s Gordom Desmn, Chafirmem

lnitsd Stateg Atomic Fpexgy Coedsgiom .. 0 i
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‘Dear Caxrxrssioner Dean: ‘

Fron caaversations with Dr. Teller and with memhers of the G.A.LC.,
- understond that meny impartant oebers of the Depertment of Defonse axe
mmwmmgmmmammm
develop the H-bxd end thot they mxy actuslly be shead of us. I fully
ghare the first concern, aond I belicve that this possibility is the ane
capelling reason for o rresent razgpdd develomment of this wesgca.

Msmmmmam:mmmsmmmtxmm.

Itisowmwmm:brmwmmthewm,
aspecimysime.lhmammmmm.\m,‘m
the Foll of 1545, I make an estimata, purely cn the besis of Yeasouing
thet the Pusgisng could probably have an atamic bamb in sbout five years.
This estimats, published in the pagphlat “Coe World or Gone®, poved ,
Tather accurate, end I may, therefore, be tted to oakn enother guess.
(8imiler estimxtes were made in 1945 end 'h6 by meny of my calleagues who
hzd actuelly warleed an the Manhatton Project and were repeatedly published
in the Bulletin of Atcais Scientists and eloeubere. Ceneranl Croves s Dr.
V. Bush predicted times up to twenty years.)

Undoutedly, the Russians were very much helped in the developrmend
of their ficsion boxb by the information given them by Dr. Klous Fuchs. This

| T q3i-6
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expariment alone, cs vas fortunately the cose with fission bambs. Nobody,
Ibm.mammﬁsmmwmam“cmm
scalce tosts. Ve csn, therefore, safoly assume that the Buassians are not as
mxch 88 half o year ahead of us. I further would trust owr own technical
ability encugh t0 belisve that the time from the first successful test ta a
M@MM@M&I&@,MNWWWMM

It 1s, therefore, my cpinion that a contimation of our efforts at
the present rate would asswe us of a sefo mexgin over the Russians, In the
endooed memorandima, I show that the rogress of cur work oo thermamuclear
wespons, sincs the first RBussian bood explogion and ecpecially since
Teller's discovery cf the nev approach, has been ebout as r=pid as was - ~
techmically feasible. I would expect thot this will contimis to be the case.

— . Qeeriy, no aoount of work can assure us of a lasting moncpoly in

this ZieI4.™ Ui ths contrary, 1£-ws now-publicly intepaify our effoxts ve
ghall forcs the Russisns even more into developing this weapon which ve
beve every resscn to dread.

- e ST

Youre very gincerely,

/s/5. A. Bothe

Bens A. Dethe

1A - Gaxdon Dean

2A - Devid Griggs

3A - Rooert Oppenhoiner
ka - #. E. Broedbury
S5A - H. A. Bethe
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LTt soes z:::prop‘—iate ot this time to review the history of our therns

g‘!.c:r progT=, #n order to correct two appcrently widespread irpressions vhich ‘
T copsider errc—cous. These are (1) that thas progress of this progren, sincs
the Presideaticl directive of Jzmary 1950, hos been slower then ves
“technleslly feasible, cod (2) that the Russicos mey hove been able to errive
at & usahle the-oomuclesr vezpon by stroightforverd developsent froa the K
irformtioan they recelved fro:. Pu:.hs in 1946, )

This bistoricel sketch m.cht pe.rhaps be better written by a peber of
the Les ﬁ__z:::::s Scientific Ieboratory vbo would beve oore direct bnm.led.ce thon
I heve. Esvzi=z, I =27 bove the cdvoniege thot I bave been eganlly exposed

to the Tiews cf the monoge—eat of the Ios Alcooss _._:orﬂtary cnd to those of

D“ Eéwo=d Teller vho kos been 7 pesscazl friexd JoT t'.t:.,-fi.e yeass.
Yoreover, I k== kept in continnors close touch with tbe vork bere erd bazve
pazticizzied In it port of thke tire.

In the e——er of 1546, the following facts om ther—omiclear resciioms

egoes—ed to bzve been esteblished by the work of Dr. Teller's groum &iring
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[. (2) In o sufficientl
take place ed coulci proec Te, given “utficient initict
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bespercicze), '
. - (®) Ace -sus'cain!.m; and propcg:‘.ting reactica
geax>d a 1ikely :):ssibilityj

N

(c) 1T pucces s’\_‘L, such ¢ reactica cculd éelives exzcrgles

el :z‘:. 14 1790 ficsica bass end nsre, frxm 2 éavice
el rin= pot uch pIire #h~a ga cordinary ficsicn bosd end

consoirine rairly chalp r=2a:t-1s, Tois éevice is pow iz
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Tiie wms oo stoiviiely the sizte of affairs vhaa rusks le?t los £lz00s

ca Juna 15, 1S%6. From then uptil the ead of 1647, retmer imlensive
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thc* wetical vorl cn thermomuclear ressiions wos done, espacially by
“‘I'eller, Richt:yer end B.,r"...hﬂin. In p..rt. cular, the Alom Clock, a c-:d.ce

coasisting ©

investig=ted.

ISter the sureer of 1947, work on lerge-scile the:'.:::rm:lc-jr reactions
1=5 curtziled, Tirst becsuce no idea far 2 thers r—savclear veopon ceeded
15 exist that offered preat end i-meldizte pruzise, cnl cceond bescuse it
\=s feltethot tle Los flomss Iedborniory, vith its limdted sciextifie

pq:s "—51 c:.,'!,‘. ,.-..- cy 1% 2@ semm®e T o TN 8 mey .-3 :ts —nean Lo N a
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B S ] — Ve D Srwmes mmes Sremesm s mwes W - et wn amo ek w
resporsibilities of {—roving fissica wespcas. Eoever, ty the cicile of

1, . - . F
1gh3, Tellzr kod Zrented the boocter, in yhich e firsicz baD
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- In Scpteixr 1c%3, the firct Fussitn va=h crezted o changed gituation.

s en ensver, Dr. Teller recomenicd the ecceleration 'of the thermoauclezr

yyogran. Tbe Les Acros Icvoretory vihich had 4n the necntise been creatly

strenctbencd by the addition of n=¥ personnel, acceptied Teller's sugoection

r—e3iciely end entihsizstically. The soint rocamr=iation by Teller cnd

shorsiory led, efter considershle discucsicn, to the Presiéeztizl

the
=:estive of Joounxy 1250, ¢:ich in turn put the esTors ot los Ale—s3 on
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esuliing from the cccurate peasurzoenis of Tuck ead his growp in 1951. The
::..cz'._:.-‘siom o2 Foo? ord Ulem, kxiover, vere ot deliritive, =i the fiml
lecisisn choul the fexs5ibility of e thermomuclesr reaction in liq'..id
Zeuteritm will oaly cowe whea & full-scale rachine calculctioa an this
«roble.:: is cox=led ot vhich. todes Inio eccount all frperizant physicel

-
.,

~razeszes.  Such a c2lerlation hos now besn propared. Even i }){-‘,3‘?’3{3&\155 |

should twrn o:t to be Teceidble, it vill resein imprecticel end umeconaslcal,

Sryieloz swworises froa suzh e caleslotion, the thecceticzl vork of 1950

[

. S 3 ~dk 1, ——- - - -
128 shmm thnt evesy itporiant point of the 1645 thermoguclecr projros ked
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heraonuclezr progrea, cnd its ein wos to use fissionadle naterisls nmore
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“of Ulen ond Fernt in 1950 (vhich yore logical steps in the progr=a) vould h-vejx

1cd nearly every scicntist to glve up the themonuclear progrea c.ltocether.
Ouly Teller's persistent belief 1n the precticebility of thermoauclear
recctions led to our precent, ccpletely novel con*c'at in this ficld. It
vould te a nost reocrinnble ceimcidence if the Fuscicn piolect kod tzten a

girilcr cource.

.

na2v dezizm fer © themiomuclesT rezction is i=m>wa cs

——:cnuclecr ¢ .

-3 ! > .o d h
It ves el iately clecr to 21l scientists conzernad tizt Tellecs's

rew cuscectica provided feo the {isst ti:2 o fime baciz oo oo UlaliliLTilS
Trogro=.  VIthoub tesitotinn, Lus fitmss coiptslidhz mIv zoi SRS s CLLT
121@ o meatirs cn this sublect in Princeica in the niédle ol cuae 1. ,l Sle
izetins wrs elso ctienied by the paThers ead the monager of the A0 gl iy e
ansiie==tie mraz of SiafP lmders ol comedi-nts of the Los Mco=os

mz2ting \—" unaninsuely in Ievor of eative e=23 ic2id pusudt

—t - U—.b;

a test to be prcpared £s soln s it wT= cletr

of w=rk oa ik

vhni ermocily ims to be tested.
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Bovever, in Scptedber 1551, when the initial colculetions bed shovd
pro=ise, discsreescat erose betveen Teller ood the rest of the 1os AJ;.':.Sa
Lovorctory &3 to tke date for & full-scale tesb. 1os Alznos proposed
Love=—er 1952, vherecs Teller éeannded 2 drte four to six ponths eerliers

. .

It will dbe ghovn 15 the folloving thet Tellcr's d2ue couid pot howve beed

pet.

The‘tbcaretic::l vork starved 3r=a2iately, in June 1G51l. Tour r=Jjor

proolen 13 3o be solvel, coacernirg
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Problen (3) turned out much sirpler then hod been enticipated. It

should be noted th=t this is A.Ec:ple ~verscl of the p::ition 1n 13%6
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vezpozns vhich the Los Al=mds profect %22 ecotred in ¢k
PTO¢ -

- Predlen (1) vns initially corsicered the ecsiest of ell.

T

ce
o

1952 unioreseen difTiculties cppezred, coamected with ©

’ ! Thig redesirn cane at the lstest nmoment copatitle with

Py - - .. R - . ... R repmn? AR
mazting the test dote of Ilcverder 1952; hod Teller's test dote we.l 2oi€5.€25,

r=lrzion vould kave hezn irpossille end the test weuld ve*y p-occdly hove
foiled, - Dw.. ARCHIVES
.I telleve it is oancms froa this outline ihet the thessetical
Drc.xo en S ” :.’:.' E :."" 15 procecied £b mawimo speed oz th2 nxeent this
cevice v2s cc::cei':“" - ":his rcte of p*-o,:;re-s ves only pa..si.,le Ty =2
c‘.:te::siv‘e us2 of high-coeed co—a'.:u._c, r..'*L_nﬂ" viich ¢1d nct exist ¢ yeor .

e~xlier, Th2 ccncerticon off:




“end it ves, tberefore,’unprédict:*_ble vhen 4t would occur; in my opinion, it
is m:rk::‘a}e that it occurred oo soon tfter full-scole tbeorétical vork on PR
the Lydrogen boh was resumed. | ' o '

At preseat, roughly 75 percest of the work of the Staff Mesbers of the el

Los Alzmos Tacoretical Divisioa 1s govoted to theroomuclear reactions, and in

£,

Gition the eatire worl of the loiicrheorn Project. It should be noted tko

< b S < - - gele & ald ace— .o m — —
thic Tield ihe thaoooitleal work daterzmines the cvirzll prozTess 40 o =ach

l.;

c=ccter extent thon eryvhere else.

a concider-tle strzin on both the thecreticel z=d the enzipearing work te-
couse thecretical pro=ecs peceszitcted froguant chorges of desizn. Prepore- ]

=0 . - %L ewesd F ol F - - .q- o 2 TNS e -t P - -
tioa of Chsurveticas Lo L2 fest vEs onoeganlly éisTicult pooslez 2l s . '
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successful, Ca purely thecreticzal cowds, suscess oy be expected, tut tb2

'cction of the device is s0 co—pliccted thet feiluse 2t oze pcint or

gs::i'at]:.er vould pot te swprisizg.| In cose of success, the 32eld oy be

o

. ot

(65 to=s) to be practiccl. Reluciica in veigst to coout 20 torc, end in

dizrieter to evout 65 inches moy bte possidle by }
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fa N.j'_ecause of the likely occurrence oi"

Tcylor .tnst:bilita
; For the further developzent of thermonucleor we2pons, tests of

coponents rather thoa Adl-gcale vespons oppear fruitful. Thus At Les

\'*" ;

. ‘u&g. -\»

of T=ylor insizh!liiy have tecn 2oopused in ccozecilen with the " lera Clock,.”®

Finelly, for tke purpose of re:'mcig wveight, it h2s teen sussesied to test
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I:x ihis work, the ccilebcreiion of casthar 0%63:_3;\@}1:\'357

A

vith Leos &1enss vold be desirchle.

Tz fezsiblz fissicn cnd fusioa bosts hove, therefore, coze roihar clese %0
2ch otler, end vhile fusfon da=ds now erpecr fecsible, they hove re=zinel

“ircnzly compliczied In compoxisca vith fiszloz basSs. In oilitica, tha

e ™

21250 of Tusion bads of subsiantial vield is likely to re=ein substaniially
igser thoa ket of e Jioziz-b fission badb. A1l theze points will 4end to
clzvz tlelr proctiend uses s ©s ye2porns,

* caseere o meer



sbould be sacccs.;i\xl, this tine con hexdly be leca th..noneanda.ha:lito

tvo years. It is rmore 1ikely thot &

cretleal work, componeat tesis end

Tvll-scole test will chow the "21z— Cloci" %o be less efficient th~n is

nov espected, cnl th-% ciznges of decifm ond, therefcre, tinme delcys vill

be necessery,

I woull zicmeorize the hisicry of tre th-o—momuclerr develozent es

iezcitle, cervainly ircrocotl

(2) There exe 2t present oaly two pramisirg wveys to obtein

ezrpnest oniy afier the irmva-iion
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(3) E"' zveicimznt of e poscibly Drocilszrle device eould besin in

cl the rziiction irplosien
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vork. Since the time tke fvention ves mefe, work hos pros-essed
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(5) Tre "Alera Clock™ wos imveatsd afiter Fuchs lest ’ E:.d teccme

praciic=l enly by the irclusicn of 1.15 (in 1950) o= 1%s coa-

biraltica with tZe rodiostion #-pleosiceo. l

ler-

(8) T=e ttemmomucleos work ef Los Alomos voms never rexly in
moted. tveen Fall 2247 and F211 1549, the beosier ums
deraloped wixch proved very Irperiant in its ovm Tishi and
oroved clcser o presest desisn thon the IGES version cf e

Dilazz2le thermianclenrr roncticn.,
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