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OPERATION “EPSILON'.

(6-Tth August, 1945).

I. Preamble.

This report covers the first reactions of
guesms o the news that an atomic bomb had been pax‘fected
and used by the Allies

guests were completely staggered by the news.
&t cipat They refused o believe 1y auy Pest that 1t
was bluff on our part, to induce t|

: sur:
Aftor hearing the official announcement they reelised that

it vas a fack. Their first resction, which I believe
vas genulne, was an expression of horror that we should
have us0d this invention fer Sestruceion:

3. The appendices to this report are:-

Declaration signed by all the guests sotting
our dstuils of the work in Which they wers engaged 1n
Germ

2. Photographs of the guests with brief charecter
sketohed of each.

II. 6th August, 1945.

Shortly before dinner on the 6th August I informed
Pmressor AT thiv a1 aon iboomns had been made by the
B.B.C. that an atomlc bomb had been dropped. HAHN was
co'mpletsly shattered by the news and said thab he felt
personally responsible for the deaths of hundreds of
thousands of people, .as it was his original discovery
hich had made the bomb possible. He told me that he

As was to be expected, the announcement wg
r?yeted with incredulity. The Loliomt
o

the conversation during dinnes e m‘"““l’“m
HAHN:
Laobope meparabitpy 1T ORI hA A€ thoy huve wrantiay
WIRTZ:
They have 1t too.
HAHNs

T remomber SEORE's, DUNNING!g
GROSSE's works they had soparated a franiyly A88istant
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HARTECK

That's not absolutely necessary. If they let a
uranium engine run, they separate '93!.

HAHDI:

that they must have an engine which can
make sufficient quantities of '93' to be weighed.

GERLAGH:

If they want to get that, they must use a whole
ton.
HAHN:

An extremely complicated business, for 193! they
nust have an engine which will run for a long tige. 1f
the Americans have a uranium bomb them you're al
second-raters. Poor old HEISENBERG.
LaUE:

The innocenti
HETSENBERG:

Did they use the word uranium in connection
with this atomic bomb?

ALL:
To.
HEISENSERG:
n 1t's got nothing to do with atoms, bu

the equlvalent 020,000 tons of high explosive ia.
terrific.

WETZSAGKER: s
t corresponds exactly to the factor 10

GERLACH:

Viould 1t be possible that they have got a
ongine running fairly well, that they have had it
long enough to separate '93Y.

HAHN:
I don't believe it.
HEISEUEERG:

11 can suggest 1s that some allottant
iorioas who knows very little about 1t has blur?sénthsm
in gas’i:a Jtry:;l ;l‘x*up {A\is 1t he the equivalent of

0,000 tons of high oxploaivel and in real
work at all. 1ty doesn't

HAHN:

any rate HEISENBERG you're ju;
i o g e oL oo up. d4se peomntcentans

(6./7. August 1945)

Taction of a milligramne
before the war, 1in 1939, . i i
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HEISENBERG:
HAHN:
They are fifty years further advanced than we.
HEISE] lB[lR

I don't belleve a vord of the whole thing. They
rust have spent the whole of their £500,000,000 in
separating lsotopes; and then it's possible.
WRIESAOKER:

it's easy and the Allles know its easy, then
they ik hat eeioaiT woes Tioe it how to do 15
e go on warking.

HAHN:

I didn't think it wuld be possible for another
nty years.

o
VETZSACKER:

don't think 1t has anything to do with uranium.
HARN:

It must have been a comparatively swall stomic
bomb - a han

HRISEHUERG:
am willing to believe that it is a high pressure
Boub and T donts belteve: thay Lt aes anything €0 do with
uraniunm but that it is a chemical thing where thoy have
onommonsly ncreased ths speedal the resction and
enormously increased the whole explosion.
GERLAGH:
ey have got !93' and have been separating. i

£or two years, somohow stabilised 1t at 1ow semperesure
and separated '93' continuously.
HAHN:

But you need the engine for that.
DIZBNER:

Ve always thought we would need two years for
one faomb.
HAHN:

{£ thoy have really got 1,
clever in keeping 1t s
WIRTZ:

I'm glad we didn't have it.

they have been very

VETZSACKER

That's another matter. How surprised B
would have been. They always lookeq uponsie P“"éE“(q)
conjuring trick.

WIRTZ:

DOEPEL, . BENZER(?) and Company,
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e DOEPEL  was the first to dlscover the increase
in neutrons.
HARTECK:
Vo 1s to blame.
(2) vorcm:
HARN is to blame.

WET!

o |
Rink 16s areadful of the Ausxioana Yo bareiicon
1t. T hink 1t 1s madnoss on their par

HEISENBERG: o
cen't say that. One could equally well say "That's
the quichest vay of ending the war.
HAHN:
That's what consoles me.

HEISENBERG:

86111 don't believe a word about the homb but o
CTiner o ek perfectly possible that the; |
have about ten tons of enriched uranivm, but mot that they |
can have ten tons of pure U. 235. |
HAHN:

I thought that one needed only very little 235. |

HEISENBER

y only enrich it slightly, they can build
an enbins Whton ¥A13 8o but WiEh Shat ihiey GAnr® maxs an
explosive which will.—

HAEN.

But if they have, let us say, 30 kilogrammes of
pure 235, couldn't they nave o Bons it 167
HEISENBERG: ¥

But 1t still wouldn't go off, as the mean free

path 1s st1ll too big
HAHN:
 tell mo why you used bo tell me that one

needed 50 kilogrammes of 235 in order to do anything.
Now you say one needs two tons.
HEISENGERG:

T wouldn't 1ike to commit myself for the moment,
but 1t is certainly a fact that the mean free paths arg
pretty big.

e

0 you want i or 5 centimetres, - t‘x
break up on the first or second colligion.  -© "ould
HEISENBERG:
But 1t needn't have the Alameter
contimetres. L

i



HAHN

I think 1t's absolutely impossible to produce
one ton of urenium 235 by separating Lsotopes.

VEIZSACKE!
Vhat do you do with these centrifuges.

ARTEC

You can never get pure 235 with the gentrituge.
But I don't believe that it can be done With the e.e..
centrifuge.

WIRTZ:

, certainly not.

HAHN:
Yes, fheyioouid do 1 bos with thie:mazs-
spectrng!‘aplxs. “ATD has sons patent.

DIE]
There is also a photo-chemical process.
ERG :

fhere dre.do many possibilities, but there are
none that we lmow, that's certal

WIRTZ:
Yone vhich we tried out.
HAHN:
was consoled when, I believe it was WE: TZSA0KIR sata
b e pas hey Sy ke 25 - minutes - T fouw

that in my institute too, Fhis absorbing body vhich
made the thing impossible consoled me because when they
said at one time one could make bombs, I was shattered.
WEIZSACKER$

uld sy that, at the rate we were going, we
would not have succssded during this wer.

HAHN3

Yes.
WEIBSACKER:
t 1s very cold comfort to think that one is
pex‘sona]ly in a position to do what other people would

able to do one day.
HATN;

Onoo T wanted to suggest that all waniun should
be sunk to the bottom of the een. I always thought
that one could only make & bomb of such s size that g
whole province would be blown u

HETSENBERG:

£ 1t has boen done with uraniup 2:
eiota & S 20 i 2
upon whethor 1t is done with O, 500" 5r 5,000 ki Topeammes
and ve don!t know tho order o. magnitude. o ors o8Lam
that they have some method of sap-rnun» isotopes of which
we have no idea
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HAHN;
From the many scientific things 2

Anerican collaborators sent mo up. to' 19v'gf°h1mga:‘i§

gee that the Americans were interested 1’ tne business.

WETZSACKE

s 5o s Sopiturbny A, (2] ete to no saying
HARTECK:
Vias VAN DER GRINTEN (2] a good man?
WEIZSACKER:
e mas Batng waea Shaita' Sl RIEAGR A L
—p AN P i
hat wicked BOMKE was in my Institute,
HARTECK;
/ I have never come across such a fantastic liar.
HAHN:
(e litmn vas sT7 s Thon the n
i e e o
57, the State becaug he vas not s Har)®" 3?‘25&':2?;”33”
nember of the Pasty "3 Ut Bhat he vas an old £ignp

WETZSACKER 3

on we mi u
e (hu&t gpealc of our'BOMKE-damagea

3. AL 4 he Guosts assembled to h
the official
amouncemant. gt 9 olclock. They were o
yhen they Tealised that the nowa was gfxﬁplﬁtﬂ%ﬁ“umeﬂ
on the assumption that thoy
Position and the following remarks wese' meac,o dteeisa” 2

HARTECK
v have managed it either with 885 8pectrogrgpng

on a large sc
S oerentsle Smooase they have been successtul wiin

WIRTZ:
I would aay phcte =chemis t; r
:):eini(ry diff\l 8lon, They irradiate iby c\‘:hdérr“s
oetengty S a1l tadking vogetien) Particiler
HAH’HM(:

855 -8pactrographs 1,
i n o
;:e ;uﬁmw Dpossible for a “s,spsct:oé‘? ug quunu“eg,
grame 1n one day say of 125575 P to make
Y could make
shentitlos might cost & hundred dolsial T lan -
undred thousand mnu-specn,w,n;hs ¥ could do 1t

!’L‘ISL‘K!BERG;

f course, 1f
S840 65 have worked on’that Zgglde (fum" that;

and tl
working on 1t, hey,

000 pecple were

el I 2 S
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WIRTZ:
ould bet that it is a separation by aiffusion
with recyoling.

Yes, but it 1s certain that no apparatus of that
sort has ever separated 1sotopes before. KORS NG might
have been able to separate a few more isotopes
apparatus.

WIRTZ:
y had one man working on it and they may
e e heE e
WEISZACKER: |
Do you think it 1s impossible that they weve
able to gol element 195" or 94 out of one ob. mer
running engines

WIRTZ:
T don't think that 1s very likely.

WEIZSACKER:

I think the separation of isotopes is mo
1ikely because of the interest Which they showed in it
to us and the 1ittle interest they showsd for the other
things.

HAHN:
e11, I think we'll bet on HEISENBERG's suggestion
that 1658 B1ure.

HEISENBERG:
There is a great difference between discevex‘iea

end inventions. Viith discoveries one can alwa

sceptical gnd many surprises can take place.

case_of indentiony, L Surprises can really only ocour for

people who have not had anything to do with it.  ris

a bit odd after we have been working on 1t for fis years

VETSZACKER:
Take the CLUSIUS! method of soparation. Many people

have worked on the separation of 180topes and ono £ing

day CLUSIUS found out how to do it. It was just the

guestlon of the soparation of 1sotopss which® wo noglected

gonpletoly partly knowingly and partly wnknowingly, apert

from the centrifuges.

HTSEEEGs

ondy becange, there wes no sonsible
Sochickten o Separtiae oL 2380 or 12351 3Stinds
12381 1 auch an extronely ALEELNTE bassmel

‘HARTECK:
0no would have had to have a_complet,

hundrsds of ersante campoionts of wranun, ‘hga ohpm p

gystematioally oxamined by laboratory sssist g o

had them chomically investigaton There o Aa1 Lhany

g doLts  BHE we woro qufe cloq 3

it siiould be done,” Tat w e e i

HARTECK:
VWhich is a hundred times more than we had.

BAGG]
GOUDSHIT led us up the garden path.
HETSENBERG:
Yeos, he did that very cleverly.

CHADHICK and COCKROFT.

HARTECK;
And STMON too. He is the low temperature man.

BOST
shows & any rate that the Americans are
capable i B cooperation on a tremendous scale. That
vould have veen meessible in Gormany. Each one said
that the other was unimport

GERLACH:

really can!'t say that as far as the uranium
group 1s concerned. You can't imagine any greater
cooperation and trust than there was in that group. You
can't say that any one of them said that the other was
unimportant

KORSHING:
Not officially of course.

GERLACH: (Shouting).
Not unofficially either. Don!t gontradiot me. Thore
are far too many other people here who know.

Of course we were unable to work on that scale.

HETSENBERG:

One can say that the  firat tino largo funds vere
made available in Gormany was in the spring of 1942 after
that meetiing with RUST whon we convinced him that we had
ebsolutely definite proof that it could be done

BAGOE;
It wasn't much carlier here either.

HART.ECK'

0 d
10 one was propared to spend 10 miiliet oo
done for three millions, A%iouia by

HETSENBERG:

On the other hand, the whole heavy wate,
which I did avex- thing I could T business
an explosives G be further cannot proancs
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ey

HARTECK;
Wot until the engine o ruming.

HAHN:
seem to have made an explosive before
ho engine snd now they say: 'in future we
T B ta engines".

BARTRCK:
1s a fact that an explosive can b
producsd ot tnen by means of the mass spectrographuie
Woul ex have done Lt as we could never
employad 55 000 workmen, For instance, when we
cons1dered fhe CLUSIUS ~ LINDE business combined with
r exchange cycle we would have needed to employ
5o worimen contimiously in order to produce two tons
If we wanted to make ten tons we would have
had 5o embloy 250 mens We.eeutan't 4o thas

\/EIZSACKER.
ow many people were working on V 1 and V 22

DIEBNER:

Thousands worked on that.
HEISENBERG:

e wouldn't have had the moral sourage to
recommend to the Government in the spring of

19k2
foxt ey, ahould sy 120, 000 men Just tor batading
the thing v

WEIZSACKER:

I bolieve the reason we didn't do it was because
all the physicists didn't want o do it,on principle.
If we had all wanted Germany to win the war we would
have succeeded.

HAHN:
I don't believe that but I am thankful we didn't
succeed.

HARTECK:
Conatdoring the £1gures dnvolved I think 1t
must have boen mass=apectrographs. ‘hey had had
Bomo othior good method theymontan! & nave heeded to
spend so much. One wouldn't have heeded so many men.

WIRTZ:

Assuning 1t was the CLUSIUS method thay oula
hever have been able to do anything with gas
temperatures.

HARTECK

en one thinks how long it took for
89t the nickel separating tube I believe 1t ‘tl:of,om“e
onf

KORSHING:
It was never done with spectrographs,
ARIBNEm g

mst say T think your the
a4t 13 spectrographs. °°7 18 rignt ena

/ on the other hand we were so little trusted by the state

'roP SECRET ¥
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WIRTZ:
I an prepared to bet that it isn't.

[BERG:
e What would one want 60,000 men for?

ORSHING:
Feron try end vaporise. one ton of wranium.

TROK?
o only need ten men for that.' I was smazed at
what T et Lo

TSENBERG: |
e possible taat the war will be over tomorrow, ]

HARTECK:
The following day we will go home.

KORSEING:
Wie will never go home again.

3t we had worked on an even larger soale we would

1led by the 'Secret Service! e gla
et ::e:z-jedatill T e evening
in that spirit.

EENE‘.R
= ofessor GERLACH would be an Obergruppenfuhrer
and it sitting in LUXEMBOURG as a war criminal.

ORSHING:
o one hast got the courage, it 1s better to give

ne
up straightavay.

GERLACH:
Don't always make such aggressive remarks.

KORSHINGz
e Americans could do it better than we could,
that's clear.

(GERLACH leaves the room.)

TSENBERG:
i The point is that the whole structure of t
relationship between te sclentist snd tho ltaha e Germany
was_such that although we were not 10 lous o do it,

that even if we had wanted to do 1t it would not have been
easy to get it through.

DIEBNER:

Because the official people were only mte““ed
in imediate results, They didn't want to work
long-tern policy as America did.

WEIZSACKER:

Even 1f we had got everything that we wanted, 1t
1a by no means cortain whether we would have gog ayfer
as the Americans and the English have nuw. It is not
a question that we were very nearly ag as they were
bu

t 1t 1s a fact that we were all cenvinced

P SECRET ©
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s
thing could not be completed during this war.
msmm

1 thatts nob quite right. I would say that
I was nbsolutsly convinced of the possibility of
making a

would make a bomb and at the bottom of my heart I was
reclly glad thab L6188 to o au sigiue 2nd Rot & boabs
t admit
WEIZSACKER:
If you had wanted to make a bomb we would

probably have consentrabed more on the separation of
isotopes and less on heavy water.

(HAHN leaves the room) ”

WEIZSACKER: |
If wo had started this business soon enough we

$9uld have got somewhore.  If they wero able to Complete

it in the summer of 1945, we might have had the luck to

complete it in tha winter 191;1;/5’1

WIRTZz i
result would have been that we would have
ebntaz-ated LONDON but would still not have conquered
‘he world, and them they would have dropped them on us.

WELZSACKER 2
don't think we ought to make excuses now
because wo 41 not; succeed, but we must admit that we
didn't want to succeed. If we had put the same energy
ant

or:
it 1s quite certain that we would not have succseded
as they would have smashed up the factories

DIEBNER:
Of course they were watching us all the time.

WEIZSACKER :
One can sey 1t might have been a mich greater

onb,  Just 1m-glno, 47 we had destroyed LODOR | witn
b nded_the wi

it
Whon the war 1a end, 13 3 still Qowbteul whathes 1
would have been a good t]

WIRTZ:
Ve hadn't got enough uranium.
WE1ZSACKER:
oo, roula have had to equtp long aiet
with S s et rath

‘borne
the ummo on NogTH WEST CANADA. o\ vould have h"ﬁ’ -
have held these areas by military force an

stuff from mines. That would have be,

‘HARTECK:

The uraniun content
mines near GASTEIN was sald t
auestion of price does not ceme yneg

in tha stone in the n,
50 Eoat that o i

ol wo. 1.

£
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BAGGE:
must be enormous quantities of uranium in
UPPER SILnSIA. Mining experts have told me that.

DIEBNER:
Those are quite small quantities.

'HARTEOK:
it thoy have dons 1t witn mass-spacbrogruphs, we

cannot b blameds Ve couldn't do that.

have done it through a trick, that would annvy mo.

ZEEEE

hink we ought to avold squabbling amongst
resivani concerning a lost cause. In addition, we
must not make things too Aifficult for HARN.

HARTECK:
Vle have probably considered a 1oe of things
which the others cannot do and could u:

WEIZSACKER:
It is a frightful position for HAHN. He really
aid do 1t.

HEISENBERG:
Yes.  (Pause)  About a year ago, I heard from

SEGNER (?) from ehe Foreign Office that the Americans

had threatened to drop a uranium bomb on Dresden

if we Aldn't surrender soon. At that time I was asked

whother I thought it possible, and, with complote

conviotion, T Toplleds iie!

T RN

WIRTZ:

I hnkc 1 charasterigic that the Gormans
made the discovery and d: use it, whereas the
Americans have used 1t. I m\:ut say I didn't think
the Americans would dare to use 1t

L HAHK and LAUE discussed the situation together.
KA doscrined tho mews a5 a Sramendous. senievesors
nithout parellel in history and LAUS sxpressed tho hove
of Ppeody releaso from dotontion in tho 1ight of thegs
new evenb

Se When GERLACH left the room he went th‘uighb to
his bedroom whoro ho was heard bo Do sobbing, Yoy Lyuz
Sont

him He appeared to consider himself
of a defeated Gemeral, the only nltemntivsh:pg:ainon
vhom is to shoot himeslf, Fortunately he
and he was eventually sufficiently calmeﬂ by
colloaguos, ~ In tho courss of converaation nitn

N IAUE and HARTEGK, He made the following remmpies

GERLAG! fig

had no weapon

n 1 tank this thing over
with HEstmaRRs nd HAHN, and T saiq t,
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of a boub but T said to myself: "If EAHN has made

this discovery, let us at least be the first ¥ s
use of it ien we get back to Germany we will have
a dreadful time. We will be looked upon as the ones

‘the:
people in Germany who say that it is our fault.
Please leave me alone.

[ A 1little later, HARN went up to comfort GERLACH
Sionlees following conversation ensusd:-

s you upset because = a1d not make the
e LmiTaaed s rlcadon Zended Knseaithat W
210 mot make an wranium boubs o you depressed
DoSatise. o' Amoricans) 6ou1a: do 4t bebtan bhanwe
could?

GERLACH:
Yes.

Surely you are not in favour of such an inhumen
weapon as the uranium bonl

GERLACH:

No. Ve never worked on the bomb, I didn't
Dbelieve that it would go so quickly. But I did think
that we should do everyt £0 make the sources of

Vihen the first result, that the concentration was very
increased with the cube method appeared, I spoke b
SPEER's right hand man, as SPEER was not available

at the time, an Oberst GEIST first, and later
SAUCKEL at WEIMAR asked me: "What do

bout: ton days
itulation, GEIST (2)
Toplied: MUnfortunately we have ot gob sich a -
politician",

& thankful that we were not the first to drop
‘the urnnium ‘bonl

GERTLACH:
You cannot prevent its development. T was afraid
to think of the bomb, but I did think of it as a thing
of the Tuture, and that the man who oould bhrsnbnn the
10 of the h":uln\; ¥ould Le ebls to l%x%eve anyth:
t 13 exactly what I told GEIST SALG
HRISEOERG was thore at STUTIGART ot fng m i MR

(Enter HARTECK)

1 me, m:mox, isn't it a pi
have cong 185 Pty that the others

I am delighted.

{F%0py No. 1.
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HARTECK:
Vmy was that not done?

GERLACHz
Perhaps 1t was.

HARTECK:

You might perhaps have boiled the metal,
obtaining a largo surface area which would behave towards
neutrons as in STERN's experiments.  Then you would see

But such experiments were not made,
or rather they wanted to persuade you against it.

HAHN:
HERTZ did that.
GERLACH:
Yes. He had all the material he could find.
" men was that - in 194k
GERLAOH:

the end of 194li. But he Bad measured the
emuuion of heat already two years before I just 'enl:
o HERTZ and said: iLook here, HERTZ, lofta dlseuss me
G e e nothing about 1t!,
50 I told him all’about it. Then he told me that
SCHUTZE had made such heat experiments and thes
d.uuuuad 1t and declded that that really was the best

So ho (used) a small radium preparation and beryllium
preparation s...

GERLACH:

25 mi1ligremnes and about a hundred gx‘ama
uraniun powder (7). He only used powder. lVihen hm-d
about 1t, T said siraightavay that that was the righy
mothod of examining small bodies

HARTEOK:
Wo had 27 gramos of radium. If we had used - say -
5 gramme: adium as neutron sources we could easily
have measured with the best shaped bodies.

GERLACH:

Vo must not say in fronb of these b
+hat we ought to have d R Engn’h‘““

Tero our enemies, although wo sabotagea o
LSAmE s el o age thod:ar.' There
gother but that one cannot discu the

;xolg;:u;man‘jt SRt ono oanot. g e 55 10 phe Presence of

HAHN:
I must honestly say that I woul,

war if T had boen in & poaition to ge go  C SACtaged the

GERLACH:
Yes, but what were we working for?

HAHNz

L oEieey o protuon elansnts, it
caloulats the weight of aboms, o a
spectrogragh and Lo et (vaTotenent it L

HARTEOK:
[ T———. Ve could not have produced the bomb but we
e ST would have produced an engine and T am sorry about that.
If you had come a year sooner, GERLACH, we mignt have

cempsraéursa. But whon you cané 1t was already too
at enomy's air superiority was too groat an
o could do mothing.

HARN, GERLACH and HARTECK go on to discuss their
i Dposition if they return to Germany and GERLACH considers
that they will have to

that the atomic bomb would be used the following daye
GERIAGH corinues:
GERLACH:

I fought for six months against ESAU and BEUTEE (2) .
taking over all the heavy water and the uranium and N
having the engine made by the Reichs Anstalt. ESAU
£o1d e more. chan once: 1Mo cube experdment 1s my

BUTHE r to
HIMMLER theough the S.D. rogarding uy political necitude.
I know all about it and you have no idea the trouble

had vith ERAU and what my posttion was. 1 Fobruary and
Narch of last year because of BEUTHE's (2) -ueuunmu.

I wouldn't have given much for my chances of life at

hat time.  That wont on t111 Soptomber op. occobep unt1l
ESAU aventuully gffiolally gave up his claim to

uranium and the hoavy water.

HARTECK:

course we didn't rﬂllly do it pro .
was conaidered tho moat important Thing Ana emrdmin s
Wero secondary, and then ainost unintelllgin

vith sutficlent vigour, "Supposs'a man liks
mado the exporiments, he would have do
aifforently. A

umucﬂ.
a1d make oxpertnents.

) s e They measured the

1 HAR
For instance 1f you meas:
and at the same time make the 2

GERLACH:
Wnat SOHUITZE (2) was to have done 1ater?

ure the emission of heat
3 - minute body.

| - Vropeer

x =16

. HARN end HEISENBERG discussed the matter alome
Logotnars  HAM onpiained o NETSENSERG thab ne
himself very upset about the whole cmng. o said ne
could not really understand why GERLACH had taken it so

u;
Svéy trom the fact REY he was Werkisg Tor OERMANY.® EARN
replied that ho too loved his country and that, strange
as it might appear, it was for this reason that he hed
hoped for her defeat. HEISENBERG went on to sy that
he thought the possession of the uranium bomb would
trengthen the position of the Americans vis-a-vis the
Russians. They continued to discuss the same theme as
before that they had never wanted to worlk on a bomb and
e L I T
EN

Aon as or:
‘that nobhing masgered except that HITLER should wim the
o

HARK
d never thnugh: thn!‘. a German defeat would produce
| such terrible tragedy for his country. he; 't

walt until STALIN had copied it. They on ondex
| hiow many Dowbs oxisseds Mo following 15 e "Tort op ‘this
Dant of the comversaient

BAHN:
| They can't make a bomb 1like that once a week.

HETSENBERG:

No. I rather think HARTECK was right and that
they have just put up a hundred thousand mess-spootrographs
or somothing like that. If each mass-spectrogra
mako one milligramie a day, they thoy have ot a hundred
gramnes a day.

1959 they had only mado a fraction of a milligpe,
Thoy I AN o 12351 through 1ta radio-gepsoiio”

vity,
HETSENBERG;
That would give bhem 30 kilos. a year,
HARN:
| Do you think they would need as mich as thate
HEISENBRRG.

T think so certainly, but quit

| never wo;ked 1t out as I neyer belisre hon“n’ i E'V'
pure '235's I always knew it could he done 1235!

Vith fast nieutrons, Thatre why s2yos enlyec::,n:g g
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s an explosive.  One can never make an explosive with sloy

neutrons, not even with the heav:

y water machine, as ¢l
Deutrous only go with thermal speed, with the aatts thotiiee
reaciion s zm]%:‘ecmcnme nm:g explodes sgoner, before the
Rl 1 cpiate: vaporises at 5,000° and then the

How does the bomb explode?

HEISENBER
the case of the bomb 1t can only be dome with
the

fast vttt The fast neutrons in 285 immsalately produce.
other neutrons so that the very fast neutrons which have a
apeed of - say - 1/50th that of light meke the whole reacsion.

en Of course the reaction takes place mich quicker so that in
Practice one can release these great cnergies. In ordimary

um & fast n

Rzaztmia s eutron nearly always hits 258 and then gives

HARDNL

¢, whereas the fast ones in the
288, but 130 times more. e egaselesihe

HEISENBRRO:
If T get below 600,000 volts I can't do any

fisaion on the 255, but 1 oan’aiveve Split the 255 mo matter

y¥hat happens.  If T have pure 255 each neutron will immediatel

beget two children and then there must be a chain x-eaetxon Which

goes very quickly.  Then you can reckon as follows. 3

neutron always Relkea o g&hex‘s 1in pure 255,

that in order to mak neutrons I need 80 rea o se
ctions
after ot . Thex-etere I need 80 collisions and tl\(u.n'enean

collisions, I mst have

lump of a redius of ab
and that would be sbout & ton. or about 54 centimetres

Wiouldn't that ton be stronger than 20,000 tons of explosive?

HBTHENERRSS

would be about the same. It is conceivable that ¢

could do 1t with less in the following mannor.  Thoy wemrs
take only a quarter of the guantity but cover it with a reflecton
vhich would turn back the fast neutrons, For instance lea

n they teke 1t in an sircraft and 5
explmiss St the oightlhamenty Seatitnatisy
HETSENBERG:

One way would be to meke the bomb in two ra
of which would be too snall to sroduce tha ox
of the mean free path 0 halves would be jon
together at the moment of dropping whem tu:
Soae sy Tiays pednibiyidrne aome'.mngelfzf:a:rl\:: o f

ves, each one [
plosion  because

HESIENBERG went on to complain bitterl.
11ed to them very cleverly and thinks matym?‘:t  Soupsure baa
have told him that their experiments in AWSRIGA Lon ey
advanced.  They agreed that the secret wes Kept yecy wells
HARN remarked on the fact that there had been no pubiication
of work on uranium fission in British or American scientific

[ L}
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\Gentlomen, it mist be dome.! Then GEIGER got up and saia
1TF there 1e ths STightost chance thet Lt Ls poserbis {
mist be done.' That was on 8 September '39.

WEIZSACKER: .
I don't know how you can say that. 505 of the people
were against it.

HARTECK:
1 the sclentists who understood nothing shout it, a1l

spoke against i of bucas) pholall understand it, one

third spoke eateritc 905; of 1dn't understand {

1%, 507 spoke egatnst 1t. Ve koow thee i¥ieonitl noaonattn

principal, but on the other hand we realised that it was a

£rigntfully dangerous thing.

BAGGE:
If the Germans had spent 10 milliard marks on it

1t nad not succeeded, all physicists would have had hato heuts

cut off.

WIRTZ:

THe point 18 that in Germeny very fow yeople belisved in
o O T U LR R B R e
not all work on

HARTECK:

For instence when we started that heavy water business
the CLUSIUS method was apparantly too expemsive, but I told
ESAU i

was the one in NORWAY; and that we should have a CLUSIUS

EUBEREQ e oo 85500 ZLEReN M yEus) that is a small one and
then a hot-cold one. can see we could never have
made & bomb, but we could Sotainiy Reve gt the cugint o go.

RTZ:
KORSHING is really right when he said there wasn't very

good co-operstion in the ursniun group as GERIAD

GERLACH actually worked ac;axnst and DIEBNER worked

S o hole In the e they even tried to

take

o the engine away from us.  If 8 German Court were to
investigate the whole gueation of vhy 16 814 not succeed 1n
rmeny it would be & Very very dangerous business. If we

ot ovarted poperty in 1555 and gone all out evenything would
have been alright.
HARTECK:
Then we would have been killed by the British 'Secret

gervice's
WIRTZ:

an gled that it wesn't like that otherwise ve would gll
be dead.

(pause)
BAGGES

It must be possible to work out at what temperature the
thing explodes.

4§
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Journals since January, 1940, but he thought that there had
been one published in RUSSIA on the sponteneous fission or
uranium with Gueterons,  HSISENBERG repeated all hi

re
a bomb and had done nothing
6 tho separation of 1sotoes beosuse they had met boen abe
to got tho necessary means for this. Fe repeated his story
of the 0od, threat by America to drop  uraniun bomb on
SRusban ane-vata thas e had been questioned by Gehoimrat
SEGNER(?) of the Foreign Office about this possibility.
The conversation concluded &s follows:

HEISENBERG:
Perhaps they have dome nothing more than produce 385

and meke @ bomb with it, Then there mist be any mumber of

Seientific matiers which 1t weuld be interesting to work om.

HAHN:

fes, but they must prevent the Russians from doing it.

[ HBISENBERG:
T would Like to know whet SIALIN 18 thinking this evening,
Of course they have got good men like LANDAU, and these people

The whole thing is the method of seperating isotopes.

HAHN:
Yo, 4n that rospoct the Amerioans and in faot all the
o ¢ have a feeling
Bl e
¥o'will pronsbly be sent home fairly soon snd everything e
“\be mich casier then it was before.  iho knows that it ma
not be a blessing after all?

i
&
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?
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&
5
g
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8 The guests deoided among themselves thal they mst m
outwardly show their concern.  In equence they 1nsisted
on piaying cards ss uouei t41l sften mianignt,  VON IIE
VWIRTZ, HARTHCK, and BAGGE remained behind after the B
had gone to bed.  The following conversation took place:

BAGGE:
e mist take off our hats to these people for having
the courage to risk so meny millions.

Tt gt have sucsoeded 17 the highest authoritics
had e1d Fie are prbpared to ssorifice everyin

METZSACKER:
In our case even the sclentists sald it couldn't be dome,

BAGGE:
That's not true. You were there yourself at that
conference in Berlin.. T think it was on 8 September that

veryons was asied - GAIGSR, BOUS and you HARTHGK were there too-

A and eeryons said that done at once,  Someons
a1 A question whether one ought to
ﬂc a thjng like that.' Thereupon BOTHE got up and said

10F 8EGher ™™ "

501~

'HARTECK:
The multiplication fector with 255 is 2.8, and when one
collides with the other how long is the path until it happens?
4 centimetres. Rx is the redius.  Then you have to multiply
that by the mean free path and divide it by the square root

of the miltiplication factor. Thet should be 3.2. s
about 14 centimetres, the weight is 200 kilogrermes, then it
exp.

9 GERIAGH end HELSENBERG had = Long diecusnion in GESRLACH'S
otam whion et o the night. the course of this
conversation they rePeabed I statonents et
Deen made in the course of the general conversation downstairs
and have been elready reported.  The following ere extracts
from the conversation:
R ver thought of the bomb, all I wanted wes that
should do everything possible to develope HAMN's atsoovery
for our country.

ISENBERG went ont to stress the fect that they ha
concontpated on tho_ developement of the engine and L e
that although the Allies appeared to have concentrated on

the fact that, as he puts
teken away from Germeny.

ISE“'BERG
o 94411 convinced that our objective was reslly the
right ohe and thet the fact that we concentrated on uraniun

\uraniun business will give the Anglo-Saxoms such tremendous
power that 111 become a bloc under Anglo-S:
domination. that 1is the case it will De & very good thing,

1 vonder whether STALIN wi
as he has done in the past.

GERTACH:
we meglected the separation of
i “ve aiscussed the whole thing at
meeting at MUNICH.

be done. It took t:
““éi;lfw could do it were got together and the spectrograph

obtained and special aecomuﬂatlon acquired, as the LITZ(?)
Tnstitute had been smashed W

b e o remarks like the ome KORSHING made

ously. He mow thinks because the Americans have
o0 e oot hie could have sueceeded in separating isotoses
4% he had hed more means at his disposal. ~ That is of course
Sheer and utter nonsense. His experiment was interesting,
Shat's why we carried it out, but I am convinced that the
Anericans have done it by completely other methods.

R emany had had.a weapon which would heve won the Yars

4hen Germany would have been in the right end the others in

can @0 4t too.  Thers 1o mot mich to it if Jou know the fission.
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the wrong, and whether conditions in Germany are better mow
then they would bave been after a HITLER victory -

HEISENBERG:

I don't think so.  On the other hand, the days of small
countries are over. Suppose HITLER had succeeded in producing
his EUROPE and there hed been no uranium in EUROPE.

GERLACH:
If we had really planned a urenium engine - in the
r of 1944 we would not have had a bomb - and that had
mda point of view -

summe;
been properly haudled from a prova

BARTECK:

That might have been a basis for negotiation. It would
have been a basis for negotiation for any other German Govermment,
but not for HITLER.

GERLACH:
T went to my downfall with open eyes, but I thought I
would try and save Germen physics end German physicists, and

in that I succeeded.

HEISENBERG:
Perhaps Germen physics will be able to collsborate as pert

of & great Western group.
GERIACH then went on to repeat how ESAU had tried to get all the
heavy water and wreniun in order to have the experiments made
at the

'HETSENBERG:

to happen to us as I can't see the sense in keeping us dotatnea

s it is obvious that they are much further sdvenced than we were.
There may be some details in which we could help them as they
appear to have done very little in the heavy water lime.

GERLAC

The only thing to do now would be to sa "We will get
all the uranium people together CHADWICK, FERMI etc., and let
them discuss it'.

HETSENBER

T wouldn't be surprised if in a comperatively short time

wo mect some of these peoplo end erhaps something will come
he Bomsibie thing for us to do

(Pause)

GERLACH:
T would reelly like to know how they have done it.

HMssmaERG.

cems quite clear to me that it is the separation of
isotopss. ‘Although 1t is possible as HARTECK says that it
is done with a hundred thousand mass-spectrographs.

!

e i

the wrong, and whether conditions in Germany are better now
than they would bave been after a HITLER Vvictory -

HRISENEE]
don't think so.  On the other hand, the days of small
co\mt ies are over, Suppose HITLER had succeeded in producing
s EUROPE and there hed been no uranium in BUROFE.

GERIACH:

It ws had roaily plemned o meanbumencine
sumer of 1944 we e hadie s fants mm. had
been properly handled from a propaganda point of view

HARTEC]
That might have been a basis for negotiation. It would

have been a basis for negotiation for any other German Govermment,
but not for HITLER.

GERLAC

I went to my downfell with open eyes, but I thought I
would try end save German physics and German physicists, and
in that I succeede

HETSENBERG:
erheps German physics will be able to collaborate as part
of o srest Western Groun

went on to repeat how HSAU had tried to get all the
¢

GERLACH then
the experiments made

heavy water and uranium in order to have
at t then

HEISENBERG:
Yow that the whole thing s been mads public, I assums

that in a comparatively short y will tell us what is

o happen to us as I can't see ¥ hs. eanbe It kocaing us. dsteined
a5 it 1s obvious that they are mich r advanced than we were.
There may be some details in which we could help them as they
appear to have done very little in the heavy water line.

GERLACH:

‘Tho only thing to do mow would be to say: 'fle will g
all the uranium people together CHADWICK, FERII ete., iitee
them discuss 1t'.

HEISENBE
oot e surprised if in comperatively short time
erhaps something will come
his

that they will px'obah].y dominate EUROPE.
people like CHADHICK and GHERWLL have SondiAncints Tnetuarhs,

(Pause)

GERLACI
I would really like to know how they have dome it.

‘HBISENBERG:
Tt seems quite clear to me that it is the separation o8

jsotopes. Although it is possible as HARTECK says

io done with a hundred thousend mass-spectrographs.
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GERLACE:

I am not sure whether uex‘haps ‘the BAGOE method -
HEISENEDROY

‘hat would mever produce pure 25 The BAGGE metiod is

not bad for enriohing but tne csntx-if\lze is good for that too,
GERLACE:

The BAGCE method enriches more.
HEISENBERG:

Yes. It is a terrific lot to expect pure 285.
GERLACH:

How pure must it be?
HETSENBERC

I should say 80% 235, and 207 238 is alright, 50/50 would
be alright, but there mist not be mch more 238 than 25,

10, B S discuased the aitusticn together in
‘the 'ON WBIZSACKER expressed the opinion that no
them nad reauy bt LR e TR TR S

Of WIRTZ and HARTECK. also accused GERLACH and DIEBNER
WIETH exproseetl boece by g Wuier Gadlicen
went on to s the possibility of the
Rasoians dlscovering the secret and oams to the conclusion that
they would not succeed under ten years. They went on as follows:

WIRTS:
Tt seems to me that the political situation for STALIN
has chanzed completely mow.

WEIZSACKE!
I hope so.  STALIN certainly hes not got it yet.
Americans and the British were good Imperialists they would
a%tack STALIN with the Thing Somorrot, but ey won". do that,
y will use it as a political weepon. e that is
gool, DUt the result wAll bo a peace which wiiiien
he Russiens have it, and then there is bound to be war.

t this point HEISENBERG joined WIRTZ and WETZSACKER.  The

following remarks were passed:

WIRDE:
e fellows have succeeded in separating isotopes.
Wnat 15 these Lseu ren b to Aoy

HEISENBERG:
T Pect convinced that L will happen to us in the

next few days or weeks. ould imagine that we no longer
appear to them as dangerous enemies

WETZSACKERS

To, but the moment we are no longer dangerous we ave also
no longer interesting. It appears that they cen get slong
perfectly well by themselves.

HEISENBERG:
Perhaps they can learn something about heavy water from us.
But it can't be mach - they know everything.

v

back o CIRINE,

Saxons than we were before as we b
over to the Russiams even if we wanted to.

HETSE]

we can se
glo-sazon Tatiuence.

T SENBERG:
But

WETEEADRRS

i

DIEENEES
will teke us.

have just got some system other thal
GERLACH had been there earlier,

On the other hand it i

¢ & oy ro. 1.

—TOP-SECRET

el b

WETZSACKER:

Our strength is now the fact that ve ave 'un-Nezi'.

HEISENBERG:

Yes, and in addition, uranium wes discovered by HAHN

&nd mot by the Americans.

WBTZGACKER:

amit that after this business I am more resdy to go
in spite of the Russian advence.

VIRTZE

My worst Cears have been realised with regerd to the
5.

complicatioms shich will now arise ebou

HEISENBERG:

we are now far more bound up with the Angl

T believe that w
ave no possibility of awitoning

WIRTZ:

They won't let us.

INBERG:
On the other hand we can do it with a good conscience because
o that in the immediate future GERUANY will be under

WIRTZ:

That is en opportunist attitude.

at the moment it is very difficult to think otherwise

beceuse one does not know what 1s better.

£°T ask myself for which side I would prefer to work of

coneas T womit say for meither of them.

DIEBNER and L BaccE also aiscussed the situation alone
gether as £oll

BAGGE:

What do you think vill happen to us now?
They won't let us go back to GERUANY. Otherwise the R\Assianu
It is mite obvious what thoy, nave done,

thmga voula nave been ditrerents

he took the thing over too lates
@ that HEISENBERG wae l;obbﬁhe

tragedy is that KORSHING is right in the
me Hooo] thaok absurd for WEIZSACKSR

s
GERLACH 1s not resnonslhley

GERTAC
o say he @id not want the thing to succeed. ~That may be

in his case, but not for all of us. WEIZSACKER was not he right
men to bhave dome it.

ETSENBERG could mot convince anyone tha®
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‘the whole thing depended on the separation of isotopes.  The
vmole seuaz‘acicn of isotopes was looked upon ss a secondary
own apperatus - it was done against

RTSmERG TS wishos:

DIZBNE)

Tow the others are going to try and make up to the iajor
and sell themselves. Of course they cen do what they like with
us now, they don't need us at all.

BAGEE:

T won't do it. I will vork on cosmic reys.
remeniben how YON VEIZBAKER bead in BEIGUTH ‘Wnen they come to
us we will just say he only man in the world who cen do
it is HSISENBERG. VON WEIZSACKER is very upset about the
whole thing.

(Pause)

BAGGE:
You can't blame SPEER as none of the scientists here rcx-ced
he thing throug It was impossible as we had mo one
SRMANY who had actually seperated uranium.  There were i
mass-spectrographs in GERMANY.

DIEBNER:
They all feiled. WALCHER(?) and HERTZ0G(?) wanted to build

one, but they didn't succeed.

12,  Although the guests retired to bed about 1.30, most of

‘them appear to have spent a somewhat disturbed night judging
by the deep sighs and occssional shouts which were heard anring
the night. There was also a considerable amount of coming and
going along the corridors.

III. 7 August.
1.  On the morning of 7 August the guests read the newspapers
with gx'eat avidity. Most of the morning was taken up reading
‘these.

2, In a conversation with DIEBNER, BAGGE said he was convinced
1% had been done with mess-spectrographs.

8. i, HETSENBERG and HARTECK aiscussed the matter in the
following conversation:

HAN at can one inagine happens when au atomic bomb explodes?

iihat
Is the fission of uranium 1 ©/00, 1%, 105 or 10052

bnmama
e ‘16 205, then for all practical purposes it is the

whole 1ot, as then the reaction. goes mich quicker than the
vaporisation as fop 311 practical purposes it goes with the
poed of light, In order to produce fission im 10<° atoms you

atom

necd 8Q sveps in the chain so that the whole reaction is complete
seconds,  Then

in 10 cach neutron that flies out of one

GERLACH en
political aspects of the possession of the atomie bomb, and
expressed satisfaction that the Russians appear mot to

ave the secret.

& converation between WIRT, VON IBIZSACKER and
I-L‘IS"‘FBE'?G, FIGENERG repoeted that in July

Fio1e1 had Gone. o i med soiced Rin whether he serionsly
believed that the Americans could produce en atomic bomb.

sedd be had told hin that in Mg opinion it was bsolutely

mich better and quicker

n‘usﬂ xm agein expressed horror at
tEs ke 9 the mosnin mn SHNBERG replied that had they
produced and dropped such v would certainly have been
Sxoouted as War Grimtneis haying ko Tha mesi ey Tl thing
inaginable".

8 At 6 o'clock the guests all heard Sir John Anderson
speak on the wireless, The subsequent conversation w:

Maroly & repetition of previcus ongs and was GhieTly concerned
with somewhat ceustic comments usege to which the ney
discovery had been put.  HEISENBERG's {inal comment wa

the Americans had not got so far with the engine as
we aid - that's what it looks like - then we are in luck.
There 1s & possibility of making money.

Leter, GRIAGH and HEISENEERC hed a long discussion in
Thion they discussed the fu nhoped_they
1 et ats iy t1soymg the wlwle quesnon i peonle 1ike

CHADHIICK.  HEISENBERG said he felt sure something of the sort
would b Lot hi thay shout wastomdihaoimn
happened. ey went on to discuss references in the nowspapers

known nothing about preparations that h
AERICA;  ESTSENBGRG said that someony Ecom tho! Gsran
eign Offics had told him that 70% of thelr Gestayo agents

oSy fea Jjust stayed there to work for the oth

10.  WGIGENBERG, VO WEIZGACKER, UIRT end HARTEGK also
@iscussed the future and cams nclusion that they
would probably be sent back o HEOHTIGRR and. elloned to
continue their vork. They realised however, that we night
be afraid of their belling the Rissians 500 much:

comneotion they mentioned that BOPP, JENSEN(?) and FLu—vm(e)
could also tell them a lot if they wanted to,  They cems to
the conclusion that GR01|¢ was probably in ENGLATD,

The Memorandum Signed

Dy the Guests.

A11 the guests have been extremely vorried about the
press reports of the alleged work carried out in GERMANY
on the atomic bomb.  As they were so insistent that o

o e—————
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makes two mnrgsneut"ens when it hits agsﬁhex‘ uranium 235,
Now I need 10 neutrons and that EOZ I need 50 steps
o ohatn and then T nade 20 neutrons.
in the chain tekes bhe same time as one neutrop to gn 5 c(,m.nneu\,s,
1079 geconds, so that I need about_10"° secon: 5,
that the whole reaction is cemplete in 10-8 seconds, e whole
thing probably explodes in th

(pause)

HEISENBERG:
They seem to have made the first test only on 16 July.

HAEN:

But_they must heve had more material them.  They could not
meke a 100 kilogrammes of new uranium 235 every fortnight.

HETSENBERG:
They seen to have had two bowbs, one for the test snd
the’ other for

HARTECK:
But in any case the next ome will be ready in a few months.
STALTN's hopes of victory will have been somewhat dashed.

at's what pleases ome about the whole thing.

B
e If Nids BOHR
helped, then I mist

say he has gone down in my estimation.

4 | (SERIACH end VON LAUE 0iscussed the position of Nids 3o
and the part he had played. GERLACH said he was very upset
about this as he had personslly oschod o BOHR by the. Govran

Government.  VON LAUE said that one could not believe everything
that appeared in the newspapers.

5. In a conversation with VON LAUS, VON WEIZSACKER said it will
not be long before the names of the German scientists appear in
the newspapers and that it would be & long time before they would
Dbe sble to clear themselves in the eyes of their own countrymen,
He went on to uote from the newepaper that ve were unable to
control the energy, from which he assumed that we were mot

in possession of & uranium engine, so that Thoir work woula)gea1y
be of considerable value. He ended by saying:

WETZSACKER:
History will record that the Anericans end the English
boub, and that at the ceme time the Germans, under the
HITLAR regime, produce In other words,
the peaceful developement of wranium engine was made
GERIANY under the HITLER regime, whereas the Americans and the
English developed this ghastly weapon of war.

o DIEBNER
6, GERLACH continued to complain/about the attitude of KORSHING
tho eveming before, ey vemt on to disousa the nothods iy
It ctaarion Conerming Sheir merk mey Mave Iessin out.

' IGP—SE%%ET 8 Copy No. 1.

such work had been carried out, I suggested to them that the;
should prepare a memorendwn setting out details of the work
on which they were engaged, end that they should sign it.
here was considerablo discussion on tho vording of this
memorandun, in the course of which DIE marked that he
had destroyed all his papers, but that thers was great danger
in the fact that SCHUFMANN had made notes on everything.
GERLACH wondered whether VOSGLER had also made notes. — From
the conversation it did however appear that they had really

worked on a boub themselves, but they did state that the
German Post Office had a’so, worked on uranium, and had built
& cyclotron at MIEHRSDORF(?). GERLACH stated that the
SCHWAB(Z) Group alo hac some urenium, and he remsubered that
55 had cone to him once and tried to obtein large quantities
HARVECK also mentioned an S3 Colonel whos

who had previously been with «_A.A( )

o ua shown considerable interest in the subject.  WIRTZ

remarked that they should remember that there was a patent for
the production of such & bomb at the KAISER WILHELM Institute
P | Brentuaily)

This patent was taken out in

up and a photostat copy of it is
attached to this report.  WIRPZ, WELZSACKER, D”')!N:«.R, BAGGE
and KORSHING at first did not went to sign it, e
Sventaaily persuaded to do 80 by HEISENBERG.

for Physics.
a memorandum was drewn uj

Gl

Ha jore
FARM
GomaremAmR.

11 August, 1945.

Quelle: Transcript of Surreptitiously Taped Conversations among German Nuclear Physicists at
Farm Hall (6./7. August 1945). Operation “Epsilon.” National Archives and Records Administration,
College Park, MD, RG 77, Entry 22, Box 164.

Empfohlene Zitation: Heimlich aufgezeichnete Unterhaltungen deutscher Kernphysiker auf Farm
Hall (6./7. August 1945), veroffentlicht in: German History in Documents and Images,
<https://germanhistorydocs.org/de/deutschland-nationalsozialismus-1933-1945/ghdi:image-5234>
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