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Exhibit 1.
1. Page from Israel Balporin's Kotebook -
t 2 )

1.( Letter dated December 10, 19&3, to Professor J. Chadwick,
Washington, D.C., from W. A. Akers, British Ministry of
Supply Mission, New York City, and letter dated December 11,
1943, from W. L. Webster, British Supply Council in North
America, Washington, D. C., to General L. R. Groves, re-
flecting that in England Fuchs had undergone a %Special
Clearance” for atomic energy work.

t3

1. Letter dated October 22, 1947, from L. G. Ralfe to Mr.
Carroll L. Wilson, General Manager, U. S. Atomic Energy
Commisaion, requesting clearance of Fuchs to visit Chicago
University (Argonne National I.aboratory)

Exhibit 4

re

l. Letter dated November 7, 1947, from Carroll L. Wilson, Atomic

Energy Commission, to Mr. L. G. Ralfe, British Commonwealth .
Scientific Offico, Washington, D.C., granting cloa.rance for
Fuchs to visit Chicago University.
Exhibit 5
1. randum dated August 6, 1947, from D. Dean to T. O. Jones
approving clearance for Fuchs to attend Declassification
grence at Washington, D. C.
t
Memorandum from C. A. Bolsnder, Jre, to Admiral Gingrich
(dated January 12, 1949,) with attachment concerning the

1.

progran under the Manhattan Engineer District from 1943
to 1946, and the degree of access had by that Mission.

t 8
List of Reports prepared by Fucheg ¥ (u y

t9
Letter from Francis Hamack, Atomic Energy Commission, dated

May 19, 1950, transmitting portions of a report evaluating
informstion passed to the Russians by Fuchs.

0£
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/% €
British Mission that participated in the atomic energy i("'J

List. of technical meetings attended by Fuchs while at Los Alamos‘](uj
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1.

List of some of the reports prepared by Fuchs personally or in
Gollaboration with other scientists while working under the
Manhattan Engineer District, on which notes have been placed by
Fuchs indicating whether or not tho reports were furnished to
the Russians,

Exhibit #11

1.

Signed statement of Fuchs dated May 26, 1950, (does not include
technical dn.ta).

Exhibit #12

i

Signgd statement of Fuchs dated May 26, 1950 (includes technical
data).

Exhibit £3

1.

Signed statement of Gold dated July 10, 1950, concerning
activities with Fuchs.
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B. ACCESS TO SCIENTIFIC INFORMATION AND DISCLOSURES TO THE RUSSIATS

It is impossible to determine exactly how much information of a
golentifio nature was soguired by Fuchs during his work on atomic emergy in
England end the United Stetes. It ia alsoc impossible to ascertain exactly how
much information or knowledge he passed to the Russians and the value of such
information to them. An evaluation in this regard can best be arrived at from
an examination of JFuchs'. statement to Dr. Michael W. Perrin, atomic soientist
connected with thd British Minlstry of Supply, which statement is quoted
verbatim below; a summarization of the nature of his work in the United States cw
snd his access to sclentific information; and sn exsmination of statements of
other sclentists in a position to estimate Fuchs' knowledge of atomic energgﬂ )@

At the outset, it should be pointed out that[S-_:lr Percy Sillitoe, Head

of MI-5, has adviged that the technical information which Fuchs admittedly pasased
to0 thb Russians included the “lmow~how" of the atomic bomE x (u_)

Fuchg! stetament to Dr. Michael V. Perrin, referred to above, is quoted
as follows: )

E’a‘irs{: Period., From 1942 to December, 1943.] K (LL )

"Fuchs told me that his first contact was early 1942. “By this
time he had joined Professor Peierls’ team at Birminghem
University which was working under & contract from the Directorate
of Tube Alloys. Fuchs explained that during this first period,
he had been at considerable pains to give the agents only the
results of work which he himself had done. He wns engaged on a
study of the basic theory of end thé mathematical treatment of
problems connected with the gaseous diffusion process for
separeting the uraniwm isotopes, and was also doing some work

on the development of mathemstical methods for evaluating the
critical size and efficiency of an atomic bomb. He was only
concerned with the possibility of separating and using pure
uranium 235 and told me that at this time he knew praotioalﬁy
nothing about the possibilitiss of the pile reaction other than
what had been published in the scientifie literature, and he
certainly did not appreciate any possibility of using plutoniunm
ag en a termative to U-235 in an atomic bomb., He regarded this
part of the stomle energy project as, at the best, a 1?‘5«4:9:11‘

peasibility for the productiom of power%\(u’ j
,‘ .

/
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"In socordance with his intention to give omly the results of

his own work, his main activity with the Russian agent was to :
hend him copies of all the reporta which he wrote while at ‘
Hrminghem University. These were in the 'M.8.' Series and he
usually handed over & spare carbon copy which he had typed.

The agent with wham he was in contaot clearly understocd none
of the technical deteils but, according to Fuchs, was in no way
surprised to hear work directed to the produotion of an atamic '
bomb, and on one oacasion asked Fuchs what he knew about the

eleotro-magnetic method as en alternative means of separating

the urenium igotopes. This very much surprised Fuchs who, at the

time, knew of any work on this method and had never con~
sidered it% ,

"Apart from the deteiled pepers of which he was himgelf the
author, Fuchs did tell the agent in general terms that work on
the project was being actively prosecuted in the United Kingdom
end that a smell pilot unit to test out the principal of the
diffusion separation process was being put up at the Ministry

of Supply faeotory 'velley' in North Wales. He said that he gave
no details of the design or mechanical construction of the equip-
ment in this pilot plent. He also reported that similar work was
being done in the United States and that there was collaboration
betwesn the two couniries ( LL}

"Apart from the question about the electro-magnetic soparation
process, Fuchs did not remember much about questions put to him
and thought that they were very few and were sometimss so garbled
as to be almost meaningless u ’

ESecond Period. New York. December, 1943, to August, 19443 (\u
" . : : _
"Puchs was & member of the British Diffusion Migsion which vert to
New York in December, 1943, and he stayed on there when the majority
ceme back to the United Kingdom. During this period Fuchs learned a
good deal more about the American progrem and, in particular, that a
large production plant for the gaseous diffusion process was baing
built which would be worked in conjunction with a gsecond large plant
using the electro-magnetic process. He kmew that both of these
plants would be et 'Site X' but he has told me that he did not th% (w




o

"know where this was and could not, therefore, report it %o the new
Russian agent with whom he was in contact in the U.5.A. He did,
however, know the general scale of effort of the Americsn program
and the approximate timing, and this informatlon was passed over.
By now his originel intention to pass on only such information

a3 was the result of his omn work had been dropped and he did
provide sane technical information about the American gaseous
diffusion plant., He told me that he had given the agent some
general informatiom ebout the membranes and had told him that
these would be made of sintered nickel powder, though he did

not know any technical details. His main comtribution was to
pass over coples of all the reporta prepared in the New York
Office of British Diffusion Mission. These carried the seriel

lettors ™M.S.N.' and he hendsed over, usually, the manuscpipt

of each report after it had been typed for duplication-% C a/
"During this periocd Fuchs said that he still had no real kmowledge
of the pile progeans, or of the significance of plutonium, He paid
one short visit to Montreal and knew thet the teams there were
engaged on the design end construction of a small, heavy water pile.
He took: no great interest in this work and imagined it could only
be related to the long term possibility of the development of atomiec
energy as a source of power. As far as he could remember, he did
not pass any of this to the Russien agent as he regarded it as of
little interest. He told me that during this period he got the
impression from the agent that the Russians had a great general
interest in the project and thet its importance was fully appre=
ciated, but he did not believe that anything very seriocus was being
done by the Russians themselves L U

"Third Period. Los Alamcs. August, 1944, to the Summer of 194:5%

"When Fuchs went t6 Los Alamos he realized for the first time the
full nature and magnitude of the American atomic energy program
and the importance of plutonium as an alternative of U-235 became
clear to him, He also learned then that it was intended to build
large plutonium=-producing pile as an sl ternative to the U=-235
production plant at OQakridge Lu ) <

34
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"The firat contact with the Russian agemt after he went to Los
Alamos was in February, 1945, when he met him at Bostoms
Massachusetts. While there Fuchs wrote a report, which he said
would bave covered several pages, summarizing the whole problem
of making an atomic bomb as he then sew it. This report included
a statement of the special diffioulties that would have to be .
overcome in malking a plutonium bambe He reported the highly
sponteneous fission rate of plutonium and the deduction that a
plutonium bomb would have to be detonated by using the implosion
method rather them the relatively simple gun method which could
be used with U-235. He alaso reported that the oritical mass for
plutonium was less then that for U-235 and that about five to
fifteen kilograms would be necessary for a homb, At this time the
igsue was not clear ag to whether uniform compression of the core
could be better obtained with a high explosive lens system, or
with multipoint detonation over the surface of a uniform sphere
of high explosives. He reported the current ideas as to the need
for an initiator, though these, at the time, were very vague, and
it was thought that a constant neutron source might be sufficiente.
Finslly, when he wrote his report in February, 1945, he referred
only %0 the hollow plutonium core for the atomic bomb as he djid
not then know anything about the possibility of a solid core.ﬁ( u./

"He met the Russian agent again in Santa Fe et the end of June,
1945, and this time hended him a detailed report which he had

elready written in lLos Alamos with access to the relsvant file
so he could be sure that all figures mentioned were correct. ( U}

"This second report fully described the plutonium bomb which had,
by this time, been designed and was to be tested at 'Trinity.' He
provided a sketch of the bomb and its camponents and gave all the
importent dimensions. He reported that the bomb would have & solid
plutoniunm core and desoribed the imitiator which, he said, would
contain about fifty curies of polonium. Full details were given of
the tamper, the alumimum shell, and of the high explosive lens
system. He told the agent that the two explosives to be uged in
the system were 'Baratol! and 'Composition B, though he himself
did not lmow what this really meant in terms of H. E. Technology.
The Russian agent was told that the 'Tririty' test was expected to
produce an explosion.equivalent to mbout ten kile tons of T.N.T.
end was given details of the date and en approximate iddicatlon of

the Siteﬁ LM
;
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"Fuchs told me that, at this time, details of production of pile
design, construction and operation were still unknown to him and
were, thorefore, not passed to the Russian agent. He had several
further meetings with him in Santa Fe in the autumn of 1946 and
spring of 1946, but could not remember precise dates. During
these meetings he gave some information on the delta rhase of
plutonium and ‘probably' mads some reference to the usge of
gallium as an alloying constituent, but he was insistent that
he gave no other information on the metallurgy of plutonium and
that he did pgt _describe the techniques on ita proparstion or
fabrication

"During this letter period at Los Alemos, or perhaps soon after
he returned to the United Kingdom, Fuchs gave the Russian agent
some general information sbout the possibility of developing &
'mixed' bomb. In particular, he emphasized the advanteges of thipg
for the United States because they already hed both plutonium pro-
duction pile anggigotope separation plent, and could make use of
both materials

"The Russisn agemt with whom he was in contact during his whole
period in the United States {while in New York and Los Alamos) was
rather more capable of understending the information which he wag
given than had been the case with his contaot in the United Kingdom.
Fuchs desoribed him &s being perhaps an engineer or chemicel enginser.
He clearly had no detailed kmowledge of nuclear physies or of the

sort of mathematics with which Fuchs was competent to deal.

| =

"Puchs expleined that during this last period he was having 4n
creasing doubts on the wisdom of passing information to the
Russiens, and he assured me that he did not give them all the
information that he could have giwven and thet he did not alweys
enswer questlons that were put to him. He was, for instance,
several times asked for the American rate of production and
stockpile of atomic bawb, end about the United.Kingdom program.
A8 to the first, he only repeated the informetion which he hed
had at the time that he left Los Alamog and said that he knew
‘nothing thereafter. On the United Kingdom Program he reporte

i

FFour'l:h Period. Harwell. Summer of 1946 to spring of 19495 #




the arguments which had led to the decision to bulld air-cooled,
rather then water-~cooled, piles and gave the design figures for
the plutonium output from the two windsecale piles that were under
oonstruotion. Later he told the agent of the plan to build an

'Le8.De' isotope asparation plant in order to econcmize on raw
material, '

"Mhile Harwell Fuchs filled in the pioture of the plutonium
bomb that he had already given from lLos Alamos and provided
nmathematioal details such as those relating to the equation of
state, the probability of pre-detonation, and the blast caloule~-
tions of the Hiroshima and Nagas&ki bomb. He was asked somse
questions about the Bikini test and gave the formila for
radiation intensity as a function of distance, but he was asked
no questlons and gave no informtion about the Eniwetok test. At
the end of 1946 or early 1947 he gave the 'net yileld fram the
referenced formula' for the efficiency of en atom bamb explosicn.
Up to February, 1949, he was several times asked to giye the full
derivation of this formula, but never provided it A )
"During 1947 Fuchs was asked on one ocoasion by the Russian agent
for any information he could give about 'the tritium bomb.! He
said that he was very surprised to have the question put in these
particular terms end it suggested to him (as had the earlier
request for information ebout the electro-magnetioc isotopes
separation progesg) that the Russians were getting information from
other sources: '

"In reply to “the question Fuchs gave the T-D oross-seotion value
before this was declassified, and he also gave all that he knew
from his Los Alamos period on the methods for caleculating radistion
loss and the ideal ignition temperature. He also described the
current ideas in Los Alamos when he left on the degign and method
of operation of & super bomb, mentioning, in particular, the
combination fission bomb, jhe tritium initiating reaction and

the final deuterium one u ) '

"Fuchs told me that during 1948 he did not pasﬁ to the Russian
agent a greet deal of informaticn that was then in his possession

a8 & result of his work at Harwell on the design and method o%/ La/

37
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operation of plutonium produot.ton pile. He was surprised that i
very fow questions were put to him on this subject, though, dur | .
1948, he was asked how the uranium metal rods wers fabricated (MJ ; .

"He did not give this information and was impressed a% the time ;
with the peculiarity that this one specifio detail had been. ; s
agked for while there were no questions about the recovery of ' :
urenium from its ore, the preparation of pure ursnium complements

or metals, canning techniques, dimensions of uranium rod or the

i preparation, purity and dimensions of graphite. He %told ms that

he believed that he 'might have given' the lattice spacing for

one particular pile while he was in the United Staites, but he did

not give the lattice formula, nor was he asked for information

on how to caloulate a plle ige, and he gave no :mfomation ;
£& () %

"He was never asked anything about Wigner expansiom, though he '

did give, at some period which he could not precisely remember,

Los Alemos informetion on the possibility, which was then being

considered, of the release of energy from graphite used as

moderator in a pile, and may have mentioned the problem of

moveme%i(n the graphite asg a.ffecting the alignment of cooling
tubes

Fuchd told me that he was never asked, and never gave 'fundsmental

nuclear physics data relating to the fission reaetion.%r u, }

"During this last period Fuchs said that he had given the agent

general information on the ides current at Harwell on new types .

of reactors, including the 'fleme trap' design, the 'pall’ and ,
tsandwioch' reactors, fast resotion and breeders u )

"During the latter part of 1948 he was asked on one occasion for
a specific Chalk River report, dealing with neutron distribution
in the N.R.X. pile, which he, had never seen. He was also told
that 'there is a report on mixing devices' and was asked whether i
he oould get it. He had not, at the time, seen this report but
identified it at Harwell and provided extraocts from it. This’
information refers to & particular design detail %{ 8 relevant

R

only to the windscale air-cocled production pile.
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"He was also asked about the solvent extraction process. He knew
hardly anything of this, but was able to get some very limited
information from Harwell reports and passed this_gvep, though he
believed that this was of no great aignificanceﬁ (.UL )

"A11 these questions confirmed his opinion that the Russ had
aoccegs to information from enother source or sources.

"Finally, I disoussed with Fuchs the nature of the 'atomic
explogion' that had tsken place in Russia in the Autum of
1949, He told me that he would have expected this to be due

to a plutonium bomb in the light of all the information he hed
passed to the Russians. He, personally, believed that this
conclusion was confirmed by the messurements on the airborne
fission products that had been collected, though he recognized
the doubt in this interpretation due to the lack of chemical
evidence for the presence of plutonium in the cloud. He said
that he was, however, extremely surprised that the Russian
explosion had taken place so scon a3 he had been convinced thaet
the informmation he had given could not have been applied so
quickly and that the Russians would not have the éngineering .
design and construction facilities that would be negde

build large production plants in such a short ﬂmeﬁ DI

"I formed the impression that, throughout the interview, Fuchs
was genuinely trying to remember and report all the informatiomn
that he had given to the Russian agents with whom he had been in
contact, and that he was not withholding anything. He seemed,
on the contrary, to be trying his best to help me to evaluate
the present position of atomic energy works in Russia in the
light hLinformtim that he had, snd had not, passed to

them. (w

In _connection with theEecond poriod keferred Fuchs, relating to
his work in]New York.from December, 1943 to August, 1944 quiry of the Atomio
Energy Commission reflects that in 1943 arrangements were made for a group of
British scientists to come to the United Stetes arnd work with representatives of
Kellex, Inc., of New York, prime contractors for the Manhatten Engineer District,

(w)

end MID representatives on the scientific development of the gaseous difi‘usi%@«) :
0 ' .‘
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E-oject whioch was also known as K—E!g__.] Ehis projeot ral

. Q‘()

diffusion procesa for separating the uranium lsotope
members of the British team assigned to work with Eellex.

(65-58806-236 Bnol. and 253)

The British scientists undertook amalysie of the following theoretical

problems?

(1) Cascade of cascades flow sheets
(2) Exact ocalculetion of equlibrium time

control valves).

(3; Loss or separation dus to surges
Control of main cescade (e.g., frequency of use of automatic

(5) Control of purge cascades

The British soientists
had offices in room 2401-E at 43 Exchange Place, New York City. "™

ated to the gaseous

g wag one of the

Reports of these theoretical studles were summarized in a series of
reports, referred to as the MSN Series, which were described as having been

helpful in antiecipating problems of plent desigm.
by the scientists belonging to the British Mission.

York Office of the Manhattan Distz:c. ‘(Ibid, 8 and 156).

It should be noted that

that all of the MSN Series of reports were made avallable to the Russians.

chs,lin his statement to Perrin, admitted

g W)

The MSN Series were prepared
The "N" referred to the New

" In evaluating the importance of this series of reports, it should be
noted that Dr. Paul McDaniels, & physicist assigned to the Atomlc Energy
Commission Building, Washington, D. C., according to reports fram the Atomic

Energy Commission, has stated that the ome report prepsred by Dr. Fuchs, entitled

ffluctuations and Efficiency of & Diffusion Plant, Part III, The Effect of
Fluctuation in the Flow of N ,” is a skilled, technical, theoretical discussion

covering refinement of plant “erations.
with others such as barrier production, operating characteristics, seal develop=

He stated that this document, along

ment, and pumps, would be helpful in determining over-all plant operating

techniques. j(: 156)
It sho be noted that the report referred to by McDaniels is }MSN-12,

referred to by the original informant in this case as having been furnished to

the Russisns by Fuchs. $ M)

Sdas. B0 e € K\ K(’\ |

/

/
4

100

¥(w



Verious meetings wWere held among members of the British teem of
soientists, Kellex employees, end MED representatives, whioch were attended by
Fuchs while he was in New York from December, 1543 to August, 1944. Veriocus
subjects were discusged at these meetings. Mr. A. L. Baker, VTice-President of
Kellex, Inca., stated to Bureau Agents that after the meeting of Jamary 5, 1544,
which Fuchs attended, there was no part of the American plan to construct a
plant at Oak Ridge for thy menufagtire of atomie bombs that was not known to
the British. (Ibid, 253 and 238 Exhibit)

In comhenting on the custody of doouments available to the British

_team of scientists in New York. Christopher Frank Kearton, a member of this

British team, when interviewed by the British stated that probably only three
officers, Peierls, Fuchs, and himself, would have had unrestricted access to
such documents, inocluding the MSN Series. bid, serial 52)

MW.th respeot to the third period of Fuchs' activity at Los Alamos
from August, 1944 to June, 1946, Mr. Relph C. Smith, Assistant Director for
Clagsification and Security of the los Alamos Scientific Laboratory, stated
that Fuchs and his asgsociate, Peierls, wsre two of the smertest men who were
ever at Los Alamos and both contributed heavily to all phases of the weapon
development program. Both of them worked in the Theoretioal Physics Division
of the Laboretory umder the direotion of Hans Bethe. During the latter part
of his stay at Los Alamocs, Pelerls was the senior collaborator of the British
Mission there. Smith stated that both Fuchs end Peierls hed almost unlimited
access to highly classified information while at Los Alamos. He stated that
both of them, as well as Royle Skyrme, snother British scientist, had written
a great number of reports while at Los Alamos and had contributed heavily to
the technical series., Fuchs and Peierls were not only familiar with all phases
of the atomic bomb perfected while they were at Los Alemos, but wers also
femi}iar with the planned long-range research program. They contributed to
all phases of atomic weapon development, including implosion and supers (This
refers to the future long-range program of research and the H-bomb research.)
Smith stated that they and Robert Christy headed the team which did the
hydrodynemics work which made the plutonium impleosion method poasible. He.
continued that they did considerabls work on the efficiency of the design of
the Eniwetok modsl of the atomic bomb. The members of the British Missionm
probably, according to Smith, had complete information concerning el 1 phases
of atomlc energy research in this country up through the latter part of 1546,
with the possible exception of the details of the design of the Oak Ridge and
Hanford planis. (The information furnished by Smith was olasaified as secret.)

(Ibid, 13=-pp. 5,6,10)v" .
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Records of the Atomle Hnergy Commission reflect that ms of January
12, 1949, there was mde a compilation of the Canadian 8taff, solentific and
technical, and United Kingdom Staff, sclentifioc end techmical, who participeted
in the atomic enmergy program under the former Manhattan Engineering Matrict
from 1943 to 1946, This compilation imoluded, in sofir as possible, a statemeunt
as to the installations visited and degree of access afforded to these groups.
It is stated that records available in the security files of the Atomic Energy
Comnission give a gemeral pioture aas to the fields of activity im which the -
British Mission participated, but that the available records do not provide
deteiled informe tion as to their particuler specialtles, nor do the records
clearly indicate what familiarization the British group may have had with other
programs in whioh they did not actually participate, but undoubtedly becams
scquainted with by reading techniosl reports available to them. The following
statement appears in the records of the Atomic Energy Commission concerning
the British group at Loa Alemost y @y

"Inagmuch a8 it was the policy of the laboratory to make #ll informa-
tion available to this group at Los Alamos, and &s the British personnel had
general access Lo the Document Room, various local sites, and the organized
meetings of the locel project, it is belis ved that the group had substentially
conplete knowledge of the gun sgsembly end implosion assembly of fissile material,
the actual design of the aerial bombs employing these principles, the possible
future developments, including the ‘Super' or Thermo Nuclear Reactions, the
auxiliary equipment at the various local sites including the Water Boiler. The
British Group probably did not obtain detailed information concerning the final
chemical work at Los Alemos, however, the general sspects were lkmown to Them because
they would be discussed in colloguiums or staff meetings. The exeot extent of the
technical knowledge about sites other than the Los Alamos project by British
personnel at Los Alamos camnot readily be determined sincé work directly relat-
ing to Los Alamos activities such as basic physica as well as pile design which
members of the Mission would use in their daily work is undoubtedly known to them.
Such items as Henford chemistry would have reached the group by inference only
since the laboratory as such did not have detalled access to such information.
During their atay at Los Alamos, they also had accesa to the general physics
and chemistry principles involved in the vperation of the Chicago end Henford
piles, the physicel construction of these piles, but only a minimumm of the
engineering details. They had, however, complete access to all general theoretical
work on pile design. It is aasumed that they had rather complete knowledge of the
mass spectrometer application used in the Calutron and geseous iffusion process
for seperating urenium isotopes."# ; A _) '

# See Exhibii.'- # 6 attached « ,' Ao (Un \0 9/\(&;&17\: 316']8‘1
/ : i
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According to the Atomic Energy Commission, the "Super® refers to the
hydrogen bomb, and, therefore, Fuchs had knowledge of that development as
indicated. in the statements above. (Ibld, 236 Encl)

Inquiry of the Atomic Energy Comnission at Los Alamos disclosed that
Fuchs had attended mumercus technical meetings while at Los Alemos. The dates
of the meetings end the subject matters digoussed and a brief sumery of the
discussion were furnished to the Bureau and this material is attached as
Exhibit #7 It should be noted that Fuchs ettended several conferences,
begimning April 18, 1946, relating to the "gyper.® Many of the other meetings
obvlously referred to highly important scientifiomtﬁrs. x(?[bid, 183) '

: In commenting upon the work of the British MYssiom at Los Alamos, Dr.
J. R. Oppenheimer, in a memorandun dated July 15, 1949, prepared for the Atomic
Energy Commission, stated that Dr. Fuchs was associated with Professor Peierls
in the Theoretical Division at Los Alamos; that Dr. Peierls was head of & group
in the Theoretical Division assuming responsibility for the calculation end
design of the explosion components of the implosion weapon. He played & large
part in the determination to use lenses for the explosive system and in the
theoretical guidence of their experimental development. He was fully informed
about the maallurgical peculiarities of plutonium and participated in the
dscision to use the metel in its delts phase. He stated alsc that the UK
Migsion had complete accegs to all informetion and reports."”

Dr. Morris E. Bradbury advised the Atomic Energy Commission on July
18, 1949, concerning the participation of the British Mission persomnel, as
follows: "They contributed to the success of the Los Alemos war effort
primarily in the field of theoretical and experimental physics and secondarily
in the field of high explosive development. It should be noted that the British
Mission supplied the major portion of experience in the fisld of theoretiocal
hydrodynemics which was of fundementel importance to the development of the
ptomic weaponte..." He also stated "All developmenis underway at the time were
known to the British persomnsl, ms well as The probable course of future lines

of activity."

Dr. Hans Bethe advised the Atomic Energy Commission on July 18, 1949,
with regard to Fuchs, in part as follows: tContributed directly to the success
of Peierls' group, especially in the theory .of the jets, which in the early
times constituted a major difficulty with implosion practice, and to the theory

of the initiator.” , : _

/
27
Ly

1C3

————
1



R | .Si%r

- Mr. R. C. Soith, referred to above, adviged the Atomic Energy
Commigsion on July 18, 19549, that Fuchs made efficiency estimates on warious

“..  implosion desim,mm of them
o corresponding rather closely to X-ray shot at Emiwetok. He stated that Fuchs

) and Peierls providad two-thirds of the team which handled the hydrodynamics
: - in "T-Division,® which made the implosion development possible. They both
=7 contributed heavily to all phases of the weapon development, including implosion

o end Super. (Ibid, 124) W% Do & Lk atd IR
‘ S . pr.-paul MoDaniels, referred to sbove, advised the Abamlo Energy
‘Commission.that some of the reports prepared by Fuchs dealt with detonation

~“L@Ad assembly of the stomic bomb. He stated that Dr. Fuchs participated consider-
X ly in the design and development of the atomic weepon. (Ibid, 156)

4.2 .  Dr. Hans Bethe, under whom Fuchs was employed at Los Alamos and

> Hasent‘ly -attached-to the Nuclear Laboratory, Cornell University, advised Bureau
8_op, Fqu&ry_ 14, 1950, that he was in charge of the Theoretical Division
4% LoszAlemosy "This Division performed the calcoulstions shead of time as to how
the-bomb was %o be made and assembled and how it would work. As a result of the
Quebea_Agrement, England furnished several top scientists to work in this
D;nsi;on, They were about twelve in number and it was Bethe's belief that the
bombwould not have been completed as soon as it was without their assistance.
Bethe: had’ personally reguested that Dr. Rudolph Peierls, of the University of

- Bzﬂgingham, be- assigned to the project. Peierls accepted with the stipulation

- that] he bring with him two of his best collaborators, Drs. Fuchs and 3kyrme.

§ fE-Amerfcan scientiata, were assigned to the particular task of determin-

' 'i:here wcnzld be more than the “criticel mass." The work of thia group is still
_ _ﬁf"-restrxcted information amd wes sbout the most highly confidential work done. As
= - & member of this group, Fuchs was in as vital a position as anyone on the entire

. .. project and had access at €l 1 times to all parts of the Laboratory and all
SR "’;”_'ﬁwuments, except perhaps some top seoret doouments. Dr. Bethe pointed out that

Fyiks -

th:iar d1d not ‘mean that he could not exsmine the top secret doocuments, which were
%0 upon t'he proper clearsnce aud permission. {Ibid, 326)

Fucha was on his way
_‘ﬁ‘é.“”cI{‘ 51 Ehgl“a.nd He did not questicn Dr. Bethe ooncerning his work sid it was
“%>**" Bethe's recollection that Fucha' sister fram Boston came to Schenectady to meet
S " him. Since that meeting, Bethe has seen Fuchs on two ogoasions. One was in
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Englend during the Swrmer of 1948, when Bethe spent a day and a half at Harwell.
Fuchs talked with Bethe and “showed him around.” He also told him something of
the theoretical work being done there. Bethe wes under orders fram the Atomio
Energy Commission not to telk of restrioted matters, so the conversation was
one-sided. In the Spring of either 1948 or 1949 (this probably sctually refera
to 1947), Fuchs visited Dr. Bethe at Ithaca, New York. Ee had oome from England
to attend Declassification meetings which were held in Washingtom. His visit
was at Bethe's invitation. He stayed one day. Thelr main topic of conversation
was nuclear reactors snd declassification. Again, Dr. Bethe was uhder « ders
not to speak of restricted information, so the conversation was one-sided.
(Iviq, 326)

| —

The Atomic Energy Commission has advised that Roland A. Anderson,
Chief of the Patent Branch, advised that the records at Los Alamos indicated
that in a memorandum of March 7,1945, it was stated, "Under the present setup
the British persomnel have been given full access to all documents and data at
this Site." (Ibid, 369)

In connestion with Fuchg' trip to,the United States in 1947 to attend
the Declassification Conference, which was held in Washington from November 14
through 16, 1547, the Atomic Energy Commission has advised that the Conference

. did not involve supplying to the British or Canadians any restricted deta which

was not already known to them. (Ibid, 285)

It is noted above that while in this country Fuchs made a visit to
the Argonne National Laboratory in Chicago on November 28, 1947. Records of
the Security Force at the Laboretory indicate that he was there from 2150 PM
to 4:00 PM on that date and at ell timewns escorted by a member of the
Laboratory staff. In accordence with the clearance issued that he was to
discuss unclassified and declasaified matters, necessary gteps were taken to
guarantee that he was only concerned with unclassified matters while there.

He was shown the orystal spectrometer and the mechanical velocity selector.
These instruments, according to the Atomic Energy Commission, werse describsd
in Volumes 71 and 72 of the "Physical Review," dated June 1 and Ooctober 1, 1947.

{Ivid, 369)

—

Investigation has disclosed that the records of the Inspector of
United States Naval Material at the General Electric Company, Schenectady,
New York, reflect that on November 17, 1947, Fuchs, as a member of the British
Atomic Energy Research Establishment, visited Dr. Herbert C. Pollock, Research

7
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Laboratory of the Ceneral Electric Company, for the purpose of discussing
cyclotrons, synchrotrons, and betatrons for a two day period. Pollock Wwas
described as Research Associate in the Physics Divislon of General Electric,
asgigned to the Synchrotron Froject. A4s noted above, the Atomic Energy
Commisaion has advised that the phrpose of Fuchs! trip to the Ceneral Electric
Company was to see a machine described ag W70-MED Synchrotron.® Alsc » accord-
ing to the Atomic Energy Commission, the General Electric Company in
Schenectady was not doing work for the Atomic Energy Commission at the time of
Fuchs' visit. (Ibid, 426 and 578) .

On February 8, 1950, charles W. J. Wende, of 22 Somerton Avenue,
Kermore, New York, who is presently employed by the DuPent Corporation, Buffalao,
New York, advised the Buffalo 0ffice of the Bureau that he was formerly in
charge of the Technology Division of the atomic energy installation at Hanford,
Washington. During the Spring of 1948, while in this position, he and two
associates, who are presently associated with the Atomic Energy Cormission, made
a trip to England for secret technical conferences on atomic energy. He said
that Fuchs participated in these conferences. Upon his return to the United
States, he and his associates prepared a top secret report on the conferences.
He related that the contents of the report are known to about twelve persons in
the Undited States and are of a highly technical nature. Mr. Wende indicated
that the discussions in England related to the British fpile program.t

(Tbid, 442)

On March 6, 1950, the Bureau Liaison Agent delivered a letter to
Commissioner Pike, Acting Chairman, Atomic Bnergy Commission which reported
information obtained from Fuchs by Dr. Perrin. Mr. Pike was requested to
fumish to the Bureau any evaluation the Commission might make.

Mr. Pike advised he intended to immediately instruct the scientific
personnel of the Commission to make a detailed study and evaluation of this
information and he would furnish the Bureau the results.

(Memo Keay to Belmont 3/8/50) (Serial 730)

Attached as Exhibit # 8 is a list of reports prepared by Fuchs as
reflected in the records of the Atomic Energy Commission.

Investigation by the Albuquerque 0ffice in February, 1950, reflected
thatipatent disclosure papers on file in D Division, los Alamos Scientific
Labo?Tory, Los Alamos, New Mexico, reflected that Fuchs with John Von
Neuman as "co-investor,¥ had a discldsure entitled “ifethod and ApparatuS g (‘4 )

Ok ags doE kiR s\af\s‘c\ .
)

106




K

-

Efor Releasing Nuclear Energy" and the proposed application was described
s "One proposed design for Super.” This disclosure was made in April, 191.-9

Another diaclosure with Rubby Sherr as co-inventor, is entitled -
nTimed meutron Source* and its application is given as ®Useful in Tmplosion M
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The ohly known accesa of Fuchs to information concerning the
HRydrogen Bomb occurred while he was at los Alamos, according to Dr. Michael
W. Perrin, who has stated that the Eritish did not have any se-called H-Bomb
theoretical plan during the time Fuchs was at Harwell., It is to be noted
that the terms Hydrogem Bomb, H-Boazb, tiua Bomb, and Super, mentioned
herein, are synonymcus. xss-ssaos-&;)ﬁbq .

Former Atomic Energy Commlssioner Strauss advised on February 16,
1950, that Mr. Bennett Boskey, Deputy Chief Counsel for the Commisaion, had
Just returned from a declassification conference in London. British atonmic
energy scientists told Boskey that Fuchs had revealed every secrst involving
atomic energy, and that fuchs knew aa much about the Hydrogen Bomb as any
American scientist, (65-58806-347) ~

On May 19, 1950, British authorities made available to Assistant
DPirector H, H., Clegg and Special Agent R, J, Lamphere a copy of a record of
an interview with Fuchs on darch 22, 1950, by Michael W, Ferrin. This inter-
view was conducted in accordance with queationnaires prepared by the Joint
Atomic imergy Intelligence Committee, which were prepared to elicit more

informstion from Fuchs concerning what atomic information waa furnished to
the Russians by him, '.lh; re(ad} of interview is classified top secret and

"is quoted as follows:

"I had an interview with Dr. Fuchs at Wormwood Scrubs om 22nd
¥arch, 1950 lasting for about an hour. As in the case of my earlier
interview on 30th January, 1950, Mr., Skerdon of M.I.5 was present. ‘\;{ (W '

"This second interview was arranged with Dr. Fuchs' consent,
and its object was to try to get mors information from him as to what
he had passed over to the Russian agents with whom he had been in

contact here and in the U.S.A, %(u /

"The questions which I put to Dr. Fuchs were based on discussions
of the record of my earlier interview with Sir John Cockeroft and
Commander Welsh, and were designed to get answers, if poasible, to a
1ist of 24 queations arising .from consideration of the record of the
first interview which had been forwarded tc us from the Nuclear
Energy Division of the C,I.A. These questions were the result of
consideration by the American Joint Atomic Energy Intelligence
Committes which includes representatives of the Intelligence Section

of tha U.S.A.E.C. ﬁ U, |

"I would first emphasise t;m general points arising from my
interview with Fuchas. a / ! .
/I
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"#hile he showed svery sign of willingneas to help in any
way that he could, he strongly maintained his inability to remsmber
in detail mueh of the information that he had passed over to the
Byssians. Thie seeas surprising but may perhaps be dus to his u /
having, subeconsciously, forced himself to forget his disloyalty.

nThe second general point is that Fuchs made it clear that, from ‘
his first contact im 1942 wntil his last in the early part of 1949, he only
had about a dozen meetings with Russian agents here and in the U.S.A.
At any one of thess meetings he might have been asked two or three
questions, and these were gensrally of a very vague nature. It is
therefore extremely difficult to assesa, from the naturg of the questions
put to Fuchs, the real interest of the Russians, (

"As an example of this (of, C.I.A. question No, 10), Fuchs eaid
that, so far as he could remember, the qusstion about the E. M, pro-
cess put to him in the U.K, in 1943 was read out from a piece of
paper, and the words were somsthing like: 'What do you know of the

electro-magnetic method for separating 1aotopea‘{' 1%( 7] /

- "Fuchs told me that he was never asked any questions on heavy
water, and none about uranium production until 1948 when he was asked
how the uranium metal rods for a pile were fabricated. W W/

"Fuchs confirmed his earlier statement that the information
given to the Russians on the gaseous diffusion process while he was
in the U,K. during 1942 and 1943, and in New York during the first
part of 1944, was falrly complete as far as the theory was concerned.
He did not have much practical knowledge or engineering 'know-how' and
did not pass this over, nor did he give the Ruyssians information on
construction materials in a gaseous diffusion plant. w w

"Fuchs was asked no supplementary questions on this subject other
than a general question about the barriers. As he told me at the first
interview, he did say, during the time when he was in New York, that
these were made 9f sintered nickel powder. (cf. C.I.A. questions
No, 3 & l}o) ﬁ q} ‘

"Fuchs told mb, in amplification of what he had sald at the first
interview, that he was fairly sure that, either at the end of the
Los Alamos period or early in the final Harwell period, he had told
the Russian agent something about the relationship between the spon-
taneous fission rate of Pu 240 and the exposure time of uranium in a
-plle. He believed that he had guoted 2% Pu 240 as being the psrmissible
upper limit dus to difficulty that would be encountered from spontaneocus
fission neutrons from this isotope in the detonatiocn of a bomb., (ef. C.I.A,

question No. 5.)




"Fuchs was very clear in his recollection that he had never
given, or been asked for, information about the fusing and firing
techniques in any kind of atomic bomb. The detailed information
about the Trinity Test bomb which he had written out and pasaed
over in June 1945 stopped short of the H. E. lens system. % ((,1 /

"Few, if any, technical production details or 'know-how' were
given in the Santa Fe meetings about weapon components, but Fuchs
did deseribe in detaill the design of the initiator and 'possibly' the
nickel carbenyl process for plating. He did not, however, e any -
information on the manufacture of beryllimm metal. U

®He did not remember giving any details about delta phase
plutonium or phase diagrams, but only reforred in rather general
terms to its existence, (cf. C.I.A. questions No. 12, 13 & 22.) #u)

"The calculations of blast etc. that Fuchs passed over were
based on reports whick he had written for Dr, Penney. This informa-
tion was mostly passed in the form of short summaries, but 'some
of the actual reports may have been passed over,! (ef. C.I.A.
questions 8,20, & 21.) .%( w/ .

"As far as the 'mixed' bomb is concerned, Fuchz repeated that he
had only given the agent some general informatien about its possibili-
ties. He thought that he had 'probably' referred to a 2-to~l mixture
a8 a Dparticular case, and had mentioned the critical mass that would

be involved, No sketches were given. ( U )

"In oy first interview with Fuchs he had told me that he believed
that he 'might have given' the lattice spacing for one particular
pile while he was in the U.S.A., On thinking this over, however, he
felt more certain during the second interview that the lattice which
he had passed over was that designed for the Windscale piles, and
that this information had been given early in 1947. (cf. C.I.A,
question No. 16.) At that time he gave, as he had sald at the first
interview, the design figures for the plutonium output from the
Windscale piles, % -

*During the Harwell period he was also asked about the U.S.
rate of production and stock pile of atomic bombs. The information
he gave was based on the knowlgdge that he had when he left ILos
Alamos, and his recollection ia that he would have reported a U. 3.
production rate of something not more than 100 kilos per month of
U 235 and about 1 kile per day of plutonium, This information would
probablg have been passed over early in 1947. (ef. C.I.A. question

No, 11, a
) .
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"Fuchs told me that only general statements were givem about
poszible advanced types of reactor such as the flame trap, ball
and sandwich designs. The question he was asked about the report
on 'mixing devices'! towards the end of 1948 refers to a partic
design detall relevant to the Windscale air-coolad pile, )

"Fuchs knew hardly anything about the solvent extraction pre-
cess andl cannot remember the details of any information that he may
have pasud about solvents, resins, ste, used in comnection with it.

?2:5" A et one . 17T 162 19T h“_aé“'("“'”'“’ to vory Little.

Aa regards information about the hydrogen bomb, Fuchs provided,
in response to the question put to hia during 1947, a note which was
based on a summary of the lectures which Fermi had given on this
subject during the time when Fuchs had been at Los Alamos. He
explained that the initiating fission bomb would be moat likely to
use U 235 and the 'gun' technique. Fuchs did not go into any great
detail and, as far as he can remember, wrote his note against the
general background that a hydrogen bomb would be a very difficult
weapon to make but that it was 'perhaps possible!, -r% La )

"Fuchs was asked no further questions other than & rather general
one about 'what is the problem of tritium production.'! He did net
provide any answer to this, nor had any information been passed
earlier on light element or thermo-nuclear reactions. (ef. C.I.A.

questions No. 6 & 2h.) "% ( u}

nTt is most unlikely that Fuchs had knowledge of any significance
about long-range detectlion techniques, or of any programme that waa
being followed. I therefore avoided this subject in my interview,
but feel fairly confident that, if any questicons had been asked or .
information had been given, he would have referred te it at the first
interview when I did discuss with him the nature of the 'atomic explosion'
that had taken glae:% ussia in the autwm of 1949, (ef. C.I.A,

question No, 23.
a/ll W. Perrin® ﬂ %u}

(Letter from H, H. Clegg in
London dated May 22, 1950)

;
/
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As indicated above, on March 6, 1950, the Acting Chalrman of the
Atomic Energy Commission was furnished with information obtained from Fuchs
by Dr. Michael W, Perrin, and he was requested furnish to the Bureau any
evaluation which the Commission might make, A‘Cu,)

/ By letter dated May 19, 1950, Mr. Francls Hammack, Acting Director,
Division of Security of the Atomic Energy Commission, forwarded to the Bureau
portions of a report preparad by a committes of Senior Responsible Reviewers
who had considered the effect of Fuchs disclosures on the AEC declassification
policy. SQ :

This report indicates that it was concluded that the information
turned over by Fuchs concerning the diffusion plant was largely theoretical
and that probably the bulk of it has since been declassified. The information
disclosed by Fuchs concerning barriers also appeared to have dealt aggentially
with theoretical aspects and did not contain significant information concerning
fabrication and performance of barriers. It was indicated that only one
document of the MSN series (reports of the British Mission — New York) namely
MSN-18, contained production figures for the K~25 plant (Oak Ridge). It was
further indicated that there is some uncertainty, however, as to whether MSN-13
was included in the documents passed to the Russians by Fuchs. ¥ w

In evaluating the Los Alamos aspects, the report indicates that Fuchs
turned over to the Russians very important information concerning weapons,
With respect to the Trinity (plutonium implosion) type weapon, it was stated
that it was clear that the essentials of the bomb, in adequate detail, were
turned over elther while Fuchs was at Los Alamos or later., it also appeared
apparent that considerable information was turned over regarding gun-type

weapons. &Q,\J

The report disctissed participation of Fuchs in the work on
thermonuclear weapons at Los Alamos and a list of the meetings on this subject
which were attended by Fuchs was set forth. It is believed that this refers to the

hydrogen bomb. S; l/\)

It was indicated also that officially, Fuchs had little information
concerning other phases of the United States project; for axample, the Hanford
project, and it appears that the information in this category which he turned
over was relatively "minor." It was further indicated that Fuchs did not
pass a great deal of information to the Russians concerning “pile technology"
including the British work on this point. SL ”‘J )

R
/
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It was also noted that Fuchs did not admit the transmission of
information relative to the ffission procesa® itself, except for specific
information such as the spontaneous fission problem. It was stated that

this might possibly be interpreted to mean that fundamental mclear data

were not needed by the Rusailsns because of their omn efforts in this field

or because the information was being furnished to them fram other sources, ﬂd J

A copy of this report furnished by the Atamic Energy Commission °
ig attached as an exhibit., (See exhibit #9)
(Letter from Francis Hammack,
Acting Diredtor, Division of
Security, AEC, dated May 19,
1950)

' During the interview of Fucha in lLondon, in the period May 20 through
June 2, 1950, by representatives of the Buream, Fuchs furnished a summary of the
information which was furnished by him to the Russians. He stated that gensrally
information of a technical type was given to "Raymond" in writing and that

"Raymond" would have been unable to understand technical information furmished
orally. He did give some information to "Raymond" orally dealing with personalities,
the ldentities of scientists, plans for the test explosion at Alamogordo and other
things that were within the scope of comprehension by "Raymond." He advised that

"Raymond" never took notes at any meseting., .~

He stated that his best estimate is that the information furnished by
him speeded up the production of an A-Bomb by Russia by several years because it
permitted them to start on the development of the explosion and have this ready
by the time the fissionable material was ready. He concluded that the Russian
sclentists are as good as scientists in England and the United States but there
are fewer good sclentista in Russia that the other two countries. He stated that
he gave the Russians nothing that would speed up the production of plutonium and
estimated that if he had given the same data which he gave the Rusaians to the
United States as of the date of his arrival in the United States, he would have
speeded the U.S. production of the A-Bomb only slightly., He did pass on to
his Russian espionage contact what he learned concerning the production of plutonium
during the final period of his work at Los Alamos. He stated that the information
furnished by him alone could have speeded up the production of an A-Bomb by Russia
by one yoar at least. He indlcated that if the Russians had information on the
plutonium process from any other source, the data furnished by him could have been
of material aasistance on this plutonium phase, o

107 F




sk

Fuchs claimed not t¢ have furnished information to the Russians concern~ ;
ing the H-Bomb while he was in the United States. He did scme research work during :
the late period of his stay at Los Alamos relating to the H-Bomb including hydro-— P
dynamice as involved in the United States work, He did subsequently pass on to

his espionage contact in England what he had learned in the United States but
considered the paper which he prepared in this regard as a "confused picture.”

There is set out below a summary of the information furnished to the

Russianas by Fuchs as stated by_ him during the interviem:

Information Delivered Fuchs to Gold in New York City, December 1 to Au st. 1

Written Information Furnished: ' /""

1.

2.

3.

be
5e

His longhand drafts of the 13 MSN papers prepared by him, and

all of the information contained in those papers at the time

he delivered them was clasgified.

He furnished what he lmew, and that was quite much, concerning
gaseous diffusion, which was later applied in the production
process at Oak Ridge, but he knew hardly anything about the
electro-magnetic process, although he furnished what he did know,

‘He furnished general information concerning membranes and the

composition of sintersd nickel powder. Although he did not know

mich about the technical details, he furnighed the information

as to the principle. .

He furnished information concerning the general scale of the effect
of the American program, with the approximate timing of this program.
He furnished information from time to time, as received by him,
concerning the over-all and general effect and activities in
connection with his own work relative to the production of fissionable
material and its potentisl use as an explosive in the war effort.

Oral Information Furnished:

1.
2.
3.

Information ag to the address of his sister, Kristsl Heineman in
Cambridge, Massachusetts, for contact purposes.

At each mesting in New York he and Gold agreed orally as to the
details of time and place for the next planned meeting.

He furnished information concerning the identity of officers and
the identity of leading research perscnnel at The Kellex Company
and The Manhattan Engineering District in New York. He also
furnished information comncerning personalities and the general
personnel situation at thess eatab].i.ghmants.




4. He furnished information that a plant was to be established for
the production of fissionable material, to employ both the gaseous
diffusion and the elactro-magnetic processes in the development
of fissionable material, such materials to¢ be used in the develop-
ment of an A-Bomb, and the plant was to be bullt scmewhere in the
southeastern part of the United States (later at Oak Ridge).

Information Furni.shed at Cambridge, Massachusetts, Febru

—

(’

Fuchs stated that he passed no written information to Gold at Cambridge,
Massachusetts, during a meeting at the home of Fuchs' sister, Kristel Heinemm.
He did furnish the following oral information:

1. Oral plans for a meeting scon afterwards in the City of Boston.

2, Oral plans for a meeting to be held in June, 1945, at Santa Fe,
New Mexico, and in making these plans a detailed street map was
exsmined, He agreed to prepare for delivery to Gold at Boston
a paper containing additional confidenmtial, classified information.
He agreed that the information contained therein would bring the
information which he peosseased up to date as far as passing such
information to his contact was concerned.

3, He received an oral offer of money from Gold; he does not recall

. the specific amount, but he turned down this offer and stated he

would not do such a thing.

Information Delivered at Boston, Massachusetts, Fabruary 1945

Fuchs claims that he furnished no classified oral information at the
Boston meeting, held within a few days after the meeting at his sister's home,
but that he did prepare a written paper which, he belleves, was prepared by him
in his sister's home and which he delivered at the heretofore described meeting
in Boston. This information was all in writing and consisted of:

1. Details of the principle of. A-Bomb construction.

2, The principle of the method of detonation.

3, The decisions made up to that time as to the type of core -
he Mmew nothing then concerning a solid core. .

4. The principle of the lens system, although it had not yet been
definitely adopted. : .




5+ The outer dimensions of the high explosive and the lens system. / i
6. The possibility of making a plutonium bomb, P
7+ Most of what was then known concerning implosion - this was the l

main point covered by this paper. !

8. That high explosive was the type of material for compression
being consldered, although it had not been entirely decided upon.

9. The difficulties of multiple-point detonation, on which Fuchs F
was then working, '

10. The sequence of timed explosion.

1l. The sgreed-upon, as well as the prospective, plans for the
construction and the production of an A-Bomb, as was then known
to him, .

12. The high spontaneous fission rate of Plutonium 240. (Although
he did not know the material as Plutonium 240 at that time, he-
knew it was a type of plutonium.)

13. The critical mass of plutonium as compared with Urantum 235.

14, The approximate amount of plutonium necessary for such a bomb,

15. The current ideas as to the need for an initiator.

He does not believe that he disclosed at that time the amount, of U-235

that was required in the production of an A-Bomb, Likewise, he did not know
whether mention was made at this meeting of the sintered nickel powder,

Information Delivered at Santa Fe, New Mexico, June 1945

Fritten Information Furnished:

1. A description of the plutonium bomb,

2. A sketch of the bomb and its components, with important
dimensions indicated.

3« A8 mch up-to-date information concerning the bomb as he then
knew, .

4, Additicnal information concerning implosion.

5. Additional information concerning ignition - although thia
research was not yet finished.

6. The principle of IBM calculations.

7. The method of efficiency calculationsy

8. The results of efficlency calculations, his estimates being
from a small percentage to fifty percent,

9. The size of the bomb,




. -

10, The intention to use the bomb against Japan.

11l. The type of core.

12. A description of the initiator,
13. Details as to the tamper.

Oral Information Furnished:

1.
2.

3.

The namss of the types of explosives to be uged in the bamb,
The fact that the Trinity test explosion of the A-Bomb was soon
to be made, and the approximate site of the test.

That the explosive effect of the A-Bomb would be vastly greater
than TNT, and a comparative statement as to the amount of TNT
was actually furnished. He knew at this time that work on the
gun was going on, but he knew very little about it

Information Delivered at Santa Fo, New Mexico, September 1945
Written Information Furnisheds

1.
2.
3.
b
56
6.
Te
8.

9.

10.
11.

That the production rate of U-235 was about 100 kg. per month.
That the production of plutonium was about 20 kg. per month.
Information developed by him in connection with his work,
concerned with figuring out where things might go wrong.
Information concerning blast waves, especially the tail end of
the blast waves, as he was doing work onm this.

Results of the Trinity tests and whether the English were
keeping up with the U.5.4. in developments.

His work on the initiator.

The rate of production,

He msy have furnished somsthing concerning the pre-sssambled
cors and compass, and the chances are he did, he advised.

The critical size, which would have been important only if
someons wanted to know how many bombs were being made, based
upon the rate of the production of materials,

He believes he passed informetion that the barriers were to
be of "aintered nickel."

The special technical phase of plutonium, and the uses of a
special alloying constituent.

L)
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Fuchs stated that, as of the time of the September, 1945, meeting,
the uranium bomb at Los Alamos was an appendix and not too much interest was
shown there in this type of bomb, and he lnew of no one at Los Alamos concéerned
with the gun. He advised that he knew of no stock pile of A-Bombs in 1946
since there were only a very few available, and that the diversion of the
isctopes material into medical and industrial research was very little. He
was about twenty miles from the A-Bomb fission trial at Alamogordo, New Mexico,
and observed what could be seen from that distance. He advised that only so
far as it entered into the interpretations of experimental results would he
now of the effect of an atomic explosion on human life. He knew nothing at
this time as to the change of design concerned with gaseous diffusion or

8lectro-magnetic forces, although he knew a small amount about making g compaét /

machine for gas,

Information Delivered in Egiand after Return from U.S.4., between June 1946
and February, 1949 , : ' ‘

1. Data on the probability of predetonation, and he relied on his -
memory- in furnishing this information,

2. Working on the calculations involved in the tests in connection

. with the Japanese explosions, although the information possessed

" by him and furnished by him was not the accepted figure, he 7

believes,

For added pertinent information, he made the following comments
concerning the delivery or nondelivery of information to his Russian espionage
contacts in the United States or in England, and it would appear that perhaps
most of this information which was delivered would have been in England since
he claims to have had no contacts for delivering espionage information in the
United States after September, 1945:

1. As to the document referred to e’.sEMSN—I.S, entitled "Adaptation
of K-25 Plant for Partial Operatidh on the Cascade of Cascades
Principle ~ - - Flow Sheets, VIII, a, b, ¢,"e advised that he (UJ

~ does not remember this report. He recalls at“bha problem was

discussed, but he did not kmow a paper had been issued concerning
the subject. He had heard nothing concerning K~25 at Los Alamos,
and if he passed any information at all concerning K-25, it would
have been prior to his going to Loa Alsmos. The Cascade of
Cascades principle was considered in England previous to his
coming to the United States and was transmitted to his Russian

bt g e .
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3.

he

espionage contacts in England prior to his arrival in the
U.S.A. He furnished no information dealing with the work

at Henford, Washington.

He did give more than an indication as to the composite bomb
and its economic features, this information having been given
at the last meseting in Ssnta Fe in September, 1945, and the
first meeting in England thereafterwards. The information was

transmitted in writing, He furpished no information concerning

the problem of achieving a non-equilibrium reaction and he

does belleve that he furnished informstion concerning the inverse
Campton radiation cooling effect.

Concerning thermo-nuclear weapons, he advises that he furnished,
roughly, the information which was in the Fermi lectures as
distinguished from the information set forth in the nSuper"
Handbook. He furnished some information relative to reactions
in England as well as a certain limited amount of information
concerning barriers, but no information concerning conditioning
in the diffusion plant problema.

Concerning the first "Super” conference in Mr. Bradbury's office,
which was addressed by Mr. Teller, he furnished no information
which was discussed there. He furnished no informatien concerning
the second "Super® meeting, presided over by Mr. Teller, and
informstion discussed by Mr. H, Hurwits. Fuchs claimed to have
been the one who suggested the ignition of the "Super® bomb by
the implosion process. He furnished no information concerning

" the suggestion of the cylindrical rather than the spherical

implosion gadget, He furnished no information which was discussed
at the third and fourth "Super® msetings. He cannot recall the
subject matter at the fifth "Super" meeting. He did furnish the
identity but not the details concerning the development. of slow
explosives as discussed by Mr, Stout in Fuchs' presence. He could
not identify the subject matter of Mr. Milo Sampson's talk at a
meeting held on June 3, 1946.

There is attached an exhibit which is a aigned statement obtained from

Fuchs by the Buresu representatives, including information concerning scientific
data which he passed to the Russians. In addition, there is attached as an
exhibit, a signed form listing a mumber of reports prepared by Fuchs during his
work on atomlc energy with notations thereon placed there by Fuchs as to whether
or not the particular report was passed to the Russians by him.

(Memo to the Director from Messrs. Clegg and Lamphere dated 6—6-50) .~
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1. Letter dated October 22, 1947, from L. G. Ralfe to Mr,
Carroll L. Wilson, General Manager, U. 3. Atomic Energy
Comuission, requesting clearance of Fuchs to’ v:llit Chieago
University (Argonns National thorator;). :

Exhibit 4

1. letter dated lovmber ' 191.7, from Carroll L. Wilson, Atomic
Energy Commission, to Mr. L. G. Ralfe, British Commonwealth
Scientitic Office, Weshington, D.C., granting clearance for
Fuchs to visit Chicago University.

Bxhibit 5

1. randum dated August 6, 1947, from D. Dean to T. O, Jones

spproving clearance for Pnclu to attend nochnifiution

erencs at Washington, D. C. N .

Memorandun from C. A. bhndor, Jre, to Admiral Gingri
(dated January 12, 1949,) with sttachment oonccrning tho

British Mission that participated in the atoxdic energy
program under the Manhattan Engineer District from 1943
to 19&6, and the degree of access had by that Mission.

I..iut otnlpompﬂpu‘dbyhethuu o

Istter from Francis Hammack, Atomlic Energy Coniuion,
May 19, 1950, transmitting poriions of a report nt‘!.unting

L
]

information passed to the Bnnhnl by Fur.hl
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= 1.[ List of same of the reports prepared by Fuchs personsllyordn /]  : - .°
c¢ollaboration with other scientists while woriking under the . e )

Manhattan Engineer District, on which notes bave been placed byf i
Fuchs indicating whether or not the reports were furnished to :

the Rusaianse
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1 mﬁ&.&w ot !;'uehs dated Yay 26, 1950, (c\ofs»not include |

L. Exhibit 12 ” ‘ S A -
B :;iax;a statement of Fuchs dated May 26, 1950 (inclndos techofcal

_ M. Exhibit f13

1. S8igned statement of Gold dated Jnly 10, 1950, concerning
sctivities with Fuchs. :
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In connsction with th to by Fuchs, relating to
his work in quiry of the Atomio
Energy Comniss ects n arrang s wore made for a group of -‘

British scientists to oome to the United States and work with representatives of

Esllex, Inc., of New York, prime contractors for the Manhattan Engineer Distriot, |
e and MED representatives on the scientific development of the gaseous auma%
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.

diffusion process for separating the uranium isotopes. hs was one of the
members of the British temm assigned to work with Ke The British seientictc
hed offices in romm 2401-E at 43 E:oha.nge Flace, Hew York city.d—/g .
(ss-ssaos-zsa Encl. snd zsa) o a = '

project whioch was also known as K-25.fJThis project r;&'!ged to tiu gaseous : ¢ )——-

»

- .o . = - " o

The British cdentiata undartook analysh of the rollo'ing theoretical

problemss -
1) Cescade of cascades flow sheats ‘ ' 3
{2) Exsct celculation of equlibrium time . W)
5) Loas or ssparation dus to surges
4) Control of maln cascade (e.g., frequency of uss of eutomatic

- control valves). . .
~ (5) Control of purge casoades _ = - o '

4

Reporis of these theoretical studies were. summrizqd in a series of
reports, referred to as the MSN Series, which wers desoribed as having been
helpful in anticipating problems of plant design. The MSN Series wsre prepared
by the scientists belonging to the British Mission. The "RE" referrad to the K
York Office of the Manhattan District Ng{Ibid, 8 and 156) ’I)I'

=

" In svaluating the importance of this serles of reports, it should bde
noted that Dr. Paul MoDaniels, a physiocist assigned to the Atonio Energy
Comnisgsion Building, Washington, D. C., according to reports fram the Atomie
Energy Cammission, has stated that the ocne report prepared by Dr. Fuchs, entitled
*Flustuations and Efficiency of a Diffusion Plant, Part I1I, The Effeot of
Fluctuation in the Flow of ¥ ," is a skilled, teshniocal, theoretical discussicn
oovering refinement of plmt ztperationu. Be stated that tids document, along
with others such as barrier production, operating characteristics, seal develop=
ment, and pumps, would be helpful in determining over-all plant operating
techniques. 1\ 158) .

Tt Bould be noted that the report reforred to by McDaniels ia MSK~-12,
referred to by the original infoma.nt in thias oase as having been furnished to

the Russians byruchs. \ .- ) _1
TR e
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Records of the Atomic Energy Cormission reflect that as of Jn_nnnr,r-]
12, 1949, there was mde & compilation of the Canedian Staff, scientific and .
technical, and United Kingdom Staff, scientific and techniocal, who participated
in the atomloc emergy program under the former Manhattan Engineering District
from 1843 to 1946, This compilation included, in sofir as possible, & statement
as to the installations visited and degree of access affordsd to these groups.
It 1s stated that records available in the security files of the Atomic Energy
Commigsion give a gemeral ploture as to the fislds of activity in which the -
British Mission partiocipated, but that the availabls records do mot provide
detailed inform tion as to their particular specialties, nor 4o the records
clearly indicate what familiarization the British group may have hed with other
programs in which they did not actually participate, but undoubtedly decame
acquainted with by resding technloal reports available to them. The following
statement appesrs in the records of the Atomic Energy Commission conoerning
the British group at Los Alamost x@s C '

"Inagmuch es it was the policy of the ladboratory to make a1l informa-
tion available to this group at Los Alemos, and as the British persomnel had
general access to the Document Room, various locel sites, and the orgenized
noetings of the loocal project, it is belie ved that the group had substentially
catplete knowledge of the gun agsembly end implosion assembly of fissile material,
the actual design of the aerial bombs employing these principles, the possible
future developments, including the ‘'Super' or Thermo Nuclear Reactions, the
suxiliary equipment at the wvarious locel sites including the Waeter Boiler. The
British Group probably did not obtain detailed information concerning the final
chemical work at Los Alemos, however, the genersal aspects were known to them hecau
they would be discussed in colloquiuns or staff meetinges. The exaot extent of the™
technical knowledge about sites other than the Los Alamos project by British
personnel at Los Alamos samnot readily be determined sincé work direotly relet-
ing to Los Alamos activities such as basic physiocs as well as pile design which
members of the MKission would use in their daily work ls urndoubtedly lmown to them.
Such items as Hanford chemistry would have reached the group by inference only
since the laboratory as such did not have detailed access to such information.
During their astay at Los Alsmos, they alsc hed access to the general physics
and chemistry principles involved in the operation of the Chicago and Eanford
piles, the physicel conatruction of these piles, but only a minimum of the
enginesring details. They had, however, complete access to all general theoretiocal
work on pile design. It is assumed that they had rather complete kmowledge of the
mess spectrometer application used in th ( calutron and gaseous iffusion prooasa

for sopmting uranium hotopoa."* I\M 3

b

i
* See Exhibit # 6 attached 7
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o Aocords.ng %o the Atomio Enerar comission. the "Super refors %o th:\
- }wdrogen bomb, end, therefore, Fuchs had lmowledge of that dmlognmt u e
indicated in thc atatemant: nbcva. (Ibid, 236 mel) s T

P
' Inqniry of the .ttomﬁ.c mergy Cmmdsaion at Loa L‘!.mos disclased thut v
Fuchs had attended mmerous tecknical meetings while at Los Alamos. The dates
of the meetings and the subject matters discussed end a brief summary of the
discussion were furnished to the Bureau snd this materiel is attached as .
Exhibit $7 . It abould be noted that Fuchs attended several conferences,
beginning April 18, 1946, relating to the "Super.® Many of the other meetings
o‘bﬁouuly referred to highly importeant scientific matters ﬂnna. 183) -

In commenting upon the work of the British Mission st Los Alamos, Dr.
J. R. Oppenheimer, in a memorandum dated July 15, 1949, prepared for the Atomie
Energy Commission, stated that Dr. Fuchs was assocliated with Professor Pelerls
in the Theoreticel Division st Los Alamos; that Dr. Peierls was head of & group
in the Theoretical Division sssuming responsibility for the ‘salculation and
design of the explosiom components of the implosion weapon. He played & large
_ part in the determination to use lenses for the explosive system and in the
e theoretiorl guidence of their experirental dewvelopment. He was fully informed

: ‘about the m&3llurgical peculiarities of plutonium snd participated in the

deoision to use the metal in its deltm phass. He stated also that the "UX
Mssion had oomplete acoess to sll information and reports.® :

hydrodynsmics which wes of fundamental importance to the development of the

. atomic weapan««««" He also steted "All developments wmderway et the time were
- known to the British persozmel. a8 woll as the probable course of future lines
' of sctivity. A _

| Dr. ¥Yorris E. Bradbury advised the Atomic Energy Commission on July
S 18, 1949, concerning the participation of the Britlsh lission personnel, as

__;:_;‘-'-‘j followss %They contributed to.the success of the Los Alamos war effort

T oa primarily in the field of theoretical and experimental physics and secondarily
4 in the field of high explosive development. It should be noted that the British

. i M¥ission supplied the major portion of experience in the field of theoretioal

Dr. Hans Bethe advised the Atomic Energy Commission on July 18, 1949,
with regard to Fuchs, in part as follows: “Contributed directly to the success
of Pelerls! group, especially in the theory. of the jets, which in the early
times constituted m major difficulty with implosion practice, and to the theory _J

of the :h:itiutor.
Vot
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¥r. R. C Suith, referred to above, advised 4he Atamic &m-y : "‘

comissicn on July 18, 1949, that Fuchs made efficiency estimates on various
" gorresponding rathsr close ~rey Bhot & we e stated that Fucha,

and Peierls provided two-thirds of the tesm which handled the hydrodynamics b’b
in "T-Division,™ which made the implosion development possible. They both ‘
contributed heavily to all phases of the weapon development, including implosion

and Super. (Ibid, 124) Q&‘(‘{L“% ZO'

Dr. Paul KcDanisls. raferred to above, advised the Atamic Energy -
Commission that soms of the reports prepersd by Fushs dealt with detonation .
and assembly of the atomlc bomb. He stated that Dr. Fuchs participated consider~
sbly in the design and development of the etamic wespon. (Ibid, 156)

Dr. Hens Bethe, ‘under wham Fuchs was amployed at Los Alamos and
presently attached to the Nuclear laboratory, Cornell University, advised Buresu
Agents on February 14, 1950, that he was in cbarge of the Thecreticel Division
st Los Alamog. This Divisionm perfommed the calculations shead of time as to how
the bomb was to be made and assembled and how it would work. As a result of the
Quebes Agreement, England furnished several top scientists to work in this
Division, They were about twelve in mumber and it was Bethe's belief thet the
banb would not bave been completed es amcon es it was without their assistamce.
Bethe had persomally requested that Dr. Rudolph Pelerls, of the University of
Birmingham, be sasigned to the project. Pelerls accepted with the stipulation
thet he bring with him two of his best collaborators, Drs. Fuchs and Skyrme,
They, with American scientiste, were assigned to the particular task of determin~
ing the best way of bringing together parts of materials so that after assembly
there would be more than the %oritical mass."” The work of this group is still
restricted information wnd was about the most highly confidentiel work done. As
& member of this group, Fuchs was in as vital a position as anyone on the entire
projeat and had access st all timea to all parts of the Lehoratory and all
docunents, except perhaps some top secret documents. Dr. Bethe pointed out that
this did not mean that he could not examine the top secret documents, which were
necessary to his work, “upom the proper clearence and permission. (Ibid, 326)

Bethe further stated that in June or July 1946, Fuchs visited him st
the General Electric Company in Bchenectady, New York. Fuchs was on his way
back to England. He did not question Dr. Bethe comcerning his work and it was
Bethe's recocllection that Fuchs' sister fram Boston came to Schenectady to meet
hin. Since that meeting, Bethe has seen Fuchs on two ccocasions. One was in
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Prgland during tha Summér of 1948, when Bethe apmt a’any and &-hslf st Hnrnn. _
Fuchs telked with Bethe end "showsd hinm' around.® He also told him scmething of
the theoretioal work being done there. Bsthe was under orders from the Atamie
Energy Commission not to talk of restricted matiers, so the conversation was o,
one-gided. In the Bpring of either 1948 or 1949 (this probably actually refers .
t0 1947), Fuoha viasited Dr. Bethe at Ithaca, New York, He had come from England
to attend Declassification meetings which were held in Washington. His visit

was At Bethe's invitation. He stayed one day. Their main tapio of conversation
was muolear reactors and declassification. Again, Dr. Bethe was uhder arders
not to speak of restricted information, so the conversation was one~sided.
(1via, 326) . : . .

- The Atamio Energy Ccmniuian has advised that Roland A. Anderuun.-l
Ghiet of the Patent Branch, advised that the records at Los Alamos indiocated
that in e memorandum of March 7,1946, it waer stated, "Under the present setup

the Britiish persomnel have been Eiven full access to all documents and data at
this Site.® (Ibid, 369) R ‘

. In comneotion with Fuchs® trip to the United States in 1947 to attend
the Declassification Conference, which was held in Washington from November 14
* through 16, 1547, the Atomic Energy Commission has advised that the Conferencs
did not involve supplying to the British or Canadiens my restricted data whioch
was not already lmown to them. {(Tbid, 285) ' » \

It 1s ncted above that while in this country Fuchs made a visit to
the Argonne National Laboratory in Chicago on November 28, 1547. Records of
the Security Foree at the laboratory indicate that he was there from 2150 PM
t0 4100 P on that date and at all timeswns esocorted by & member of the
laboratory staff. In acoordsnce with the clearance issued that he was to
C e discuss unclessified and declassified matters, necessary steps were taken to
guarantes that he was only ooncerned with unclassified matters while there.
Eo was shomn the orystal spectrometer and the mechanical velocity selector.
These instruments, according to the Atomic Inergy Camnission, wers described
in Volumes 71 snd 72 of the "FPhysical Review," deted June 1 and October 1, 1941.-\

(Ivid, 369) . . /UM ‘;_‘,306

Investigation has disclosed that the records of the Imspector of
United Stakes Navel Material at the General Eleotric Compeny, Scheneoctady,
New York, reflect that on November 17, 1947, Fuchas, as & member of the British
Atamlc Energy Ressarch Establishment, visited Dr. Herbert C. Pollock, Research

.
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1aboratory of the General Electric Company, for the plrpose of discusiing ..~ -
¢yclotrons, synchrotrons, and betatrons for a two day period. Pollock was _;;:?"
described as Research Associate in the Physics Division of General Electrie,’ ..;-
assigned to the Synchrotron Project. As noted abowve, the ptomlc Energy . .
Commission has advised that the phrpose of Fuchs' trip to the General Electrie -
Company was to see & machine described as "70-MED Synchrotron.® Also, accord~ .
ing to the Atomic Energy Comisalon, the General Electric Company in

Schenectady was not doing work for the Atomic Bnerw Commission at the time or
Fucha' visit. (Ibid, 426 and 578) b7

ry 8, 1950
» who 13 presen enployed by th

the Buffalo 0ffice of tha Bure:
ivision of the
Spring of 1948, while 1t

zgsoclated with the
& trip to England for

e rer I i B United
States; he and his associates prepanad a top secret report. an the conferences. .
He related that the contents of the report are known to ve persons in
the United States and are of & highly technical nature indicated
that the discussions in England related to the British ¥pile program.t
(Ttdd, 442)

On March 6, 1950, the Bureau liaison Agent delivered a letter to
Commissioner Pike, Acting Chalrman, Atomic Energy Commission which reported
information obtained from Fuchs by Dr. Perrin. Mr. Pike was requested to
fumish to the Bursau any evaluation the Comiasion night make.

¥Ur. Pike advised he intended to immediately instruct the scientific
personnel of the Commission to make a detailed study and eveluvation of this
information and he would fumish the Bureau the results.,
(emo Keay to Belmont 3/8/50) (Serial 730)

Attached as Exhibit # B is a list of reports prepared by Fuchs as
reflected in the records of the Atomic Energy Commission.

Investigation by the Albuquerque Office in February, 1950, reflected
thatipatent disclosure pspers on file in D Division, los Alamos Scientifi
1abo ry, los Alamns, New Mexico, reflected that Fuchs with John Von (u.)
Neuman a8 ®co-investor,® had a disclosure entitled "Method and Appanma
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- By lotter datod May 19, 1950, Mr, h-anch Hamack, acti.ng Diroetor:.‘
Division of Security of the Atamic Energy Commission, forwarded to the Burean 4
portions of a report preparsad by a committes of Senior Responsibls Reviswers
who had considered the effect of Fuchs disclosures on the AEC dsclassification

pouc’.

' This report indicates that it was concluded that the information
turned over by Fuchs concerning the diffusion plent was largely theoretical
and that probably the bulk of it has since besen declassifisd, The information
disclosed by Fuchs concerning barriers also appeared to have dealt essentially
with theoretical aspects and did not contain significant informstion concerning -
fabrication and performance of barriers. It was indicated that only one
document of the MSN saries (reports of the British Mission =~ New York) namely
MSN-18, contained production figures for the K-25 plant (Qak Ridge). It was
further indicated that there is same uncertainty, however, as to whether MSN-18
wes included in the documents passed to the Russians by Fuchs.

In evaluating the Los Alamos aspects, the report indicates that Fuchs
turned over to the Russians very important information concerning weapons, -
With respect to the Trinity (plutonium implosion) type weapon, it was stated
that it was clear that the essentials of ths bomb, in adequate detail, were
turned over either while Fuchs was gt Los Alamos or later. 4t also appeared
apparent that considerable mfomtion was turned over regarding gun-type

wespons. g@,q

The report discussed participation of Fuchs in the work on
thermonuclear wsapons at Los Alamos and a list of the meetings on this subject
which were attended by Fuchs was aet forth, It is believed that this refers to th

hydrogen bomb, XQ,)

Xt was indicated also that officlally, Fuchs had little information
concerning other phases of the United States project; for example, the Hanford
project, and it appears that the informstion in this category which he tumed

over was relatively ™minor.* It was further indicated that Fuchs did not
pass a great deal of information to the Russians concerning "pils technology®

including the British work on this point. XQ‘) M
- Poct

107 B




