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Anoug tha nnral possible mathods of seps ra:in; uranium isotopes,
‘the gas centrifuge ranlu high as a competitor to the gauoul e
. diffusion process. In facr,. during World War 1I, the gas centris
ige was qjeulop to' & point where it vas uﬂwsly conttdarnd as

the process to use !o: ?.M, llr.g-:scalc upara:um of nnrtchc¢
uranium for veapons. Howevar, the gasecus diffusion process vas
uhe_ud as the ptoducttou process because it had fewver umsning
- Py ‘developzent problens yet to be solved. No further work was done

§ on gas centrifuge dculopun: until 1953 vhen the AEC reopened

o studies to evaluate the process as a means of separating urtntun :
isotopes. A mlb scale nua:ch progru wvas conducud con:imously L
wmed} 1s60. i ¢ _ e

In 1?50. on t"u buu of dau obui.ncd £roa 1:: ruu:ch prozrn
“and of inforzatfon regarding work oa the process by foreign uciom. e
4 ; the AEC estizated the potencial of the gas centrifuge as a means by
B which additional nations might acquire an enriched uUranium matexials = '~ .
R production capability and thus be in a position to fabricate nue.lur [
weapons. This Nth pover assessment was based pricarily on an _
cxtupohtion of technology on laborstory type rather than production.
type centrifuges. On cthe basis of this assessment, the AEC undertook -
. a pore extensive :tnvucisatiou of the gas ccn:ri{ugc process in nzde:'
| _to obtain a core zuliltic apputul of thc ;u un::tfugt as a
Gl i _production prncew. : .

THe Comusion hu uccn:ly conphud,c nuuuun: of the m:h pwu
probles on the basis of the technology developed over the past thru : i
years. -Thil re-evaluation is more comprehensive and useful lin:c !

it is now based on actual performance of a pilot cascade using

productton l:ypc units. These units, incidentally, represent a

sizni.ﬁcant ldvameunt over the hbcutory typu waihblc in 1960.
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In summary, the AEC work has dexonstycrad the:s gas centrifuges can

ba cascaded in plant arrangements for cha praductian of weapons-

grade enriched uranium; praduction unics acw dovalopad can be directly .
. used in a production plant; and the Bower and snace requirazants for

such- a plant are c=enabla to clandcs..ina oneration. 3

Tha AEC considers ir impnr:an: to the nationsn. Jefansa and security of’
‘the United States to minimize the sprczd of z=a cantrifuge technology

L - ead thereby reduce rhe passibiliry of non-auclaar countries develeping
ar. enriched uranium production capabilicty. o balieve that, with

access to infermatiaon such as davolaped by o AEQ, it would ba

feasiblae for a numbar of countries with indusztrial ccpability to pro-
duce enriched uranium by means of 3 smsll gas centrifuge plant er assist
others, not 8o indvuatTialized, to doveloy such & production capability.,

Some countriex, such =5 zhe United Kfngdom, Jest Gormany, and tha
Nezherlasds, are now engaged in davelapment weri with tha objective of
devaloping tha grocess az an economic campetitor to zaseous diffusica
for producing enrichad uramium for uvie ia nucloar powar raactors and
othier peaceful purpcses. . Thus, wa c¢an axpact thor there will be coa-
tinued iaterast by countries in the davelopxent of the gas centrifuge
- process in hopa that it will badczc economicaily atcractiva to provide
& tource of enriched uranium that will be 1ndaperdaut oi the United
States. ’
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In addition te the usa of the gas cectrzifuge for the separz:ign of
fissicnable marerial, it can also be used to ceparate isotopas of
other elawvents such a® tungsten, molybdenum, sulfur, ete., which nay-

. have inpértant pezceful usee. Purthor, some of the technological

" capability developed during the investigation of the gas ccntrifuge

* process would permit a country to apply this cajpability in areas ol

materials, fabrication technigques, stzess tralysis, bearings, rTotox
dynanics and fluid machanics. An exzsmple of particular interest and
of potentially far-raaching benefir iz the z;pliczeion of the AEC
capabiliey in developing urclassified liquid centrifuges. This Jevelap-
cant has been used by borh the AEC ard rhe Natiornal Institures of Health
in the separation of virus materials 1n cancar resaarch.

The AEC bas over the last few years tchon staps vhich have been effec-
tive in limiting the spread of gas carrrifuge technoloaay. Near the end
of 1959, ir became apparent to ctha AZC that uncicszifiad progra=ms being
conducred in West Cermany and the ¥atharlaads had progressad ce the point
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where their technolagy might ba cquel to or batter than that davaloped
in tha Unitad Stztes, Followine con evzication of our own zdvances ia
gaa cencrifugs technology as woll. ns these nudlished by the Germons and
tha Dutch, the AEC coneluded that a “"Srealithrough" in gas caacrifuge
technalogy haé occurred and thao: horeaforiit work in-this field subject
to tha jurladicetian of ctha United Stztes would be keot classified. In
July 1960, ca a rasult of disgus:isnz zneng renrasantativas of cha US,
- UR, Wast Geriian and Netherlands Governmanls, apecial arranzerents were
evolved undes vhich thesa countrics zjrecd o ¥ecey their gas ceatrifuge
progra=s classified. Tnesde arszngezencs havae worked out sacisfactozily
up to the presenl time but thoro ia now presaure building up to osen
the figld. Ther: are indicatipns of a desizg on the part of tha Duceh
. axd Germans for a relaxation of rhe acre-penznts. This waa evidenced
dering a recani visit to Garmzny where & woedting on this schject wvas
held by US, Bricish, Ducch and Garzzn ceprocentatives at which tize ic
was agresd thzal the claasificatfoa arran,czests would be continued.
Also, rhe Gercan a22d Dutch Govarnzercs stateé their intentions to
Tarain fraa to fiIle claseified patent anplicztions im countries with
which they hava arrangements eaabling such filisg.
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Wa have also taken atringent stans to prevant the gpraad of gas cectri-

fuga tachnology at homa. Although coa AL cutrently aliows US private

indugtry to participete, with privaca funds, in Ene davelosment of the

gas centrifcsa merthod of ifgotopa sezarccois:, and provides accass to

AEC reseazch and development information fn shiz areas, speciil critaria

aze imposad zo thab oniy companies wio a-a cnzaged inr or progosa ta

engaze in a suﬁlfﬁﬁfia{_effort in eeacrifize developcant are granted

an access pernit in thia category under tizh: saeiLricy restrictions.:

. 3 Hichin its owun ipternal adminisiraticn, the AEC considars gas sentri-
fuze Inforrmazion as sensitive as ti:ar of saseous diffusion tz2chnology
and tharalore restricts itfs dissexnlnation va a2 linicted aumber ol
personael. Further, we have had gss cextrifujes placed on the Depirt=ant
04 Cozzarca's Positive List o xzesur2 US control over the export of such
equipzant and/or its cooponeat pcits.

The AZC is considaring tha question cf tha level at vhich it should con-

tinue ics reszazch e=d developzont efforrs in this area. The odjec:iives
. - of the progzsa would ba to enshbla us to be adaguciely informed on tha

importzeat aspacts of tbis ficid of cechnoloyy, £nd eiifactive ia dis-

" cussing elcssif{cation of gas cenrrifuge work with others. In adiitien
we would ba in a positicn to mzke souad judsmunia on policy Ctters
related to this area of AIC scrivity, and to evalvate proparly the Xil
powar problom, oo 3

- —— -

e | L s 41279




| _OFFICE DIARY

: GLENNT..
Honorable Robart §. McNamara =4 - ) Chr UGAEO?E":E&_‘F;G' .
\ : ' _ ‘ l .} rorvEm-pane

Copics of a raport nman:ir.: tho analysis of tho ga» cun trifu"a
process for the production of enriched uranfum by -an Nth power ize
enclosed, It includes a range of csvimatas from centrifuges presénc-

1y availabla to cantrifuges subsiantially more advanced in technology.
Tha report identifics the tima Intevvels for the production of the
firsr waapon assuming cases whero the Neh power dozs and docs rat have
available tha presont US cencrifuza technalsgy, The potential of tho
advoaced gentriiuges for wozpons paterial nroduction, L. e., cantri-
fuges with peripheral aplecs beyond 450 m/s, is based on extrapolation
‘of axisting tecinelogy. 'Tha escimatas using che mora advanced machines
éo include uncertainties which cam only be removed by demonstrations
sizilar to thosa for the prasant cantrifupes,

In view of the preslures from shzcad o remova restriceticns on the
disseniration of ‘information on eantrifura tacheolegy. in recognition

of the uscfulnass af the centrifuga process for peaceful applications
not related to separation of isotopoc of fissionmable material; and
racognizing that despite our bYest zfforts to limit the €I ssc:inztinn af
the zas centrifuga tachnalezy this knowlidze will eventually be accuired
by Xth powers, we wish co sesura that the palicy we adopr at this cize
wiil tast serve cuz national security intarasts, We would particularly
- walcon# your views or coemzancs on:

Tha importance to tha U. 5. of mrximum delay iz the sequisizion
by an Nth Powar of a capability to produca fissiocnable materials
suitable for atomic weaapona use, cven in very limited cuantities,

If such'delay is ¢f great {mportance, are there othcr naticnal
security objactives wiaich would limit the irplezentation of a
prevancion or maxizum delay policy 25 it may ralate to lny
pazticular Nth Power?

" We would also velcoma any cocmernts you may have with raspect to the
analysis conrainad in tha 3th Powar Report and on possible approaches
towaré limiting disseminacion by o:Her coucerias of gas centrifuga
technology.

We have trapsmitted similar letters ard cyzles of tha Nth Pawer Report
‘to the Secretary of State; Director, Central Intelligenca Ageancy; arnd
Diractor, Arms Concrol and Dissrmorent Agency. We propese that appra-
priate rapresertatives of our respactive staffs, and representatives of
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Stata, CIA, and ACDA ﬁiat ﬁo discuss the gas centfifuge = Nth
guestion and to develop a prepared policy for our consideratio
hope such discussions can begin by mid-ffiay and that we might h

; r comments by that tima.
S5 wasa Sincersly yours,

\ . : : ] : . : ; ﬂ'f"! - . . !
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