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Dear Bob:

Among the several possible methods of sop-.rating uranium isotopes, 
the gas centrifuge ranks high as a competitor to the gaseous 
diffusion process. In face, during World War II, the gas centri­
fuge was developed to a point where it was seriously considered as 
the process to use for the large-scale separation of enriched 
uranium for weapons. However, the gaseous diffusion process was 
selected as the production process because it had fewer remaining 
development problems yet to be solved. No further work was done 
on gas centrifuge development until 1953 when the AEG reopened 
studies to evaluate the process as a means of separating uranium 
isotopes. A small scale research program was conducted continuously 
until I960.
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The Commission has recently completed,a reassessment of the Nth power 
problem on the basis of the technology developed over the past three 
years. This re-evaluation is more comprehensive and useful sinze 
it is new based on actual performance of a pilot cascade using 
production type units. These units, incidentally, represent a 
significant advancement" over the laboratory types available in 1960.

In 1960, on the basis of data obtained from its research program 
and of information regarding work on the process by foreign nations, 
the AEG estimated the potential of the gas centrifuge as a means by 
which additional nations might acquire an enriched uranium materials 
production capability and thus be in a position to fabricate nuclear 
weapons. This Nth power assessment was based primarily on an 
extrapolation of technology on laboratory type rather than production 
type centrifuges. On the basis of .this assessment, the AEG undertook 
a more extensive investigation of the gas centrifuge process in order 
to obtain a more realistic appraisal of the gas centrifuge as a 
production process.
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In summary, the AEG work has dcxon'strc:id the: gas centrifuges can 
be cascaded In plant arrangements for the production of weapons- 
grade enriched uranium; production units now developed can be directly . 
used In a production plant; and the power and space requirements for 
such a plant are amenable to clandestine operation.

The AEG considers ic important to the natlonr.". defense and security of 
the United States to minimise the spread of gas centrifuge technology 
and thereby reduce the possibility of non-nuclear countries developing 
«r. enriched uranium production capability. Wo believe that, with 
access to information such as developed by the AEG, it would be 
feasible for a number of countries with industrial capability to pro­
duce enriched uranium by means of a small gas centrifuge plant or assist 
others, not so industrialized, to develop such a.production capability.

Some countries, such as the United Kingdom, West Germany, and the 
Netherlands, are now engaged in development worx with the objective of 
developing the process as an economic competitor to gaseous diffusion 
for producing enriched uranium for use in nuclear power reactors and 
other peaceful purposes. . Thus, we can expact that there will be con­
tinued interest by countries in the development of the gas centrifuge 

.~ process in hope that it will bedcme economically attractive to provide 
a source of enriched uranium that will be independent of the United 
States.

{ ‘ •
| In addition to the use of the gas centrifuge for the separation of

fissionable material, it can also be used to separate isotopes of 
other elements such as tungsten, molybdenum, sulfur, etc., which nay •

. have important peaceful usee. Further, some of the technological 
capability developed during the investigation of the gas centrifuge 

• process would permit a country to apply this capability in areas of 
materials, fabrication techniques, stress analysis, bearings, rotor ' 
dynamics and fluid mechanics. An example of particular interest and 
of potentially far-reaching benefit is the application of the AEG 
capability in developing unclassified liquid centrifuges. This develop­
ment has been used by both the AEG and the National Institutes of Health 
in the separation of virus materials in cancer research.

The AEG has over the last few years taken steps which have been effec­
tive in limiting the spread of gas centrifuge technology. Near the end 
of 1959, it became apparent to the AEG that unclassified programs being 
conducted in West Germany and the Kathorlaads had progressed to the point
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where their technology night be equal to or better chan that developed 
in the United States. Following r.n evaluation of our own advances in 
gas centrifuge technology as well, as these published by the Germans-and 
the Dutch, the AEG concluded that a "brer.":through" in gas centrifuge 
technology had occurred and chat hcr.caforii; work in-this field subject 
Co Che jurisdiction of the Uniced States would be kept classified. In 
July 1960, as a result of discueuiona among representatives of the US,
UK, West Gerr.tan and Netherlands Govcrr.raar.es, special arrangements were 
evolved under which these countries agreed Co keep their gas centrifuge 
programs classified. These arrangement*; have worked out satisfactorily 
up to the present time but there is now pressure building up to open 
the field. There are indications of a desire on the part of the Dutch 
and Germans for a relaxation of the arru.-.gamants. This was evidenced 
during a recant visit to Germany where a meeting on this subject was 
held by US, British, Dutch and German representatives at which time it 
was agreed that the classification arrangements would be continued.
Also, the German and Dutch Governments stated their intentions to 
remain free to file classified patent applications in countries with 
which they have arrangements enabling such filing.

We have also taken stringent steps to prevent the spread of gas centri­
fuge technology at home. Although tr.a ASC currently allows US private • 
industry to participate, with private funds, in the development of the 
gas centrifuge method of isotope separation, ar.d provides'access to 
AEG research and development information in this area, special criteria 
are imposed so that only companies who are engaged in or propose to 
engage in a substantial^ effort in centrifuge development are granted 
an access permit in this category under tight security restrictions.- 
Within its own internal administration, the AEG considers gas centri­
fuge information as sensitive as that of gaseous diffusion technology 
and therefore restricts its dissemination to a limited number of 
personnel. Further, we have had gas centrifuges placed on the Department 
of Commerce's Positive List to assure US control over the export of such 
equipment and/or its component parts.

The AEG is considering the question of the level at which it should con­
tinue its research ar.d development efforts in this. area. The objectives 
of the program would be to enable us to be adequately informed on the 
important aspects oz this field of technology, ar.d effective in dis­
cussing classification of gas centrifuge work with others.. In addition 
we would be in a position to make sound judgnar.es on policy matters 
related to this area of A2C activity, ar.d to evaluate properly the Xth 
power problem.

41279



• *

---------OFFICE DIARY

McNamara - 4 - GLENN T. SEABORQ 
Chr U8AEC, 1861-72n

, FOLDER-Paae . 4 1 2 8 0

. Copies of a report sucmarizir.3 the analysis of the gas centrifuge 
X  process for the production of enriched uranium by -an Nth power are

enclosed. It includes a range of estimates from centrifuges present­
ly available to centrifuges substantially more advanced in technology. 
The report identifies the time intervals for the production of the 
first weapon assuming cases where the Nth power does and docs, not have 
available the present US centrifuge technology. The potential of the 
advanced qentrifuges for̂ vecpor.s material production, i. e., centri­
fuges with peripheral speeds beyond 450 m/s, is based on extrapolation 
‘of existing technology.yThe estimates using the more advanced machines 
do include uncertainties which can only be removed by demonstrations 
similar to those for the present centrifuges.

In view of the pressures from abroad to remove restrictions on the 
dissemination of"information on centrifuge technology, in recognition 
of the usefulness of the centrifuge process for peaceful applications 
not related to separation of isotopes of fissionable material; and 
recognizing that despite our best efforts to limit the dissemination of 
the gas centrifuge technology this knowledge will eventually be accuired 
by Nth powers, we wish to assure that the policy we adopt at this time 
will cast serve our national security interests. We would particularly 
welcome your views or comments on:

The importance to the U. S. of maximum delay in the.acquisition 
by an Nth Power of a capability to produce fissionable materials 
suitable for atomic weapons use, even in very limited quantities.

If such'delay is of great importance, are there other national 
security objectives which would limit the implementation of a 
prevention or maximum delay policy as it may relate to any 
particular Nth Power?

We would also welcome any comments you may have with respect to the 
analysis contained in the Nth Power Report and on possible approaches 

. . , .toward limiting dissemination by other countries of gas centrifuge
V  technology. . '

We have transmitted similar letters and copies of the Nth Power P.eport 
. to the Secretary of State; Director, Central Intelligence Agency; ar.d 

Director, Arms Control ar.d Disarmament Agency. We propose that appro­
priate representatives of our respective staffs, and representatives of
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State, CIA, and ACDA meet to discuss the gas centrifuge - Nth 
question and to develop a prepared policy for our consideratio 
hope such discussions can begin by raid-$ay and that we -might h 
'ur comments by that.time.

X
Sincerely yours,

■zSSr-rtn& rChairman
The Honorable Robert S. McNamara 
Secretary of Defense*
Enclosure: Nth Power Evaluation

bee: Chairmen, Cys. 3A and 4.',, wo/its
. Commissioner Palfrey, Cy. 5,'., vo/tinci.

, "• Commissioner Har.ay, Cy. .‘.V, ue/er.e;.
Cosaissistsr Tope, Cy. 7A, wo'anal . 
General Klnagsr, Cys. CA end 5A, wt/cncl. 
Adi??, Cy. 10.'., m o/encl.

Distribution-:
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