants for the mamufacturse
of ‘materisls, Even this could be much more quidkly evercome
and &% mush lese cost thait at First sight would seen to be
the ¢age, It is an old story in the advance of technology
that afber the fivet person has shown how something cen be
done there are soon developed cheaper and sasler ways of
aceomplishing the game epd. Lest we be deluded on this

point by the lapge suns of money expended by the Unlted
States, we must recall that in order to save time and to
arrive with assursnce et our goal, we procesded to ride
thres horses &t the same time. We now kuow that probably
any one of four or five methods could produce material from
which an mtomlc bomb could be comgtructed. The erection of
s plapt to operate any one of thepe methods would not be
nearly as costly an undertaking and certainly could be ac-
somplished in a few years. We also believe now thgt the
fundementel basis for the construction of an stomic bomb
from the meterisl presents no grest difficulty emd the way
that anyone would naturally try Yo accompligh this end will
succesd., Our present difficulties in this area and our lavge
sxpenditures of money and menpowsr on the ordnspce agpechs

of the problem ave only begause we wish to produce ap repldly
a8 possible bombs using smell amounts of meberial, This regulres
difficult experimentation which is mot yet complets. The way
through on & more orthodex procedure is now ¢lésr end would
not be difficult for anyone to wnderteke, In short, it now
seems that 1t 18 by no means & prohibltively difficult, ex-
ponsive, or laborious underteling to ceomstyuct a plaunt to
produce stomic bombsy There is the further point that the
bhegic scientific information would be essentially rediscovered,
1f necespary, by enother group of sclentists gtarting in the
field when the war is over. The advantage, therefore, that

the United Stetes and Great Britain posges in this sres is

. véry temporary indeed. We cannot overemphasize this point.
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4s  Impopsibility of maintaiming comp y
after the war is over. This polnt is so obvicus that it needs
verys Little Purther expension of what was said in our :

| summary mémorandd, Only strict censorship of the press

or & gontinwation of the present voluntary arrangement would
provent free discussion of this subject., Furthermore, to
attémpt Yo impose complete secrecy would be to interfere
gerioualy with sclentific advance im many related flelds.

It sesme to ua from every point of view of the greatest
importence to have thii whols subject out in the open as
goon &ap militery conditlons allow,,so that (a) thers may be
& public undergiending of the dangers, (b) we may have opem
control by & newly-ethorized agemey set up by Congress,

(8) we mey regulate whatever emperiments msy now be going
on withoub, our imdwledge in private places, and (d) we may
use this new field to advence the sciences of physies, chemistry,

aud bioclogy inciuwding mediecine.

5e

memopravdum; certailily the Russian sclentists and perhaps

the Germans end others may be before long hard in the race

of developing this new type of weapon. They could catch wup
with our present position in the course of three or four years.
The danger is that we would never know, if seoresy prevails as
betwesn countries, whether indeed this were the cese, Hence
our own thoughts about using this weapon inm a future war might
be based on the falge premige that owr ememies could nvt re-
teliate in kinde Bub move dangercus still are the pogsibilities
of the super atomle bomb referred to in Section 2. The devastaiing
effuots of this bowb would be of emother order of magnitude from
the atomic bomb itself and it would reguire materdels thet are
regdily availsble, One cannot say with certainty that such e
bontb can be constructed, but it seems sz probable as was the
atomic bomb development when this research was Plrst undertaken
by the governments But whether or not this particular line
shoyld prove profiteble from a milltary peint of view ons emn
be certain that thére will be umexpected developments which
would inorease enermously the effectiveness of atomic energy
for destructive purposes.

If we ars in & situation in which several powerful
countries are proceeding in secret to develop these potentiali-
tles we shall be living in a most dangerous world. One need
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not elaborate on the repercussions of such a situwation

on public opinion-or on any attempts to develop an asso-
elatlon of nations te keep the pease. ¥We should 1like %o
anphosize, howesver, how closely ell- thess developments
are tled up with advances in physics and chemlstry; any
attempt bo shroud developments in this country with secrecy
for pilitayy reasons would run imto inmumerabls problems
involving varicus branches of sclence. By the game token,
however, this subject is by 1ts very mature idesl for fres
international exchange of seientific information, And $f
there be such free inteychange of informmtion anyons will
know fafrly clearly what is the ststus of the srmement
pituetion in go far as this weapor is conceérmed.

6+ Propoged intermations’  Anformati
For the ressons already outlined we coms to the comtelusion
that the safely of the United States and ihe prospests of
world pease will be furthered by providinmg for free inter-
change of solentific information with all countries in the
fleld of atemlc energy. . We believe this should not be left
to the uguel haphezard methods of selentific publication, bubt
should be opniered in an internationsl office responsible to
an agsoclation of nations. The signatories of the treaty
would guarantee that all thelr sclentists would mske thelr
repults freely avallable to the agents of this internationsl
office, who in turn would sge thab they were given worldwide
publication as fast as they ave obtained. The nations in
the assgelation would further agree to allow the agents of
the inbernational office to visit freely within their countries
and digcuss all matters of atomic emergy with all the selentists,
including the government employees in the cowmntry in question.
It sppears to ws that Russie would be the one most reluctant
to emter into this combination, Yut since we hold the advintage,
if only temporary, in this art it would seam that the guid pro
quo wis evident.

: While we bellieye that arvengements for free inter~ .
change of sclentific information would be & great step forward
in removing some of the dangers to civilizatlon inherent in
this new development, we believe that srrangements should
prosesd further, if not at once, as the gesond step. The
gang internationel office should provide not omly for the
free clreulstion of Llbts agents among the selentific laboratories
of all coumtries snd the free publication of all the scientific
appects of the subject of mtomic energy, but should alsv provids
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for inspection of all technicsl installations. This pregents
8till greater difficulties and would presumebly be viglently
oppesed in this country as well as Russia since it would mean
in the lagt analysis the opening of sll industrisl plants to
officlals of an internstional organisetion. We bellave » how-
ever, that if people inm this country and in other countries
are convinced of the tervific potentialities of the nsw
weapons which now lle just over the horizon they will be
willing to provide for such an arrangement with due safleguards
to commerciel #etrete. Since the inspecting agents would be

- selentific and technical men with the traditions of the Bro~
Teggions, we belleve there could be developed befgre leng in :
such an intermational copps of experts a tradition of integrity
and responsibility that would insure that thelr inspectorial

- powers would net be sbused. That is o sayy they would resist
the temptation te divulge secret information not in the field
in question which they obtained in the course of their dutiesg
to thelr own govermment or to some commercial concern,

: We recognize that even at the sclentific level thgre
ig pome chance for evaglon and that &t the technical and in~
dustrial level there are very great chences for evesion,
Nevertheless, we believe that along the path we outline it
would ba possible to progeed toward a definite goal, and
that even if the achlevements were far less than ideal the
attempt would be worth while. We have been unsble to deviss

. any other plan which holds greater possibilities that these
new developments can be ubilized to promote peace rather than
to insure devastating destruction in another war,

(BIGNED) J. B. CONANT

V. BUSH J




