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[The isotope sluice was an alternative form of gaseous diffusion invented by Erich Bagge. The
principle was that in a beam of energetic uranium atoms/ions/molecules, lighter U-235 would
travel slightly faster than heavier U-238. If that beam had to traverse a series of portals that
quickly opened and closed with the right timing, the faster U-235 would be more likely to make it
through than the slower U-238. The portals were generally holes in rapidly spinning disks. Because
the isotope sluice involved energetic uranium beams and high-speed rotating machinery, it also
had some characteristics of electromagnetic separators and centrifuges. Bagge led a team that
successfully demonstrated isotope sluice prototypes during the war, and he tried unsuccessfully to
attract enough support for the approach in the European nuclear industry after the war.

See pp. 3653-3662.]

Background investigation of Erich Bagge. 7 April 1952 [NARA RG 330, Entry A1-1B,
Box 6, Folder Bagge, Erich)]

On 28 March 1952, Frau Charlotte PRAGER nee BRINKMANN, a German national... now resid-
ing in BERLIN-Dahlem, Boltzmannstr. 19, was interviewed, and stated substantially as follows:
BAGGE had lived in the neighborhood in 1941 with his wife and two (2) children. BAGGE worked
in the Kaiser Wilhelm Institute for Physics; however, SOURCE was not sure what type of work
BAGGE performed. In 1944, BAGGE and his family presumably departed for VIENNA (049/X49),
Austria. Since this time SOURCE has never seen or heard about BAGGE. |...]

[Did Bagge help transition his uranium-235 enrichment system to industrial-scale production some-
place in Austria, such as at Gusen?]
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Erich Bagge and Karl-Friedrich Leisinger. Patent DE1058024. Vorrichtung zur Tren-
nung von Isotopen mit der Isotopenschleuse in der Gasphase. [Device for the Separa-
tion of Isotopes with the Isotope Sluice in the Gas Phase.] Filed 6 May 1955.

Es ist moglich, Isotope mit Hilfe der Isotopen-
schleuse nach einem von E. Bagge entwickelten
Verfahren zu trennen. Die Methode besteht darin,
dafl man sich fiir das zu trennende Isotopengemisch
einen Atom- oder Molekularstrahl herstellt, welcher
ein System von intermittierenden Blenden durch-
setzen mufl. Die Blenden sind so eingerichtet, dafl
durch periodisches Offnen und Schliefen der Atom-
oder Molekularstrahl in kleine Wolkchen zerhackt
wird.

Die Wolkchen miissen dann iiber eine kurze
Wegstrecke durch den Raum fliegen, wobei sich
eine teilweise Trennung der Isotope vollzieht, indem
sich die leichteren und dadurch schnelleren Teilchen
an den Kopf des Wolkchens setzen, wihrend die
schwereren zuriickbleiben. Das zweite Blendsystem
sorgt dafiir, dafl die Wolkchen abermals zerteilt
werden, indem die Spitze durchgelassen wird,
wahrend der Rest des Wolkchens zwischen den
Blenden zuriickbleibt. Auf diese Weise ist es
moglich, aus dem urspriinglichen Atomstrahl einen
neuen intermittierenden Strahl zu gewinnen, in
dem die leichteren Isotope angereichert sind. Zur
Ausbildung des priméren Atomstrahls wird vor
die erste intermittierende Blende eine raumfeste
oder ein ganzes System raumlich feststehender
Blenden gebracht. Das Verfahren, das sich in dieser
Form auf Atomstrahlen leicht kondensierbarer
Metallddmpfe mit Erfolg anwenden 1&83t, kann auch
auf Gase iibertragen werden.

It is possible to separate isotopes by
means of the isotope sluice according to
a method developed by E. Bagge. The
method consists in producing an atomic
or molecular beam for the isotope mixture
to be separated, which must enforce a
system of intermittent diaphragms. The
apertures are arranged so that the atomic
or molecular beam is chopped into small
clouds by periodically opening and closing.

The small clouds then have to fly over
a short distance through space, with a par-
tial separation of the isotopes takes place
by the lighter and thus faster particles
sit on the head of the cloud, while the
heavier remain behind. The second blend
system causes the clouds to be split again
by letting the tip through while leaving the
rest of the cloud between the baffles. In
this way, it is possible to obtain from the
original atomic beam a new intermittent
beam in which the lighter isotopes are en-
riched. To form the primary atom beam, a
space-fixed or an entire system of spatially
fixed diaphragms is brought before the
first intermittent diaphragm. The method,
which can be successfully applied in this
form to atomic beams of easily condensable
metal vapors, can also be applied to gases.
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Unlaufszahl und Anordnung der Lécher auf den Scheiten miissen so
eingerichtet sein, dass 2lle Atome, deren Geschwindigkeiten grés-
ser sind als eine vorgegebene Geschwindigkeit Vc, durch das Blen-
densystem hindurchgelassen werden und den Auffiénger erreichen

= imer

Uver die Moglichkelt swe Anreicheruns der leichten ;r::li-z::k‘““ . Anreicher h:‘”‘ leichten konnen, wihrend die Atome mit geringerer Gesohwindigkeit zwischen
e m -

Jranlsotope mit der Isotopenschleuse. den Scheiben aufgefangen werden. Dies fithrt infolge der verschie-

denen Geschwindigkeitsverteilungen der isotopen Atcmarten im
Dampfstrehl unmittelbar zu einer Anreicherung der leichten Iso-
topen auf dem Auffinger.

In einer fritheren Mitteilung!) wurde ein Verfahren angege- Man erkennt dies leicht an den in Abb. 2 wiedergegebenen

UNCLASS1gyep

Von E. Bagge.

ben, mit dem es moglich sein muss, in einem Isotcpengemisch die
Gruppe der leichteren oder die der schwereren Partner anzurei—
chern und dabei gleichmeitig zu technisch verwertbaren Mengen
des gewiinschten Stoffes zu gelangen., Es soll in dieser Arbeit
die Leistungefiéhigkeit der Methode im Hinblick euf eine hnrei-
cherung der leichten Uranisotope kurz besprochen werden.

1.) Die Isotopenschleuse.

Die Anreicherungsmethode besteht Erin. dass man einen
rahl des Isot isches dureh™ Bl hindurch

sendet, das von zwel rotierenden Scheiben gebildet wird.(ah_iwb.1)

Z

Verteilungsfunktionen fiir zwei Isotopenarten. Die ‘tome mit der
kleineren Massenzahl hesben im Dampfstrahl im Mittel eine etwas
griossere Geschwindigkeit als die schwereren. Ihre Verteilungs-
funktion ist darum in dieser Richtung verschoben. Schneidet man
Jjetzt beide Verteilungsfunktionen oberhalb einer gewissen Ge-

schwindigkeit ab (in der Abb. oberhalb %f; = 2), 8¢ erhiélt man

I7 ot eine Anreicherung der leichteren Isotope, wie sie in Abb. 2 der
E.Bagge: Ein rasch arbeitendes Verfahren zur Entmischung von b
Isotopen. (Bericht eingereicht im April 1941). schraffierten Fliche entspricht.
-3 - 4 -

sind, kenn man den Ausdruck (4) nach der Massendifferenz Am =

2.) Premneffeict und ideale Ausbeute. m, - my unter Beriicksichtigung von (2) entwickeln und erh#lt in

Der Betrag des Trenneffektes 1li sich unmittelbar be- ausreichender Néherung:
rechnen, Die Geschwindigkeitsverteilung der Atome im Dampfstrom 'E“'
ist gegeben durch: ok s G_T’L Lﬁm‘ (5)
VTR b o + ’!FY'
{mchr - L e le ) 1 7
&
Dabed ist V, bestimmt durch die Bedingung: SR TR LA (52)
MUy Mmoo Uy
'
LT 3l (2) Wihrend alse nach (3) die Ausbeute ﬂ' mit wachsendem V  expo-
Massgebend filr den Trenneffekt und die idesle Ausbeute ist nentiell ebnimnt, steigt der Tremneffekt T nach (5a] quadra-
jetzt das Integral: tisch mit der Abschneidegeschwindigkeit an.
ol e Die durch die Formeln (3) und (5) beschriebenen Verhiéltnis-
; I se sind fur dle beiden Atomsorten 22°0 und 270U in der Abb. 3
7] s {mdw ~(1+%)e (2)
Ul

Die Grenzen des Integrals sind dabei den Verhdltnissen an-
gepasst, wie sie durch die VWirkung des rotierenden Blendensy-

stems auf den Dampfetrahl entstehen. Die Grdvse J& glbt im Falle i o o
des Urans, bei dem ja das Isotop 2381] in liberwiegender Menge vor- :
henden ist, ummittelbar an, welcher Teil der Atome, die den Zwi- :
schenrsaum zwischen dem rotierenden Blemden erreichen, auch zum il
Auffénger gelangen. Sie stellt also die ideale Ausbeute dar. Die :
praktische Ausbeute hingegen, das Verh#ltnis der am Auffdnger .
niedergeschlagenen Menge zur Menge des verdampften Urans, ist i
noch um einen Faktor kleiner, der durch die geometrischen Bedin- :
gungen der Strahlerzeugung bestimmt ist. 3

Der Trenneffekt T fiir zwei verachiedene Isotopensorten .f'
folgt jetzt aus dem Verh#ltnis der entsprechenden Integrale (3)

fiir die beiden Atomarten. Man bildst dazu zweckmissig den Aus-

druck:
e A (4)
4 eingetragen. Trenneffekt und Ausbeute sind unmittelbar in Pro-
zenten engegeben, und man sieht z.B., dass bei einer Anreiche-
Da bei Uren die Massen der verschiedenen Isotope nur wn rung um 5 %, das heisst bei einem Anheben des Isotopenverhilt-
kleine Betrige im Verh#ltnis zu ihrer Gesamtmasse verschieden nisses von 140:1 auf 133:1, eine Ausbeute von auch etwa 5 % er—

Figure D.245: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous diffusion enrichment [G-124].
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zielt wird.

Wenn demnach 20 g des Atomstrahle die erste Blende durch—

setzt haben, erreicht 1 g des um 5 % angerelcherten Isotopenge-
misches den Auffénger.

Weitere Angaben erfolgen, sobald experimentelle Ergebnisse

vorliegen.

Herrn Prof. Dr. Knauer danke ich fiir wertvolle Hinweise und

Besprechungen.

Figure D.246: During the war, Erich Bagge led a team that invented, built,

St 10 To Mg, H4e2,

=

unterlassen, den maximal zulidssigem Dampfdruck anzuwenden. Die
Trennung wurde vielmehr sofort begonnen, als sich seigte, dass
die sus dem Spalt austretende Menge fiir unsere Zwecke ausreichte.

Auch wurde darauf verzichtet, den Iremneffekt direkt am
Uranme tall nachzuweisen. Es erwies sich nimlich als ziemlich
scheierig, dieses Mectall in gré i in rep uzierba-
rer Form zu verdampfen,und obwohl sir nunmehr in der Lage sind,
dies zu tun, haben wir noch gezdgert, es in der Trennapparatur
selbst zu verdampfen, da der Metalldampf nsch unseren Erfshrum-
gen bel der hohen Betriebstemperasur méglicherweise mit Teilem
der Apparatur chemlsch reaglert. ¥it Ricksicht darauf, dass aber
bei einem technischen Einsatsz dieser Methode ja ohnehin nicht
mit Metalldampf, sonderm sicher mit Uranhexafluorid gearbeitet
werden wird, muss ¢s als eine unndtige Mihe betrachtet werden,
besonders viel Arbeit darauf zu verwenden, die Tremmung nun ge
rade am Uranmetall durchasufiihren, da eben hierbei Schwierigkei-
ten auftreten, die bel Verwendung des Hexafluorids von selbst
fortfallen. Andererseits lagen zu der Zeit, als mit dem Bau der
Anlage begonnen wurde, moch nicht genigend¢ Erfshrungen vor, um
mit dem Hexafluorid sicher arbeiten zu kommen. Dies ist zwar
inzuischen auch der Fall, es wire aber sehr schwierig gewesen,
ungere im Buu befindliche Anlage auf den Betrieb mit Hexafluorid
umzustellen, da dies neben der vdlligen Vermickelung auch noch
besondere #Hassnahmen beil den Pumpen und beim Scheibenantrieb
erfordert hitte,

Um mdglichst bald zu einem greifbaren Ergebnis zu gelan-
gen, wurde darum beschlossen, die Iso hleuse fichst mit
Bilber zu betreiben.

Das Ergebnis ist folgendes: ius einem einzigen Spalt vom
1 mm Breite und etwa 10 mm effekiiver Linge gelangten hinter
den rotierenden Blenden unter bestimmten Bedingungen, die wir
in einer ausfiihrlichen Arbeit angeven werden, 0,33 mg/h der an-
gereicherten Substansz auf den Auffinger. Die Bedingungen waren
dabel so gewdhit, dass mach den Abschiitzungen, die allerdings
fir unendlich Aiinne untere Blende durchgefiihrt warem, eine An=
reicherung des leichten Silberisotops um etwa 2 % hiitte eintre-
ten miissen. Diese Zahl misste dabel als untere Grenze Dbetrach-
tet werden, denn man konnte sofort sehen, dass fiir die wirk-
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/_,{,’ Dle Anreicherung des leichten Silberisotops mit dnr% 7
i, » -

Isotopenschleuse.

Von Erich Bagge.

In zwei frilheren Arba!.tenn vurde gezeigt, dass es mbg-
lich sein muss, mit Hilfe der Isotopenschleuse eine partielle
Entmischung der Uranisotope zu ersielen. Das Ausmass der Tren—
nung hingt dabei in bestimmter, berechembsrer Weise von der
mengenmissigen Ausbeute ab. Es liess sich abschitzen, dass
mit einer solchen Anlage bel emtsprechender technischer Ausge-
steltung gréssere Mengen eines angereicherten Isotopengemisches
herstellbar sind.

Nach den bekannten ergebnislosen Versuchen, das leichte
Uranisotop im Clusius-Dickelschen Trennrohr anzureichern, wure
de darum im November 1941 auf eine Anregung von Frof, Harteck
und auf Wunsch von Dr. Diebner hir mit dem Bau einer Isotopen—
schleuse begommen. Die Absicht war dsbei zunfichst nur die, ein-
mal auszuprobieren, ob dle Methode sn sich brauchbar ist und
wirklich das leistet, was man sich theoretisch errechnet., Das
Verfahren ist ja bisher in dieser Form nmoch nicht angewendet
worden, und es war darum nétig, in einem Vorversuch zu zeigen,
dass es gelingt, die Isotope zu entmischen. Es wurde darum such
von vornherein darsuf verzichtet, eine Anlage aufzubauen, die
sofort grissere Mengen des angereicherten Gemisches liefert.
Vielmehr kam es bei diesem Versuch nur darsuf sn, cine solche
Menge des gewlinschten Stoffes hersustellen, dass ein einwand-
freler Nachweis des Tremneffektes mglich war. Aus diesem Grunde
wurde in der friiher beschriebenen g dle zu pfende
Substanz nur durch einen einziger Spalt hindurchgeschickt, wih-
rend man im Prinzip bei unserer Anordnung 180 Spalte hiitte an-
bringen knnen. Yeller wurde bel dlesem Versuchen bisher moch

D Ein rasch arbeitendes Verfahren zur Entmischung von Isotopen
(Bericht vom April 1941).
Uber die ¥oglichkeit eimer Anreicherung der leichten Uran-
isotope mit der Isotopenschleuse (fHeft 3 der Geheimen For—
schungsberichte, Mirz 1942).

-3 -

liche Blende die Verhiltnisse nur ginstiger liegem konnten.

In einer Arbeitszeit von 8 Stunden und vierzig Minuten wur—
den nun 3,066 mg des sngereicherten Prdparats auf eine Goldfolie
aufgedampft und diese an Herrn Dr. Paul in GSttingen szur Unter-
suchung im Massenspektrometer weitergeleitet.

Hach Mitteilung des Herrn Dr. Psul zeigte nun eine genaue
Untersuchung des Priparats, dass in der Tat eine Verschiebung
des ¥ischungsverhiltnisses der Isotope stattgefunden hat, und
zwar betrégt diece mindestens 3 %, sicher aber nicht mehr als
5 %, doh. elso wenn man den dert ) A zZugrunde legt, dass das
leichte Isotop lc?&g in  seiner prozentuslen Hiufigkeit im Ge-
misch um 1,5 % zugenomnen, dss schwere Isotop m%g um 1,5 %
abgenommen hat, #enn man zum Vergleich das beim matiirlich vorkom—
menden Silber vorliegende Hiufigkeitsverhiltnis heranzieht.

Me Anreicherung hat dsansch einem Yert, wie er zu dem the-
oretisch abgeschdtzten durchsus pesst. Genauere Rechnungen unter
Beriicksichtigung der enmdlichen Schlitzbreite und auch weliterge-
hende Messungen missen nun noch zeigem, bis zu welchem Gred
von Gensulgkeit sich beide im Ubereinstimmung bringem lassen.

Herrn Dr. Faul, GSttingen, dsnke ich recht herzlich fir
die Durehfihrung der dessungen.

Berlin-Dehlem, den 29.6.1943
Kaiser-iilhelm-Institut fiir Physik

and demonstrated the

“isotope sluice,” an alternative form of gaseous diffusion enrichment [G-124; G-202].
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BAMAG-MEGUIN.

A KTIENUGES SELLSTCHATFT

BERLINNWS?, REUCHLINSTR.10-17

Einschreiben!
BAMAG MEGUIN A.G., BERLIN NW &7, Reuchlinstr. 10-17 Ihr Zelchen:
An das
Kaiser=-Wilhelm-Institut Ihre Nachricht vom:
fir Physik,

Unser Zeichen:

=6d= Scho/W.

Tag:

z,H4.von Herrn Dr, Bagge,
Berlin - Dahlem,

- W - ————— - -

Boltzmannstr, 6,10,1943,

semm: UNS, A,~Nr, 6 060 154

)y P R TR R M WD B W N WS R - .

Beiliegend erhalten Sie unsere Zeichnung 6 BA
39517 iber den Rotationsapparat in doppelter
Ausfertigung,

Wir bitten Sie, in eine der Zeichnungen Ihre
erginzenden Eintragungen zu machen, und uns
diese Zelchnung zuriickzusenden,

Hell Hitler!

BAMAG~-MEGUIN
AKTIENGESELLS

Sl e
Anlage: /
2 Zohng. 6 BA 39517

UMMER 356681 POSTSCHECK-KONTO: BERLIN 1393
D BAMAG - BERLIN OBEIGEBBANK-GIRO-KONTOl BERLIN I/814

268, C/2046. &
Figure D.247: During the war, Erich Bagge led a team that invented, built, and demonstrated
the “isotope sluice,” an alternative form of gaseous diffusion enrichment [https://digital.deutsches-
museum.de/item /FA-002-782/].
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APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

Figure D.248: During the war

and demonstrated
:/ /digital.deutsches-

)

, Erich Bagge led a team that invented, built

the “isotope sluice,” an alternative form of gaseous diffusion enrichment [https

museum.de/item /FA-002-782/].
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Figure D.249: During the war, Erich Bagge led a team that invented, built, and demonstrated
the “isotope sluice,” an alternative form of gaseous diffusion enrichment [https://digital.deutsches-
museum.de/item /FA-002-782/].



Figure D.250: During the war, Erich Bagge led a team that invented, built, and demonstrated
the “isotope sluice,” an alternative form of gaseous diffusion enrichment [https://digital.deutsches-
museum.de/item/FA-002-782/].
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: PIE ISOTOPENSCHLEUSE 101
IqL1T0PENTR-1']NNlJN(} IN KLEINEN MENGRy ) i
A nGHER ) . 1ioteit der Scheiben, andere Bezeichnungen vgl, App, :
w. W s Anordmng besteht darin, dal 1.1.\fnlge ihrer Axialgy ;winkelgesc_hglggl'liﬁc noch passieren kinnen; die langsimcr(l;n hl::p;i{
Der grobe Vorag Sechlosselle- ebenfalls axlﬂv.lSymlll‘Cltl |s.u'he I°“°“"c‘iche eIn- ( gl die @l " ischen den Seheiben abgefangen; es wird also das Ends o
letriereiﬂﬁ i ASmh-geﬁanmladﬂ!lgskmrt.e 1. &mm,ﬂml“ 1Rwhtu.“g libera]) kum: we1'cIt:Il im F2 v;arteilung des ,\tc.mstrahls_ab Yo dl.HCthlﬂSsen‘ Besteht der
si;eht, in der SIC liialer Richtung klein sind “Poglrtl»ll ljel‘lg"e_lrlngen Hihg ik E;f indigheits w‘ci Sorten von Atomen mit v?rschxedener Masse, so werden
ensierenl UBC ﬂ]e‘tzfere, um nicht 2w groﬁ? 2 (.1 :\'ll mnl:\t :;t;mdc_ und gy Atoms rahll aus fl Sorte Telativ mehr Teilchen die Blende B, passieren als von
@ npﬂsf!u‘]be n(zu wrhalten): Voraussetzung da: ;;x 15t allerdings eine iy iy, or mchtereu & i eine Anreicherung des leichten Anteils hinter B,
etleistung® oene Emission der Tonenque I, ; selwererells ils vor B, eintreten. Je nachdem, ob man es mit einem
Richtung homog ordmung hat EWALD auch eine solgp, der s eren Anteils 3 e S 1
mlHﬁer der beschriebenen An itr, = 7, = oo diskutiert, Er gela, t.e i es sl Dampfaw“‘s“a‘m s tun hat, kénnen die beiden angereicherten
: =1, = lert. Tt ;

Aﬁiznioneﬂqueue und ;}lrrle (;l:}d(;f:c;r;mlbg schwerer Isotope die Appargam]lsdﬂfih Gﬁ-iszﬂzfabgelmmpt oder krmdfuncrt \.\f*rrfen. .
o dem Schiubs dab 1 “sti ton ist. Im Anschluf an Ewald hat ARDENNFIIE Gem polhmung des Tl-m}nla.ktnra. L_ntel Frennfaktor soll der Quotient
Imleniﬂnenquellela:ztl:S %LHEI Aﬁsfﬁhnmg des Tsotopentrenners wichtige Daten l;ﬂ)- db];;hungsverhilmism Vu des angereicherten Gemisches zu demjenigen

[

einige fir dézgpriaktisnhen Auflgsungsvermdgens von der relativen Hiufigg ek usgangsgemisches V1 verstanden werden. Bei kleinen Trennfaktoren gibt

hiingigheit des , Tonenoptik, Massentransport, Tonisi den ,,Trenneffekt

der IsT]tOPEs Em%';[;rd?:aﬁ;::;I{gl}desabgeschﬁ[t)zt, bzw. besprochen umiler;];lg;; an bequemer o Vi l_r
:Vifkﬁﬂii’?; :d‘:rmchlg.ge gemacht. Zu einer Ausfiihrung von Versuchen ist o =1 Vi
onst

‘ﬁ ndet filr die oben heschriebene Anordnung ¢ bzw. 7 fiir die , leichte
m Anteil des Teilchenstromes mit Geschwindigkeiten zwischen

icl hr gekommen.
nicht mehr g o

5. 7.4 Die Isotopenschleuse ite" aus de

dnung: BAGGE8 hat eine Methodik auf die Tsotopen- ‘

schmales Band. Die Blenden B, und B;
seien in zwei um die Achse A-A rotieren-
Abb. 33, Prinzip der Isotopenschleuse,  den Scheiben angebracht. Bei der Rote-
By, B, ortsfeste Blenden, B,, B, Blen- tion gibt die Blende B, fiir kurzo Zeit
denin zwei rotierenden Scheiben. A—4  den Atomstrahl frei und schlieBt wieder

Rotationsachse. Breite der Blenden b Di = it B e
; ; ie Blende By soll gleichzeitig mit By
et ekhensbene: B B B o111 treigeben, wegen dhrer groirs
ein, By endlich, jedoch rahl Ireigeben, egen 1 i

bl Breite b jedoch erst spater schli

B, hackt auf diese Weise aus dem Ato

Uw2 Uw7

inzip der Anor .
,rﬁn};;éuﬁf)grf;gm, die in der Experimentalphysik schon mehr'fach ange- "-( -g—w ) : my > my
wendet worden ist, so z. B. bei der Mong- | Yy, < Yy
8 & chromasierung von Atom- und Ne- 3 A v 7 2 2
Gl Auffonger tronenstrahlen. Das Prinzip sei an Had ,’ s 22 pele Lo S
= ! J ‘ sk von Abb. 33 erliutert. ' / l Sy Uw:, Uw.?
e f{-f} Aus der Blende B, des Ofens 0, die, o | N
) J fin wie auch die Blenden B; und B,, senk- ; " O
d recht zur Zeichenehene sehr schmal sein o | 1
i 'C_ d und in der Zeichenebene die Léinge ! be- z :
sitzen soll, trete ein Dampf- oder Gas- ni / \ A
Atomstrahl; er bildet hinter B, ein (Vw)ﬁg}z‘g Up \Up. Vw
i)

Abb. 84. Geschwindigkeitsverteilung im Atomstrahl. tw W’m‘;
scheinliche Geschwindigkeit im Ofen. Schraffierte Flachen: Durc
das rotierende Blendensystem durchgelassene Teilchenstrome.

: in das
- vud v 4 v, der aus dem Flichenelement df des Ofenspaltes senkrecht 10
l?'tllltll'«‘vinkeleiement dw eintritt, Dieser Anteil ist gemdB dem Maxwellschen
erteilimgspesets

1l e i 1

Gmhel'ndr}gate-t von Atomen heraus. Die schnelleren Atome dieses Palies it () dv=n VUTH L] df (oo e~ (vlva”d (vfva) - ®
Windigkeiten -

dew : = 4 i et heinlichste

PR S . Dabei iy # die Teilchendichte im Ofen und v, = |/2k7/m die wa];fw‘?mdjgknjts-

"h¥indigkeit der Teilchen im Ofen, Tn Abb. 34 istrﬁfm?:mm mit ver-

7 . *
W.V. ARDENNE, Souderber, Mitt. Forsch.-Anst, dtsch. Reichspost. g dieses Teilchenstromes aufgetragen fir zwel

Figure D.251: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous diffusion enrichment [FIAT Rev: Nuclear Physics
and Cosmic Rays Vol. II, pp. 100-103].
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ALCHER *
W, WAL

102 il troten in [](!]‘l Baggeschen .\|m‘r||||!|n;.,;‘;%||n ’l“’“"hm,
schiedaner M :l]:Irr(-nll dor Offnungezeit ¢ der Blendo B, dio |"||"-ll('r|zuhlm
s i, W80 ¥
mit v.7 to» 5 §
o 4 n v dw df e slead (1 (v /va)8), 3
N '!'\mw' s 1 l"’n 7 &
it
; Trennfaktor
pamit wird det Trenn N,/Ny
o 4
; [y

ter 4 i ) srschiedes
] l“ill“]l]nl!l des relativen Masser unte chie

ntel

e (’ by !l.'/ & 1

h Entwicklung
halt man durch Entwic
¢ (_vtlh'w’z

4 i Sk e (Vefrg)?, o
,,z(l 2)(1 g o (w.]/vw,ﬂ) )

<08 Ausdrucks rithrt von dem Faktor v, in N her; er siel)y

Trennwirkung beim Ausstrimen des Gases aus dem Ofgy.
Iffusi il), wiihre zweite und dritte Faktor vom Ap.
Elfusionsanteil), wihrend der zweite w . .

?c)ﬁ]r:leij:rrl ilcr Vcrteilungnléurvu kommen (Abschneideanteil). In den praktish

realisierbaren Filllen ist meist

" i vﬂﬂ[,ﬁw <1,

Der erste Faktor die
also den Anteil der

dann wird g (/)" 4 ]
il o Y e (a)
2 1 - (0/ve)
Bei der ehen angedeuteten Berechnung eind nur differentiell klpine Biindel
betrachtet, die senkrecht zu den Blendenflichen verlaufen. Schiefe ?undel, 1
wie sie in Abb, 83 chenfalls auftreten kinnen, vergrd Bern wegen des lingeren
Laufweges zwischen den rotierenden Scheiben den Trennfaktor. |

¢) Ausbeute: Definiert man die Ausheute s fiir die leichte Mischung durchde

Quotienten aug abgeschnittenem Strom und Gesamtstrom, so findet man

1= (1 + {t/v)?) € Woltw) . F

d) Ausfithrung des Versuchs: BAGGE hat nach dem angegebenen Prindp =

eine Apparatur zur Anreicherung der Silberisotope gebaut, Abb. 35 gib eme

Konstruktionsskizze, Abb. 36 die Anordnung der Spalte; alle interesech =

Duen sind dor Ui von Abb. 36 s emtnohmen, Die A""";:“E: :

einem Goldauffénger etwa 0,3 mg angereichertes Silber pro Stunce. ==

aut diese Weise angereicherte Probe von 3 mg Silber wurde von _PAUL in eine 1
Massenspekirometer untersucht hinsichtlich ihres Isotopennusehﬂﬂ?""fo ;

nisses (vel. auch Ziff, 3,9), PAULMS fand 27 Ag : 199 Ag = 1,080 £

| for natiliches Silbr und 07 Ag . 10 Ay — 1,13 4 0,01 fur die angere

Z‘%‘I}

e " W. PAUL, Naturviss, 31, 419 [1945],
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TRENNUNG DURCH DIFFUSION IN pyyppy
J BN
103
7 lotrivhe i
« Rotatigny
10n50thse (140,
inter dep Zeichen?benn]

B

Ahh.ih’i.Anurdnunulwr ] Aufy
St;hnihunrlurchuu-uiurEi!’,i‘]l::rl,:’héa?{?ﬂm
dl:n_ am l_w'rrllr:l,ng, l,ij.ngﬁa aller [’”I‘rlllﬁ']"l'{l-
radialer Richtun (Benkrecht '/,vicim:ﬂ
ehene) 20mm, A,imla.ml Hlnnfllar;mitul-.
Drehachse 140 mm. Drehggh) 34(lllmir:
Ofentemperatur 1370° K. Daraug: y
600 m/fsee, vy = 455 mfsec; fiip 'Hji'h:r
= 2/108 = 0,01, ;

w,nwrh‘u ung und
Ofenhelzung

up, Konstruktionsuicizae der so-
]

Abbs topenschleuse

Probe, also cinen Trenneffekt ’r = (b

9)%. Die Bercchnqu des Irurm.-
dlicktes nach Gl. (3a) liefert v = 2,5%, Schiitat man den Einflug der schrigen
Sirahlen ab (bei der Anordnung nach Abb. 86 kinnen auch in der Zeichen-
ohene der Abb. 36 liegende schriige Strahlen auftreten), 5o kommt man etwa auf
1 =3,1%, cinen Wert, der immer noch unter dem wirklich erzielten liegt, je-
doeh sehon innerhalb der Fehlergrenze.

5,75 Trennung durch Diffusion in festen Salzen

Die Diffugion im festen Kérper benutzt KLEMMM? zur Erzielung einer An-
reicherung, Er macht sich zur Abschitzung des zu erwartenden Trenneffektes
und der Mengen folgendes Modell'?. Der Halbraum 2 < 0 (vgl. Abb. 37a) sei
angeffillt mit der zu trennenden Substanz in der Konzentration (Teilchendichte)
t, bestehend aus zwei Isotopen, die durch die Indizes 1 und 2 (nyg, 1) an-
pelentet seien. Tm Halbraum &> 0 sei die Konzentration zur Zeit ¢ = 0 tiberall
Null. Der gesamte Raum (< 0) sei angefiillt mit einem Medium, in dem dio
diffundierende Substanz die Diffusionskonstante I hat ; sie soll massenabhingig
sein, Zur Zeit { = 0 mége die Diffusion beginnen; gefragt ist nach der Konzen-

. imlionsverteilung zu irgendeinem Zeitpunkt {. Fiir jede Teilchenart gilt die

Difterentialgleichung der Diffusion
Omyfot = Dy 0%nyf0a?, (i = 1,2),

deren Lésung hei den obengenannten Anfangsbedingungen lautet

i % o (1 — ® () (40

N . :
- mﬁ: %EMM. unverg, Forsch.-Ber. sowio Z. physik. Chem. Abt. A 193,29 [1943]

EMM, Z. Naturforsch, 1, 262 [1946].

Figure D.252: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous diffusion enrichment [FIAT Rev: Nuclear Physics
and Cosmic Rays Vol. II, pp. 100-103].
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During the war, Erich Bagge led a team that invented, built, and demonstrated the

“isotope sluice,” an alternative form of gaseous diffusion enrichment [German patent DE1058024].

Figure D.253
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ZEICHNUNGEN BLATT 1 AUSGABETAG: 27. MAI 1959 DAS 1058024
kL. 12e 6
3 3l INTERNAT. EL. BO0l1d

Abb.1

909 528/351

Figure D.254: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous diffusion enrichment [German patent DE1058024].
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NARA RG GOUDS,
Entry UD-7420,
Box 8, Folder
Haycock/Brown/Tape
AEC

UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

JUp

8, A, Goudsmit
Brockhaven National Laboratory
Upton, L. I., Wew York 11973

Dear Sam:

I was pleased to receive your letter of 15 June 1966, and to hear
of the "isotope sluice" process for separating uranium isctopes.

The Production Division tells me that we know it as the "Bagge"
process, bub that 1ittle has been done in the way of detailed devel-
opment,

I have asked that the appropriate AEC groups be appralsed of the
current German interest in the process.

Sincerely yours,

’ Howard C, Brown
Assistant General Manager

15 June 1966

Mr. Howard C, Brown
Assistant General Manager
U.S. Atomic Energy Commission
Germantown, Maryland
; L . SETEMMINED TO BE UNOLASSIFIZD

= \S ]
Dear Howard: A v i ““_#_3 Etd
I don't know whether this information is mew to those 3/‘:5/5’4

who should have it but I thought I would let you know anyway.

The Germans are reviving an isotope separation method
which they worked on during the war, It is the so-calied
"isotope sluice", devised by E. Bagge. Bagge believes that
his method already was promising twenty years ago and that
with modern techniwues it mignt be superior to centrifuges,
especially for the separation of uranium. At present it
is still a small investigation, but bares watching.

Ltana

Best regards.

Sincerely,

S. A. Goudsmit

CLASSINGATION CANCELED
. DECLASSIFIED

AUTHORITY: DQOE-DFC
BY I B. BARNES, DA
= %#}&/% Authority MN 30

Figure D.255: Samuel Goudsmit to Howard C. Brown. 15 June 1966 [NARA RG GOUDS, Entry UD-
7420, Box 8, Folder Haycock/Brown/Tape AEC]. “The Germans are reviving an isotope separation
method which they worked on during the war. It is the so-called ‘isotope sluice’, devised by E.
Bagge. Bagge believes that his method already was promising twenty years ago and that with
modern techniques it might be superior to centrifuges, especially for the separation of uranium.”
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D.4.5 Uranium-235 Enrichment via Photochemical Processes

[Beginning in the early 1930s, Stanistaw Mrozowski (Polish, 1902-1999), K. Zuber (Swiss, 1977—
1977), Werner Kuhn (Swiss, 1899-1963), Hans Martin (German, 1977-1977), and K. H. Eldau
(German, 1977-197?7) developed photochemical methods of isotope separation and demonstrated
them with isotopes of elements such as mercury and chlorine. During the war, Kuhn, Martin,
Eldau, Paul Harteck, and others seriously investigated the feasibility of applying such photochemical
methods to uranium isotope separation. Publicly available documentation does not indicate how
far that research progressed during the war, but given the available light sources, the photochemical
enrichment of uranium seems unlikely to have ever gone beyond small-scale laboratory experiments.

Separately from the work on photochemical enrichment, or perhaps even motivated by it, other
German-speaking scientists during the same time period worked toward the development of lasers
as an improved monochromatic light source (Section C.3). After the war, the combination of the
German-derived innovations in photochemical enrichment and laser technology made laser isotope

enrichment a reality (p. 5127).]

Stanistaw Mrozowski. 1930. Bulletin of the Academy of Poland 1:464.

Stanistaw Mrozowski. 1932. Stof3erscheinungen bei optischer Anregung verschiedener
Quecksilberisotopen. Zeitschrift fiir Physik 78:826—843.

https://doi.org/10.1007 /BF01342044

Die Konstruktion einer neuen, sehr lichtstarken
Anordnung hat es ermdglicht, die Hyperfein-
struktur der mit gefilterter Strahlung angeregten
Resonanzstrahlung des Quecksilberdampfes unter
verschiedenen Bedingungen zu erforschen und
den frither entdeckten Verschiebungseffekt einer
der Komponenten mit einer wesentlich hoheren
Genauigkeit festzustellen. Der Einflu der nich-
tausloschenden Zusatzgase duflert sich durch se-
lektive Stoffiberfithrungen zwischen verschiede-
nen Hyperfeinstrukturkomponenten; dagegen wird
bei Vergroferung der Dampfdichte des Quecksil-
bers gleiche Uberfithrungswahrscheinlichkeit fiir
alle Komponenten beobachtet. Es wurde auch
unter denselben Bedingungen ein Filichtbauereffekt
erhalten, der bei Zusatz von Stickstoff die Hyper-
feinstruktur des sichtbaren Tripletts zu studieren
erlaubte. Es zeigt sich, daf3 die Hyperfeinstruktur
von der Zusammensetzung der anregenden Res-
onanzlinie unabhéngig ist, was in dem Einflufl
der StoBle der metastabilen Atome mit Queck-
silberatomen verschiedener Isotopenarten eine
Erkldrung findet.

The construction of a new, very high-
intensity device has made it possible to ex-
plore the hyperfine structure of the resonance
radiation of mercury vapor excited with fil-
tered radiation under various conditions and
to detect the previously discovered shift ef-
fect of one of the components with a much
higher accuracy. The influence of the non-
quenching additional gases is manifested by
selective impact transfers between different
hyperfine structure components; on the other
hand, when the vapor density of mercury is
increased, equal transfer probability is ob-
served for all components. A fugacity effect
was also obtained under the same conditions,
which allowed to study the hyperfine struc-
ture of the visible triplet when nitrogen was
added. It is shown that the hyperfine struc-
ture is independent of the composition of the
exciting resonance line, which finds an expla-
nation in the influence of the collisions of the
metastable atoms with mercury atoms of dif-
ferent isotopic species.
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K. Zuber. 1935. Die Linienabsorption des Quecksilberdampfes fiir einzelne Hyperfein-
struktur-Komponenten der Linie 2537 A.E. Helvetica Physica Acta 8:4:370-380.

https://dx.doi.org/10.5169 /seals-110535

einzelner
fihren zu

Messungen der Linienabsorption
Hyperfeinstruktur-Komponenten
Ergebnissen, welche mit dem Feinstrukturschema
von Schiiler und Keyston unter Beriicksichtigung
der von Inglis angegebenen Korrektur in Ein-
klang stehen, falls man die mittlere Lebensdauer
des 2 3P;-Niveaus im Gegensatz zu Mrozowski
flir alle Isotope gleich gross annimmt. Aus der
Absorption fiir Komponenten ldsst
sich der Absorptionskoeffizient k), der ganzen
Linie berechnen. Dieser Wert steht in guter
Ubereinstimmung mit den Messungen von Kunze
und Ladenburg-Wolfsohn.

einzelne

Measurements of the line absorption of indi-
vidual hyperfine structure components lead
to results which are in agreement with
the fine structure scheme of Schiiler and
Keyston, taking into account the correction
given by Inglis, if one assumes the mean life-
time of the 2 3Py level to be the same for
all isotopes, in contrast to Mrozowski. From
the absorption for individual components,
the absorption coefficient k), of the whole
line can be calculated. This value is in good
agreement with the measurements of Kunze
and Ladenburg-Wolfsohn.

K. Zuber. 1935. Separation of the Mercury Isotopes by a Photochemical Method.
Nature 136:796. https://doi.org/10.1038/136796a0

When a mixture of mercury vapour and oxygen is irradiated with the mercury resonance line A 2537,
the mercury becomes oxidised. Since excitation is a necessary stage in the oxidation, Mrozowski
has suggested that it should be possible to produce a separation of the mercury isotopes by exciting
them selectively. If the reaction consists of the primary photochemical process

Hg* + O — HgO + O
only the atomic species which are excited by the incident light should be oxidised.

In my experiments the light from a mercury arc was passed through a Mrozowski filter consisting
of a column of mercury vapour in a magnetic field. This transmitted only the hyperfine structure
components of the resonance line corresponding to the isotopes 200, 202. After an irradiation of
between 10 and 30 minutes, the isotopic composition of the remaining mercury or of that recovered
from the oxide was examined by the method of absorption of single hyperfine structure components.
The results of the experiments show:

(1) The separation is in every case only partial, so that besides the primary process, secondary
reactions must take place.

(2) An addition of nitrogen assists the separation (po2 : pn2 ~ 1: 1, po2 ~ 1 mm. Hg).

D200, 202

— 2. 22 was modified by a factor
D198, 199, 201, 204

(3) It has been possible to obtain samples in which the ratio
of four.

More detailed information will be published in the Helv. Phys. Acta.
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K. Zuber. 1936. Trennung der Quecksilber-Isotope nach einer photochemischen Meth-
ode. Helvetica Physica Acta 9:285-300. https://dx.doi.org/10.5169/seals-110628

Bestrahlt man ein Gemisch von Hg-Dampf und
Sauerstoff mit der Resonanzlinie 2537 A. E., so
tritt Oxydation des Quecksilbers ein. Da sich das
Oxyd nur nach vorheriger Anregung der Quecksil-
beratome bildet, schlagt Mrozowski vor, einzelne
Isotopensorten anzuregen. Besteht die Reaktion
allein aus dem photochemischen Priméarprozess
Hg* + Oy = HgO + O, so sollten sich im Oxyd
nur die vorher angeregten Isotopen wiederfinden.
Es ergibt sich: 1. Das Gemisch Hg und Os ist fiir
eine Trennung nicht geeignet. Notwendig ist ein
Zusatz von Stickstoff. 2. Die Trennung ist immer
nur teilweise, wofiir sekundére Reaktionen als Ur-
sache angesehen werden. 3. Durch Wiederholen
des Versuches lasst sich die Trennung verbessern.
Es konnten Proben hergestellt werden, bei denen
das Verhaltnis der einzelnen Isotope um den Fak-
tor vier verschieden war.

If a mixture of Hg vapor and oxygen is irradi-
ated with the resonance line 2537 A. E., oxi-
dation of the mercury occurs. Since the oxide
forms only after prior excitation of the mer-
cury atoms, Mrozowski proposes to excite in-
dividual isotope species. If the reaction con-
sists solely of the primary photochemical pro-
cess Hg™ + Oy = HgO + O, only the previ-
ously excited isotopes should be found in the
oxide. It results: 1. The mixture Hg and O
is not suitable for separation. An addition of
nitrogen is necessary. 2. separation is always
partial, for which secondary reactions are con-
sidered to be the cause. 3. separation can be
improved by repeating the experiment. Sam-
ples could be produced in which the ratio of
the individual isotopes was different by a fac-
tor of four.

Werner Kuhn and Hans Martin. 1932. Photochemische Trennung von Isotopen. Natur-
wissenschaften 20:772. https://doi.org/10.1007/BF01494810

Werner Kuhn and Hans Martin. 1933. Photochemische Trennung von Isotopen. Zeit-
schrift fiir Physikalische Chemie B 21:93. https://doi.org/10.1515/zpch-1933-2111

Es werden die Grundlagen und Voraussetzungen
einer photochemischen Tren-nung von Isotopen in
optischer, photochemischer und chemischer Hinsicht
auseinandergesetzt und insbesondere im Falle des
Phosgens genau diskutiert. Im Anschluss daran wird
eine Versuchsanordnung beschrieben, mit welcher
ausserst monochromatisches Licht in guter Ausbeute
erhalten wird und fiir die praparative Darstellung be-
nutzt werden kann. Chlor, welches in dieser Weise
aus Phosgen freigemacht wurde, zeigte gegeniiber
gewohnlichem Chlor eine Atomgewichtsverschiebung
von 0.025 Einheiten. Es wird dadurch die Interpreta-
tion von Bandenvervielfachungen im Phosgenabsorp-
tionsspektrum als Isotopieeffekt bestétigt, und es
konnen weitere Schliisse gezogen werden, namentlich
mit Bezug auf die Zerfallswahrscheinlichkeiten in den
den Pradissoziationsgebieten benachbarten Bere-
ichen diskontinuierlicher Absorption.

The fundamentals and prerequisites of
photochemical separation of isotopes in op-
tical, photochemical, and chemical terms
are discussed in detail, particularly in the
case of phosgene. Subsequently, an exper-
imental setup is described with which ex-
tremely monochromatic light is obtained in
good yield and can be used for preparative
imaging. Chlorine liberated from phosgene
in this manner showed an atomic weight
shift of 0.025 units compared to ordinary
chlorine. This confirms the interpretation
of band multiplications in the phosgene ab-
sorption spectrum as an isotopic effect, and
further conclusions can be drawn, namely
with respect to the decay probabilities in
the regions of discontinuous absorption ad-
jacent to the predissociation regions.
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Werner Kuhn, Hans Martin, and K. H. Eldau. 1941. Anreicherung der Chlorisotopen
durch Bestrahlung von Chlordioxyd bei niedrigem Druck. Zeitschrift fiir Physikalische
Chemie B 50:213-254. https://doi.org/10.1515/zpch-1941-5014

Anschlielend an eine Diskussion der Stoffeigen-
schaften, welche die photochemische Trennung
von Isotopen einerseits ermoglichen, anderer-
seits herabmindern, wird gesagt, dafl Chlor-
dioxyd (ClO2) eine Substanz sein diirfte, mit
der bei Benutzung einer geeigneten Lichtquelle
gute Ergebnisse erwartet werden koénnen. Es
wird darauf eine Apparatur beschrieben, mit-
tels deren sehr reines Chlordioxyd dargestellt
und unter einem Drucke von etwa 0.2 mm Hg
mit praktisch reinem Lichte der Quecksilberlin-
ien 3650.15, 3654.83 und 3663.27 A bei Vermei-
dung von Reaktionsketten bestrahlt werden kann
und welche gestattet, das dabei freigesetzte Chlor
von unverandertem Chlordioxyd zu trennen. In
den mit der Apparatur ausgefithrten Versuchen
wird einerseits festgestellt, dafl die Quantenaus-
beute unter den gewihlten Versuchsbedingungen
tatsachlich ungefahr gleich 1 ist und dafl als Zer-
setzungsprodukte praktisch ausschliefllich Chlor
und Sauerstoff gebildet werden. Andererseits wird
in dem photochemisch freigesetzten Chlor eine
Vermindeiung des Atomgewichts um 0.016 Ein-
heiten gegeniiber gewShnlichem Chlor festgestellt.
Das geringe Ausmafl der erzielten Trennung wird
darauf zuriickgefithrt, dafl von den drei genan-
nten Quecksilberlinien nur die dritte mit einer
Absorptionsbande von ClOs genau zusammenfallt
und daf die anderen Linien, welche sich weniger
eignen, im Gegensatz zu vorhandenen Literatu-
rangaben eine Intensitdt besitzen, welche die der
“geeigneten” Linie zusammen etwa um einen Fak-
tor 4 ibertrifft.

Following a discussion of the properties of
the substance which on the one hand make
possible the photochemical separation of iso-
topes and on the other hand reduce it, it is
said that chlorine dioxide (ClOg2) is a sub-
stance with which good results can be ex-
pected when a suitable light source is used.
An apparatus is described by means of which
very pure chlorine dioxide can be prepared
and irradiated under a pressure of about 0.2
mm Hg with practically pure light of the mer-
cury lines 3650.15, 3654.83, and 3663.27 A,
while avoiding reaction chains, and which per-
mits the chlorine thus released to be separated
from unchanged chlorine dioxide. In the ex-
periments carried out with the apparatus, it
is found, on the one hand, that the quantum
yield under the selected experimental condi-
tions is indeed approximately equal to 1 and
that practically only chlorine and oxygen are
formed as decomposition products. On the
other hand, a reduction in atomic weight of
0.016 units is found in the photochemically
liberated chlorine as compared with ordinary
chlorine. The small extent of the separation
obtained is attributed to the fact that, of the
three mercury lines mentioned, only the third
coincides exactly with an absorption band of
ClO9 and that the other lines, which are less
suitable, have, contrary to existing literature
data, an intensity which exceeds that of the
“suitable” line together by a factor of about
4.
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G-156. Paul Harteck. The Separation of Isotopes with Special Reference to the Iso-
topes of Uranium. Die Trennung von Isotopen unter besonderer Beriicksichtigung der

Isotopen des Urans. 1942. pp. 10-11, 18.

10.) Das von einem Molekiil angewendete
Bandenspektrum (bezw. sein Absorbtionsspek-
trum) ist von der isotopischen Zusammenset-
zung abhéngig, da jede Linie im Bandenspektrum
durch eine quantenhafte Energiednderung seiner
Elektronenenergie, der Schwingungs- und der Ro-
tationsenergie des Molekiils entsteht. Setzt man
die reduzierte Masse des Molekiils ;L7 (wo
m1 und mo die Massen der Molekiilpartner be-
deuten) gleich p, so ist bei einer Massenanderung
von myq, in mfy, d.h. von p in y' die Aenderung
der Elektronenenergie in fast allen Fallen zu ver-
nachléssigen; die Aenderung der Schwingungsen-
ergie dagegen bedingt in erster Naherung eine Fre-
quenzverschiebung um den Betrag

11. Av, =

(vs = Frequenz der urspriinglichen Linie);

die Aenderung der Rotationsenergie bewirkt
naherungsweise eine Frequenzverschiebung um

12. Ayrot =

doch ist dieser Effekt sehr viel kleiner als der
Schwingungsanteil, da v, sehr viel grosser als vy
ist.

10.) The band spectrum applied by a molecule
(i.e. its absorption spectrum) depends on the
isotopic composition, since each line in the
band spectrum is formed by a quantum en-
ergy change of its electron energy, the vibra-
tional energy and the rotational energy of the
molecule. If one sets the reduced mass of the
molecule % (where m; and mg mean the
masses of the molecular partners) to u, then
with a mass change of mq, in m{, i.e. of u in
i’ to neglect the change of the electron energy
in almost all cases; the change of the oscilla-
tion energy, on the other hand, causes in a
first approximation a frequency shift of the
magnitude

(vs = frequency of the original line);

the change of the rotational energy ap-
proximately causes a frequency shift by

but this effect is much smaller than the vi-
bration component, because vy is much larger
than v,o.
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Zahlreiche photochemische Reaktionen werden
durch optische Anregung eines der an ihnen
beteiligten Molekiile ausgelost. Verwendet man
zur Anregung eine Linie, die nur von einem
der isotopisch verschiedenen Molekiile absorbiert
wird, so kann eine Trennung der Isotopen erre-
icht werden, wenn es gelingt, eine Abreaktion des
abgespaltenen Atoms zu verhindern. W. Kuhn
und H. Martin'® gelang nach dieser Methode eine
Anreicherung des Chlorisotops 2°Cl unter Ver-
wendung der photochemischen Dissoziation des
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Numerous photochemical reactions are trig-
gered by optical excitation of one of the
molecules involved. If a line is used for ex-
citation which is only absorbed by one of the
isotopically different molecules, a separation
of the isotopes can be achieved if it is possible
to prevent an abreaction of the split atom. W.
Kuhn and H. Martin'® succeeded in enrich-
ing the chlorine isotope 3*Cl with this method
using the photochemical dissociation of phos-
gene COCly, K. Zuber'™ enriched the mer-

cury isotopes using the photochemical reac-
tion (Hg + hv) + O2 = HgO + O.

Phosgens COCly, K. Zuber'” eine Anreicherung
der Quecksilberisotope nach der photochemischen
Reaktion (Hg + hv) + Oy = HgO + O.

16) W. Kuhn u. H. Martin, Z. phys. Chem. (B) 21, 93 (1933)

17) K. Zuber, Helvet. phys. Acta 9, 285 (1936)

[From 1930 onward, papers such as those above demonstrated that a finely tuned metal plasma
lamp could emit intense light of just the right wavelength to separate isotopes of that same type
of metal, such as a mercury plasma lamp to separate mercury isotopes. In principle, a uranium
plasma lamp could similarly be used to separate uranium isotopes, and it appears that there was
significant wartime research in Germany to investigate that possibility. See the brief discussion in
the Farm Hall transcripts about a photochemical process to enrich uranium (p. 3339).

In practice, a uranium plasma lamp probably would have consumed too much electrical power and
produced too little light at just the right wavelength to be suitable for industrial-scale uranium
isotope separation. Thus if there was any large-scale uranium isotope separation in the wartime
German nuclear program, it probably relied on one or more of the methods covered in previous
sections: centrifugation, electromagnetic separation, isotope sluice, and gaseous diffusion.

Nonetheless, this 1930s—1940s research in the German-speaking world on photochemical methods
of isotope separation, together with research toward the development of lasers that was being con-
ducted at the same time in the German-speaking world (Section C.3), was transferred to other
countries during and after the war, and ultimately led to successful laser isotope separation pro-
grams decades later (p. 5127). For more information on the history, see:

V. S. Letokhov and C. B. Moore. 1976. Laser Isotope Separation (Review). Soviet Journal of
Quantum Electronics 6:2:129-150. https://doi.org/10.1070/QE1976v006n02ABEH010865

V. S. Letokhov. 1979. Laser Isotope Separation. Nature 277:605-610.
https://doi.org/10.1038 /277605a0]
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D.4.6 Possible Locations of Uranium Enrichment Facilities

[In order to enrich enough uranium to a high enough concentration of uranium-235 for a bomb,
it would have been necessary to have not just one enrichment unit (a centrifuge, electromagnetic
separator, isotope sluice, or gaseous diffusion cell), but a large number of them operating in parallel
and/or in series. Presumably after a prototype enrichment unit had been developed and proven
to be satisfactory in small-scale laboratory experiments, the unit would have been mass-produced.
The mass-produced units would have been set up in a new location with more room and better
security.

The United States conducted its corresponding work at one massive facility in Oak Ridge, Ten-
nessee. Proponents of the conventional view that Germany did not have a nuclear weapons program
emphasize the apparent absence of an Oak-Ridge-like facility in wartime Germany. However, there
are many counterarguments that must be considered:

e Oak Ridge enriched enough uranium for a gun-type bomb (Little Boy) that did not compress
the uranium, was thus highly inefficient, and required ~64 kg of ~80% uranium-235. In
contrast, as shown in Section D.8, the German atomic bomb was apparently a spherical
implosion design (like the U.S. Gadget/Fat Man), which would have been much more efficient
and would have required far less uranium (< 10 kg). Therefore the German bomb program
would have needed a far smaller production capacity than Oak Ridge.

e To minimize the risk that Allied bombing could destroy the whole program, German uranium
enrichment would have been distributed among many different small sites, not concentrated
in one large target. Indeed, that is exactly what was done, according to a declassified October
1944 OSS report based on information from Adolf Schneider, a senior manager of the Deutsche
Waffen und Munitions-Fabrik (pp. 4400-4403).

e Any uranium enrichment conducted in the final years of the war would probably have been
underground, like most other major German manufacturing. Being underground would have
made it much easier for Germans to hide the enrichment facilities from Allied aerial surveil-
lance during the war, and from Allied ground troops at the end of the war (by blowing up
the entrances to the underground facilities).

e As shown in this section, primary source documents mentioned many different installations
whose puzzling characteristics suggested that they might have been uranium enrichment facil-
ities. Most of these documents ended up in the foreign intelligence files of the U.S. Manhattan
Project, which means that Manhattan Project officials also thought these locations sounded
like potential uranium enrichment facilities.

e Most of these potential uranium enrichment facilities were in areas of the Third Reich that
ended up being occupied and stripped bare by Soviet forces, without western Allies ever
having had the chance to study them.

e Even if some or all of the specific facilities mentioned in these documents were not doing
nuclear-related work, they serve as excellent examples of how widespread, how sophisticated,
and how secret German wartime industrial and weapons programs were, and how little we
know about them to this day. Under these circumstances, it is difficult to rule out the pos-
sibility of nuclear-weapons-related production plants operating somewhere within the Third
Reich, even if we cannot rule them in by pointing to their exact locations right now.
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Figure D.256: Sites of possible enrichment facilities for the German nuclear program.
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Some locations that may have been involved in uranium enrichment or other nuclear-
related work include (see maps on pp. 3671 and 2086—2099):

Sites now in Germany:

e Berlin area, numerous locations (pp. 3438-3439, 3461-3463, 3608-3617, 3688, 3708-3709,
3926-3928, 4068, 4635-4639) [Hayes 2004; Nagel 2016].

e Bitterfeld, I.G. Farben facilities (pp. 3492-3493, 4050-4051, 4110, 4128, 4133-4137) [Karlsch
2005, p. 110; Sadovsky 2011b].

e Braunschweig, Buchler (pp. 3420, 3430-3431, 3458, 34603463, 3465, 4980).
e Dresden (pp. 3423, 3426, 4305, 4507).

e Erzgebirge, SS facility (p. 3708).

e Espelkamp [Preuss and Eitelberg 2003].

e Essen, Krupp (pp. 3458, 3461-3463, 3465-3467]).

e Frankfurt/Griesheim area, Degussa, Radium-Chemie, I.G. Farben, and other facilities (pp.
3440-3441, 3458, 3461-3465, 3678-3680, 4066-4067) [Hayes 2004; Nagel 2016].

e Freiburg-im-Breisgau/Feldberg area (pp. 3512-3540, 3681, 3696).
e Gottingen (pp. 3542-3544).

e Halle, I.G. Farben facilities (pp. 4052-4055).

e Hamburg area (pp. 3458, 3461-3463, 3465, 3494-3516, 4056-4061).
e Heinschenwall (pp. 3682-3683).

e Hohenzollern castle (p. 3696).

e Johanngeorgenstadt/Schneeberg/Freiberg area, Saxony (pp. 3416, 3424, 3426-3428, 3433—
3437, 3445, 3456, 3468-3469, 3708, 4922) [Zeman and Karlsch 2008].

e Kaufering/Landsberg (p. 3692).

e Kiel (pp. 3494-3515).

e Koralle, north of Berlin (p. 3694).

e Lehesten (pp. 3689, 3696, 4080).

e Leuna, I.G. Farben facilities (pp. 4042-4050).

e Leverkusen, I.G. Farben facility (pp. 3488-3489, 3934-3935).
e Liibeck, Driager Werke (pp. 4062-4063).

e Liineburger Heide area, south of Hamburg (pp. 4176-4182, 4406).
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Miiggenberg (pp. 4064-4065).

Miihldorf (p. 3689).

Munich area universities, research institutes, and industry (pp. 3498-3507, 4068).
Neustadt an der Orla (pp. 3633-3638, 5052, 5055-5057).

Nordhausen area (pp. 5289-5294).

Oranienburg (pp. 3446, 3458, 34613463, 3465, 4180, 4182, 4980) [Nagel 2016].
Peenemiinde (p. 3696).

Piesteritz, near Wittenberg (pp. 4082, 4452-4453).

Regensburg vicinity, I.G. Farben facility (p. 3694).

Riigen island (pp. 4390-4435).

Saalfeld (p. 3689).

Stassfurt vicinity, Salzbergwerke (p. 3697).

Sigmaringen (p. 3696).

Tegernsee (p. 3696).

Thuringia, numerous facilities (pp. 3468-3469, 3708-3709, 38543868, 4436-4438, 4478-4571,
4635-4639) [Hayes 2004; Nagel 2016; Zeman and Karlsch 2008].

Tiibingen (p. 3696).
Unterraderach /Friedrichshafen area (pp. 3921-3925).

Villingen-Schwenningen am Neckar, W. Maier KG Radiumchemische Industrie und Labora-
torium [Oleynikov 2000].

Wittingen, W. de Boer (pp. 3458, 3461-3463, 3465).
Zellendorf (p. 3694).
Zeuthen-Miersdorf, near Berlin (p. 3608).

Other possible sites in Germany?

Sites now in Austria:

Althofen: Treibacher Chemische Werke (pp. 3420, 3432-3437, 3458, 3460, 4980) [Gollmann
1994].

Ebensee (pp. 3718-3741, 5297-5299).
Graz (pp. 4611-4612).

Linz (pp. 3877-3880).
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Lofer (p. 4974).

Melk vicinity or associated sites, underground facilities that were part of the Quarz develop-
ment (pp. 3732, 4078-4079)) [Schmitzberger 2004].

Redl Zipf/Voecklamarkt/Voecklabruck area (pp. 3718-3741).

Rheinfelden, Degussa plant on Drau river (pp. 4080-4081).

Stadl Paura (pp. 3718-3741).

Steyr.

St. Georgen/Gusen/Langenstein area (e.g., pp. 3874-3920 and 4962-4970).

Vienna area universities, research institutes, and industry, including Floridsdorf (e.g., p. 3696).
Weer, near Wattens, Tyrol (pp. 4072-4077).

Weissenstein, Austrian Chemical Works plant on Drau river (pp. 4080-4081).

Wiener Neustadt vicinity, underground facility (pp. 3732, 3748).

Zell-am-See (p. 4788).

Other possibles sites in Austria (pp. 3490-3491)?

Sites now in Poland:

Baltic coast/Pomerania, many military test ranges (p. 4396).
Bydgoszcz/Bromberg, underground facility (p. 4456).
Gdansk/Danzig, uranium enrichment (pp. 3560, 4406, 4521).

Oswigcim/Auschwitz area (pp. 4069, 4443-4477) large I.G. Farben facility (including heavy
water plant), and nearby Auergesellschaft uranium facility at Katowice/Kattowitz.

Poznan/Posen (pp. 2562-2575, 3245-3246).

“Riese” area of Silesia (pp. 3328, 3424, 3429, 3445, 3471, 3712-3714, 4069, 4504-4519).
Tuchola Forest/Tucheler Heide (p. 4902).

Wroctaw/Breslau (pp. 3712-3714, 4070-4071, 4316-4317, 4522).

Other possibles sites in Poland?

Sites now in the Czech Republic:'!

Brno/Briinn (pp. 3694, 3997).

Celakovice/Tschelakowitz cyclotron factory (pp. 3979-4022).

1Gee also Czech information on World War II sites that appear to have radioactive contamination:
https://www.sekm.cz and  https://kontaminace.cenia.cz
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Ceské Budejovice/Budweis (pp. 3979-4022, 5503-5566).

Deéin/Tetschen area, Podmokly /Bodenbach /Krizik Works/Weserwerke (pp. 3936-3937, 3987
3998, 5503-5566).

Durrnaul near Maridnské Lazné/Marienbad (p. 3424).

Jachymov/St. Joachimsthal area (pp. 3418-3429, 3445, 3469-3470, 3998, 4978-4984) [Hayes
2004, pp. 132-133, 235, 243].

Liberec/Reichenberg and Jablonec/Gablonz area, Bedrichov /Friedrichsthal /Benesov nad Plouc-
nici and numerous other high-tech production facilities (pp. 3979-4022, 5503-5566).

Litomeéfice /Leitmeritz, Richard I, II, and III underground factories (p. 3689).
Mladkov/Wichstadt (p. 3425).
Opava/Tropau, I.G. Farben production plant (p. 3748).

Ostrava/Ostrau and Vitkovice/ Witkowitz, I.G. Farben and other industrial production plants
(pp. 3748, 3979-4022, 5503-5566).

Pardubice/Pardubitz/Wesser (pp. 3446, 4082-4083).

Plzen/Pilsen (p. 4974).

Prague/Praha/Prag universities and other laboratories (pp. 3979-4022, 5503-5566).
Pi{bram/Przibram/Pibrans (pp. 3423-3424, 3470, 3751-3754, 4921, 5696).
Stéchovice/Stechowitz area, Blaumeise underground facilities (pp. 3755-3782).

Other possible sites in the Czech Republic (pp. 3770-3771, 3979-4022, 5503-5566)7

Sites now in Slovakia:

Dubnica/Dubnitz, Skoda underground facility (pp. 3784-3785).

Other possible sites in Slovakia?

Sites now in Hungary:

Sopron (pp. 3746-3747).

Other possible sites in Hungary?

Sites now in Russia:

Kaliningrad /Konigsberg area, East Prussia (pp. 3928-3933).

Other possible sites now in Russia?

Sites now in Denmark:

Bornholm island (pp. 3786-3793).
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e Other possible sites in Denmark?

Sites now in Belgium:

e Union Miniere in Brussels or other locations (pp. 3335, 3408-3414) [Irving 1967, p. 65].

e Other possible sites in Belgium?

Sites now in Norway:

e Vemork (pp. 4031-4039).

Saheim (p. 4040).

Notodden (p. 4041).

Trondheim (pp. 4404, 4436, 5011, 5034).
e Oslo area (pp. 5190-5198).

e Other possible sites in Norway?

Sites now in France:

e Génissiat area (pp. 3710-3711).

e Other possible sites in France?

Sites now in Italy:

e Montecatini plant, Sinigo-Merano, Italy (p. 4069).
e Montecatini plant, Cotrone/Crotone, Italy (p. 4069).

e Other possible sites in Italy?

Sites now in the Netherlands:

e Eindhoven (pp. 3976-3978, 4314-4318, 4832-4853).

e Other possible sites in the Netherlands?

Sites now in Switzerland:

e Factories producing uranium gas centrifuges for export to Germany (pp. 3545-3548).

e Other possible sites in Switzerland?

Sites now in Romania:

e Biita-Plai (pp. 3449-3455, 3471).

e Other possible sites in Romania?

Sites now in Bulgaria:
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e Sofia area (pp. 3446, 3470, 4588) [Hayes 2004, p. 235; https://ejatlas.org/conflict/life-after-
the-uranium-mines-in-buhovo-bulgarial.

e Other possible sites in Bulgaria?

Miscellaneous sites:

e Facilities run by or involving AEG.
e Facilities run by or involving Siemens.

e Other facilities run by or involving I.G. Farben (pp. 3488-3489, 3492-3493, 3678-3680, 3748~
3750, 4440-4477) [Mader 1965, pp. 193-202].

e Other facilities run by or involving Degussa.

e Other facilities run by or involving Auer.

e Other facilities run by or involving the SS.

e Other facilities run by or involving the Reichspost.

e Other facilities run by or involving the Heereswaffenamt.
e Other facilities run by or involving the Luftwaffe.

e Other facilities run by or involving the Kriegsmarine.

e Other facilities run by or involving the Organisation Todt.

e Other possible sites?

All of these possible nuclear weapons production sites (and any other candidate sites that can
be identified) should be investigated further. Hopefully additional documents could be found that
would elucidate whether these sites conducted nuclear or non-nuclear work. If there is significant
documentary evidence that a site may have done nuclear work, and if there is reason to believe that
that work may have left measurable traces, industrial archaeology should be conducted at that site
to measure isotopes, search for remaining pieces of equipment, or identify other evidence.

As already mentioned, the large number, size, and sophistication of all of these sites, and how little
information scholars currently have about them, should at the very least emphasize (1) how vast
wartime German R&D programs were, (2) how little we still know about some of them, and (3)
how unwise it would be for historians currently to categorically state that there was no nuclear-
weapons-related development and production anywhere in the Third Reich.]
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Known/Reported Sites Now in Germany

[In addition to the sites specifically mentioned in this section, documents elsewhere throughout
this appendix name a large number of other sites in Germany that were known or suspected to be
conducting nuclear-related work.]

Summary of Bacteriological/Chemical Warfare in Axis Europe. Supp. Report #2. 11
March 1944. [NARA RG 77, Entry UD-22A, Box 170, Folder 32.60-1 GERMANY:
Summary Reports (1944)] See document photo on p. 3679.

Southern Bavaria is believed to be the location of the first trials of a new German explosive,
manufactured by I. G. Farben and said to be another of Germany’s secret weapons. Griesheim is
reported to be the location of the I. G. Farben plant where the new explosive is being manufactured.
Difficulties have been encountered in its production on required scale owing to the scarcity of the
“raw materials required for preparation of two of the constituent compounds.”

Further experiments on another of Germany’s secret weapons are now being conducted in the
neighborhood of Semmering, Germany.

Vienna is said to be an important research center in Germany.

[See document photos on pp. 3679-3680.

This 11 March 1944 intelligence report mentioned planned tests of a new type of German bomb
using rare materials that were manufactured (among other places) at I.G. Farben Griesheim.

Independently, it was reported that Griesheim was producing heavy water (pp. 4066—4067).

The Griesheim plant appears to have been occupied and tightly controlled by the U.S. military for
nearly a year and a half after the war. See for example:

https://de.wikipedia.org/wiki/Chemische_Fabrik_Griesheim-Elektron

and sources cited therein.]
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OECLASIEED NARA RG 77, Entry UD-22A, Box 170, Folder
Authority VMO |
' 32.60-1 GERMANY: Summary Reports (1944)

SUMMARY OF

BACTERIOLOGICAL/CHEMICAL WARFARE

IN AXIS EUROFE

‘ Y
Supp. Report #2 AIRR 11 (9

This report deals principally with plants in Germeny
and in Germame~occupied territory having bacteriological capabilities,
as well as with leading civilian and military personalities connected
with these plants or with bacteriological research.

The report contains notining of interest to us in the way
of scientific personnel but several locations mentioned in connection
with research, experimentation and manufacture may be of some interest.

Southern Bavarie is believed to be the location of the
first trials of a new German explosive, manufactured by I. G. Farben
end said to be another of Germeny's secret weapons. Griesheim is
reported to be the location of the I. G. Farben plant where the
new explosive is being menufactured. Difficulties have been en-
countered in its production on required scale owing to the scarcity
of the "raw maeterials required for preparation of two of the constituent
compounds."

Further experiments on another of Germany's secret weapons

&re now being conducted in the neiphborhood of Semmering, Germeny.
"

P
Vienna is said to be an important research center in Germany.

Figure D.257: This 11 March 1944 intelligence report mentioned planned tests of a new type of
German bomb using rare materials that were manufactured (among other places) at I.G. Farben
Griesheim [NARA RG 77, Entry UD-22A, Box 170, Folder 32.60-1 GERMANY: Summary Reports
(1944)]. See also pp. 4066-4067.
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Tiemnn University An luportant research senter in
Germany.

DECLASSIFIED

Authority
:

Tondatlon Foch Ournan liyglenie Gervice sstablished =
baoterialogienl laborntory hare in
1940.

Beveria, Southern First trials of nev German axplosive,

- by l. d. Forbenindustrie
were mede ia southarn savaria, The
new explosive 1s belleved to be another
of Oevmany’s secret weapons.

Grieaneim . 1. 6. Yarbealndustrie Hamfaeturing nnother of Cavmany's sserst
7 s weapons, vhich takes the form of a new
axplosive. Uiffimities are encountered
in its produstion on the required sesle
oving to the searcity of the "raw
naterisls required for the preparation
of fwo of the constituent compounds,®
(See 1X1/f Il report, dated 2/24/44,
drieshein, )
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ica
Warfare in Axis Europe, Supplementary Report #2, 11 March 1944

L : asdion loma. Aomarika
& SEBSY cent.
‘Ngkthanson
Zzporinents with noison ware nade
(southern Havaris) in Dee, 1942 on ;imo-;’;r:-m.

takan from the concemtration eamp
Mpithausen, The srpsriments were
carried on ia an 1sclated factory
about 150 miles froa the esmp.

&

Tactory Zaliaved to ba polsen ges factory.
Source worksd with other P/is in une
loading 1arge quantities of onloas
sad apvles - presumed to be for the
nasafasture of polson gas. ITrack
loads of stesl cylinders seem leavi
the factory; dsstination unknowm, Pf¥s
ware never alloved inside the factory.

Further expsriments on anether of
Garnany’s secret wsapons Is now deing
conducted in tThe weighborheod of
Semmering. (5ee Hawaria, southern),.

Summary Reports (1944). Bacteriological/Chem

Y:

IR

(Haute “ESPA* chemieal works Hamufastures spirits of szlt, smmonia,
‘ carbide and varicus nitrogen compounds.

Has recently startad tha »roductiom

of gns for bonb f1llings, Satire

nroduction sxparted So Wermany.

SECRET

NARA RG 77, Entry UD-22A, Box 170, Folder 32.60-1

GERMAN

Figure D.258: This 11 March 1944 intelligence report mentioned planned tests of a new type of
German bomb using rare materials that were manufactured (among other places) at I.G. Farben
Griesheim [NARA RG 77, Entry UD-22A, Box 170, Folder 32.60-1 GERMANY: Summary Reports
(1944)]. See also pp. 4066-4067.
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SECRET
By authority A. C. of 5., 6-2,

Dve L Ay 94 (of £ )
Initiale
Information on a secret Cerman undrground
rocket factory obiained from an Infantry
Private captured in Turisia 7 May 1943.
Informtion received in the U.5, 4 May 1944.

The factory is lecated accerding to the prisoner,
1 km. LW, of Feléberg in Deden. Cosrdimates nf
Foldverg are: 47.52 N, 8.2 E. ~

Infornation has rot been verified by ather
seurces, and should not be zccepted at face value.

o during the winter of 1940-41, and it is from him that
the prisoned derived all infor 'below not specified as his 7
own at first hend. e

prisoner was first told by his brother-in-law that very

nt wofl was being cenducted at the factory which if it turned

1 would change the whole aspect of the war for the Germans.

5 tire he added no further detaile beyond saying tiat it wasii

neemned with new explosives and ray weanons., at sofe peint in the
<r of 1940-41 he went a little Turther declaring shat the object

in view was to preduce a terrifically effective 1iquid explosives

Tae investigations vere already far advanced but had not yet attaided

precisely what the' investigators were leoking for, It was, however,

iz beliel fhat an explosive had even the n buen developed 5o powerful

#hat it put all others inthe shade. ‘ork Was,likewise ipn progress

snoa television instrument fer projectiles,which was td bo fitted -

to a0 roches Bissiles the Gerians were developing if 1% proved i

suceessful. st that.stage thg only difficulty with these rockets,

otherulse very satisfactory, was that they did not yet:.iave an

edequate range but, in the opinion of prisonsr's informant, this

Was a metter which depended orly on the explosive propellant which

was exnctly whit the Guruans were endeavoring to improve. In con-

nechlion with the explosive itself, it wag found @ifficult to ctore

% i large quantities as it detomated imediately on contact

it in ve
oxygen. Hence, both, tha explosive as such had to be stored,
am the projectilesloaded with it, in chambers entirely free of air.
(It is not explained how any workers could have breathed during the
loading of the vrojectiles under the circumstances, but perhams the
Process was entirely dechanical- Editors Note),

In the Siring of 1941 the mrisener's brother-in-law made an

atiempt to get permission for the prisana to attend certain im-

vertant tests which were to be held the following summer but he

was umble to do eo. He alse then t0ld the prisoner more about the
telovision instrument above mentioned. It was to have & berylliup
caelng. ALl kinds of other alloys had been tried for this purpose
but until beryllium was used nothing worked, The inner circumference
of the instrument was 37 cn. and about one fifth of its iaternal
FRace wag occupied by the mechanism. 26 msters of platinum wire were
Used 1n the inetrument. It was fitted with twelve photegraphic eyes,

<f which thevopenings sloped et an engle Forwardl
Vo fears were sutertained that the imstrument might fall
into enpmy hends only elightly damged, because it would automatically
bo Mewn to picces as soon.as it come within 150 fip.pf the ground.
p 5 g P
( SECRST

1231  Page 3

Ho 21d not entor what he calls the "Feldberghaus" itself, which hig
Tothor-in-lav told him was the headquarters of the embire project.
Inetend thoy went into a hus which from the outside wae uxacsly like
a large hurbing lodge. Inreality it was the entrance to an lovator.
atcide the height of the hut was about 5 o 6 metcrs but inside steps
fown for somo 9 moters. At this point & gallery led off but the
ws neither where it went nor anyshing else sbout it. Thnoy
et dewn in an elevator, for abour twenty meters, according to
1eT Gestape nan who was with then. Herc the prisoner was shown
process by which the exvlosive was drawn off into f£lasks made of
steel, and from then again into still smaller encs. Ho was supposed
te make hls mind whether the "shut-off' apparatus” could bo used
for torpedoes. In his opinion it could not,

went
prisoner k

Ia another roomhe was shown Various exvlosive prejectiles,
Stecl capeulos were hers filled with aifferent explosives of which
he does not T uber the nemes. The walls of these capsules wore
3 em, thick. ae of thu types ef explosive first used could durst

- them, Uext, two.of the capsules were filled with K..0., and the

charge ignited. ,30th burst.

Tag priscner then asked to be teken to the ctorercom. This was
done.  They went down to & level of 40 metere, (below the suriace?
©r beldh the polnt they had already renchedl- Bditor's Wote).
Then they traveled bout & kilomster on a levelwiRacR€l2.R. They next
transforred fo another cor ard traveled a further 25 km. ina slightly
dowmiard ‘directios uptil they had reached g floor-lemel of 72 meters
The prizoner does not lmow ih whef direction they traveled.

The corridor to which they finally came, he:estirates to have’
becn-abeut 300 meters long. From it gtorerooms, opemsd, They then
catured a room in which they put on ruhber sults which shut them
off completely from the air.” Afterwards they.-went intd & second room

. which proved to be paly an anti-chamber, When the door had been shut
. fthe prisoner states tlat the'air was cntirely pumed out of thic room,

but this he eaid  he @1d not learn until he got back to the railroad
station, They runained in the snti-chamber for approximtely ten

ainutes, The oor of the actunl storeroom was then opened, In it
werse kept uncovered containers filled with explosive. :

Wien they were once more outeide and had teken off their rubber
2ults there was a digcussion. Une of the men said to the prisoner,
who eceme at that time to bave been working with torpedoes,"You are
guing into the water .and we into the air," As this remark was rather
puzzling ancther man acded! "Of course, torpedces for you and reckets
for us."" The prisoner folt that he had better cenceal from them quite
how much he knew already about their activities, 80 he merely murmured:
"0 yes, sturn-rockets.? Onu of thy previous apeckers looked at hin,
and then telling him to follow, led him into the room where the rockots
were stored. This room was not air-free, He was not allowed to get
VEIy near the rockets nor to stay in the Toom for more than two mimutes.
The rooket projectiles he saw were,ho thinks, about 330 cm. long.

3 They then returned by tho eane way they had come, He had been

in the establishoent, 1l told, about four hours. One individual whom
he wentions having scen therg was a Doctar Zrnst. Before he left

he Was obliged to sign a paper o the offect that everything which

he hed seen or heard in this place was a state secret and that to
reveal any of 1t was an offense punishable with death, The Gestapo
agents stayed at the railroad station, He later learned st & ood
meny of then were kept on duty in that vieinity,
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The ignition for the explosive charge by means of which this was
accomplizhed operated by a system based on terrestrial mgnetism.

During the summer of 1941 the prisoner was informed that the
explosive to be employed both in the bursting and mropellamccharges
of the rocket projectiles had been finally perfected. It was desig-
nated E.Z.0. end was also to be used in new artillery projectiles.
4 new 125 mm. twin gun had been constructed for that purpose.
barrels for this weapon had to be much stronger than those of an
ordinary cannon. They Were alec sopewlat longer. The ghells were
intended for use as AA, and were capahle of reaching & heignt of
16,000 meters. They had very great explosive force.

Ixperimnts with rocket projectiles went on through the fall
of 1941 and the succeedirg winter. They achieved a high degree of
suoccess. liost of the r took place on the Lueneburger Heide, Om ore
occasion some were carried out at the Krupp ertillery proving grounds,
By the sumer of 1942 it wss stated te the priserer that a rangs of
B00 km, could be mttained with the rocket projectile. The one then
in use hed a 15 em, calidre, The range mentloned was really omly
reached late in the autumn of 1942. The later experiments involved
did ™t oecur on the Lueneburger Helde. At what exact location they
were conducted the prisonsr does not 'mow, but he was informed that
it wes sopewhere in the North and the rockets were aired toward Yorvay.
He wae not told in juet what area they fell.

The last informatifn which the prisonar received from his brother-
in-law dates from iay 1943. It was to the effect that tests weré abouy
to be mde with 52-cm. rocket projectiles. The inforuant then esti-
mated that at earliest the projectiles would come inte practizal use
by the summcr of 1944. Great preccure ic being exercised in the con-
version of indugtriea to produce this rew weapen, but, the inforrzant
wrote "all good things teke time', He likewise estimted that tla twin
125 um. cannon above would be used in the field about Fovember or December,

1943,

From his personal knowladge of his brother-inelaw the prisansr
is convinced in his own mind that he was not telling ldes. He goes on
to state (apparently on his ownautherity) that ever since the sumer
5f 1941 the persomcl euplayed on the adove projeets have from time to
time been sent for their health to a hotel in St, Geargen located
& fow kam. West of Villingen, Dut not the one on the S.V. wdge of
Freibwg-in-Breisgav. The prisoncr do not cortain of the jrecise
identity of the hotel but believes it to be omc which is not very well-
known, Vhen the persommel go there it {s amer Gustano supervision
and they are allowed to talk to mobody. There is algo a "home" for them
ere, but all the prisoner knows about it is its existence.

i isit to the
What follows ie the prisoncr's account of his own vis
ostablishmnt already in pert described in the autum of 1941. He calls
1% "Ericgslaboratorivn"(war laboratory).

The prisencr was met at Freiburg-in-Breiskau by his bmmer-:_uux.
They then drove for twenty mimites ina car, stopping in a youse forsst,
wieTe the ear was driven into one of sovoral very Well comouflaged garages.
Tre prisoncr saye that if they had not been pointed out ;u mms _:Llidf
fover havo bolioved that thoro woro any garages thorc. )tlli e
that an entrance (presumably umergroum - Fditor's Hote b P
way from the place vhere they sté\:‘);e_d :a i i";‘i“ii;i”;:tir mnp_ms

2 ion on this subject. ) . P
Tk e ora. Ho agkod Whother 16 vmo abuays necseery o
&0 Tuls in ordor to reach ths ladozatory. His brothur-in-law lnughod at bim
apl & Gestapo agent who accompanied them told himaeh to be b
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In & subsequent talk the prisoner's brother-in-law observed that
he was convinced provisions had been made for the work to be contimied
eleswhere should there by misfortune be an accident with the explosive
which destroyed the actual cetablishment.But he had no idea’where the
alternative eite might be situated. He mlso told the prisoner that
the villages adjacent tc the underground Yactory,where its workers
lived,had beon bought up some time before, The fields wore farmed
by the familigs of the Cestapo men in order not to attraet notice
by their being left unplanted, He beljeved that well-trained police
dogs were uged in the area and that these animale were such as had
bem employed for similay purposcs over many years in Oermany or abroad.
The e¢ntire district wae infested with individuals who scemed to de tramps
but who were really Gestapc agents. He thought that there were teside
variocus technical security measures, but was igmorant of their natwe,
In fact, hedid not think that there was ony single person who knew
them all, He believed it more probable that each man was familiar
with only one security measuwre. It was his idea that, when it was
considered perfect securlty had been assured for the project, the area
would aghin be opened to the public, In that case the personnel would
hawe to get out of the Feldberghaus. He knew at least that a new
house was belng built to the M.W, of this structure, however, he was
not aware for what purpose it was intended. Neither could he eupply
any information about how and when the building of the laboratory had
been begun, ¢xcépt that it was his impression that tnis had taken place
inconavetion with the work on the Western frontier defenses. He asserted
that it lmd not besn necessary to.carry all the materinl underground
on the clevator which the prisiner saw, saying that other entrances
aml exits existed for thet sort of thing, However, he did not say where
they were, observing merely that they were well-placed.n.Mar did he
make any staterent abowt the traneportation of materials.

Ia the hutwm of 1941 the prisoner again met Dr, Zrnst, above
nentioned, nt some kind of a mavting in Magdeburg, The talk turned
to the war and the weapons with which it was fought, This led 3rnst
to put forward the clnim that if he wns successful in his experiments
with cortain rays,to which he owed the mutilation of one of his hands,
the war would be won, He was convinced that the enemy could find no
vay of counterncting the effect of the rays, and that they would kill
an imense number of men. He spoke tuo of rays which wera to be used
ngeingt plares. But he gave ne additionel detnils whatever about either
kibd of ray.

a
('{(%C-JJ/ . O .z}uc &
CATESEY fn ¥ J 2

Colonel, 6.5

DIST: Chief, Prigoner of War Branch,
L& 4 Cof §6-2 1

CH TH G 2 T3 24-26

BR 312 . ET0 27

biss 13,14  0SDIC (alg) 28

B, 15 0 ,30

AIR UK 16,17 JIs 31

AIR INT 18-20  AAF CO 33

48F 21 POV 33-37

MaVE 22,23

ap C. Jones. 5 May 1944. PW interrogation report 1231 [NARA RG 77,
Entry UD-22A, Box 165, unlabeled gray folder|. From the description, this Feldberg facility sounds
like a potential nuclear site, and Leslie Groves’s Foreign Intelligence Unit also thought it sounded

site.
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DECL%%:%ED - NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2
i wis
Authority MIELIIOLL GERMANY: US Wartime Positive Int. (July—October 1944)

of .5 St CAPY

S /T ¢ SECRET. ..  (Copf 2@ , of 50)
cece 23 Octiober 1944

1368 SECRET
o i M . By authority A.C. of S5,,G-2
o A
Date—nalod i (/}/\ ("‘")
. §ot Initials

REPORT FROM C.APTURED PERSON.EL .ND MATERIAL' BRANCH -

Information from. several German army .
‘Ps/Wl captured in France in August. 1944
cand two Ps/W captur:d in Italy in Junc
and: July: 1944 .. Obtained in the Us San
13 - 16 QOctober 1944, Believed reli«

able, not warified from pther sourcess

55 (P 10}

(cf. attached

XIV. HEINSCHENWALL NEAR BREMEN - UNDERGROUND F/CTORY:
o sketch)

P/W studied chemistry for two years (1942-43) at the Chemo-
technical College (Chemotechinka) in Bremen-Neustadt, president, Prof.
Dr. Ernst Schliemanne As part of his studies he worked in laborator-
ics of various factories in the Bremen area and had the opportunity

to visit a number of plants.

In the summer of 1942 P/W, togethcr with some other students,
made a bicycle trip from Bremen via Bremervoerde to an unde rground
factory located in a part of the Hinzel forest near Heinschenwall
callzd Horner Holz. The area was very heavily guarded by SS with
police dogs. Everybody passing through the gate was automatically
photographed from two sides. Roads, storage rooms and other build-
ings could be sceen to stretch underground for a considerable distance
and there were elevators leading to the surface. The only building
P/W entered was a laboratory for testing the strength of the cement
used in building the underground installation, where construction was
still under progress. Very modern testing machines were used in this
laboratory. P/ii saw workers carrying small yellow cartens, approx-
imately 40 x 40 x 20 cm., very carefully one at a time to a storage
rcom, although they did not secem to be heavy. One of his fellow stu-
dents, who had been there before, said that special bombs, including
"freezing!" bombs and terpedoes, were made and stored in that under-
ground installation. Aboveground some cemented guard bunkers and some
guard towers could be seen.

Figure D.260: Report from Captured Personnel and Material Branch. 1353. 23 October 1944.
[NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int.
(July—October 1944)].
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NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2
GERMANY: US Wartime Positive Int. (July—October 1944)

. 23 October 1944.

[NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int.

(July—October 1944)].
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€ SECRET © 449 ' gECRE!

t Leverkusen; photosraphic film end rayon

is centered in the Bayer work

in the Afre hesdquartera in Serlin; ammonia in the Leuma plant, ete,

8 ~ Al owaver, penersl mens~erirl control, polisy, technissl supervision,
z < eto,, are consentrated in Frankfort.

=

2 e The I. G. plents are as followss

3 1 plants within Ge

o ot L ki e CAPTTALIZATION TN R¥(millions)

(=]

300

merous times - overall dest

ction evaluation is D f£)

; wns limited madnly %o the twe .

H
truction unestimsted)

Authority

rvenindustrie, A. G., (Zombed numereus times

t were known to have been

3
4 Wintershall, A, G., &nd to thoss 3
o i v ed nunerous times - oversll destruction unestimated)

ous metals before the war,

engazed in the hendling end processing of

t Elberfeld iy 8
eeomR, e s no congerted effort to dsternine mames snd looalaties
Franicfort 60 6.1
of all uem "s precioua metal producers inesmuch as FEA has presently | (Zonbed numerous times, the latest reids in'Februery of which
the reports =re not prepared as of date. In the reids of
undertaken such an sssigmment &t your request, JEEEEEESRy R curosy exsminstion 22 October 18943, 18 November 1945, 25 November 43, the plant

ived some demsge in the raid

sustained slight demage, R

wes made of all the lsreer Jerman chemicsl plents to the extent of the of 20 December 1943. In th AAF reld of 20 January 1944
it sustained mejor demage. Overel) classification of bomb
informetion on file in the , which is very brief in respect to many danage would be "C".)
of the plants, ; Grieshein 60 Gu?
Bitterfeld I 76 ¥ 5
Bitterfeld II
1, I. O. FARBRNINDUSTRIE, A. G.
A e Rhienfeld 2 27.1
As you dmow I. G, Farben is Germany's largeat Chemical Combine
Offenbach 10 10.3
with its headquerters in Frankfort a/n. (Bombed on 20 December 1943 sustaining slight damaze,
L Aty probably received additional demage in bombings of
In some important commodity groups, plant menazement and commedity February on Frankfort,)
distribution are concentrated in many cities for stteining desirstle ? 1tz 20

4
ends of decentralization. Thus control over the pherameceutice trade (Beda't recelved eny damage as of 1 February 1541,)

The I, G. Farbenindustrie is the lociocal Chemical Company that would
be engaged in any German operation of large ecele isctope separation, if

. SECRET
SECRET

Leverkusen and Ditterfeld hawe sustsined rather he

? g

bvomb demape,
vt ddm sew
terfeld sustminine probebly DiSullieEemety due to the larsze reids on

Frankfort during last month. For a detailed list of all the larger

Germeny

Int. (July 42-June 44).

Horace Calvert to Robert Furman. Undated but apparently Feb. 1944.

chemicals jend, it beins

me to beliewe that it is the most 1ikely compeny to ba engaged in such

1ve

1,3, plants seoc attached 1list,

FEA files no new large construction

tion.

G. other than nornally building in

orogreme were bein: underteken by

their esteblished plents, There was mothins on the scale anywaye com-

Wintershall Chemioel Compeny is Germany's second largest

Posit

pereble to whet is believed to be necessery for such an operation. There

Chemical compeny with its home office in B . .
wes one report of sn Installation neer Srandenburg that was described P - o Berlin, As & meens of comparison

in size with I.G., it should be pointed W '
as a huge plent, Msecret fectory,” The production wes mot kmown. The o poi out thet Wintershall's

1me

capitelizetion in B! (millions) 1 112,5, while I,0,'s sapitalization

plent was surrounded by huge steel fonce. The plant was situated in &

18 800 » Winterakal : 3
ewempy and desolate sres with few settlements, This plant could be an 8 800, or in other words Wintershall in terms of espitalirstion is not

" Go? iz L . W
s will be investizated further, alsoc toposraphicsl terrain even as larce as 1.i.'s biggest plant--Leuns. Wintershall's chisf

I.d. plent,

subsidaries are Sprengstoffwerke Kiesilebmoh 4 Hitt
will be studied, aveilebility of power supply, éte. preng rke Kiesilebach, (50;%), and Mitteldeutsche

Sprengstoffwerke, Lanrelsh ) PR
Por the ressen thet 1t would elmost be impossible by such methods prengetoffwerke, Langelshien (364). The main products are potash,

elimlies, It'is the owner of s lerse number of potassium salt mines

US Wart

to determine possible locetinsns, most of the survey wes directed towsrds
and plants for the milliag end purificetion of the salts. They ere also

those 1.G, plents that hed experience in Fluorine. The two main I.G.

producers of hydroflurie cid ere Leverkusen and Bitterfeld and would producers of nitrogen, emmonie, fertilizers (nitrogen and potassiun), end

probebly ba the most logiesl losstion whers m K-25 separation would be nitrie ecid, The wain plant et Bmuxel, 7 miles N.W. of Dortmund, While

lossted provided s ssparate and individusl plant hed not been erectsd for no evidence of bombh damare to Wintershall eould be found, Dortsmound

has be -
such purposes, Eveniif there has been separats installation constructed, e bombed numerous times and undoubtedly Wintershell hes been

thove planibs would be the logical pleos for a pilot plest for  E-28 job,  A38Ed, 8t least indireotly through the boabing of Dortmund.  Ia this

Prom RAP reconnaisance pictures there wes no evidence of ey new construction survey there wes nothing uncovered to give the impression that Wintershell

would be of interest to us more then any other large dermen Chemicel company.

NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-1
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of any importence et Leverkeusen. Likewise there was no new construction

at Bif -with the tion of one mew bullding of app. size,

820" x 160", Utilizetion of this new building was mot given. Hoth 3. Refiners of precious metels and bomb desesze heve sustained,

~ A. Deutsche Gol | 811ber Soheideanstalt

SEERET R SEGRET
Figure D.262: Horace Calvert to Robert Furman. Undated but apparently February 1944. [NARA
RG 77, Entry UD-22A, Box 171, Folder 32.7003-1 GERMANY: US Wartime Positive Int. (July
42-June 44)]
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SECRZ

« There was no listing of thia plent being hit in

sepone !

As pointed ont in previousireports by Dr. P. Morrison, tha ; Banb

th

@ raid previous to 1 Febr very possible that it

Chenicel Firm of Deutsche Gol y 1944, however it fs

id Silber Scheideanstalt and 1its sub-

8 — sidaries sre Germany's largest producers of precicus metal and have the hes been hit due to the heawy raids on Frankfort in the month of
E < principal fecilities in Gremter Gsrmany for the processing of Uranium ore. February, 1944,
2 Those listed by Dr. lorrisom in order of appsrent likelihood is ms follows, (4) Degussa, Berlin, Reinickendorf Section
3 (1) Berlin Feotory, Berlin 65, Friedrish-Krause-Ufer 24, (Auerzesdll- Products. FRefining of precious metsls.
g echaft, Wholly owned subsidary of Joldlnd Silber Scheidesnstelt.) It wes s e /
jomb Demepe. As of 20 December 1443 the plant hed sustained

J o
egtablished from many sourees thet the plant refined Uranjum ors obtained

major damage to several of its isport=nt buildings., Undoubtedly the
frem the Jonchimstahl mine,

plant has sustsined sdditions) demare in the past few deys inasmuch as

Products, Submarine escape spparatusj high slt

ude bresthing

severs] of the lete reide on Serlin heve been directed towerd the

apperatus; ga

sks; polson mes ejuipment; lamp-black; rare earths for
Reinickendorf Sec.
special opticel rlass; activeted carbon; processing of radium,
(5) Heneu efin, W.C. Forseus G.m.b.h. =nd fierseus Tecuum- Schmelze
Bomb Demspe, 45 of 1 Pebruary 1944 the plent wes reported
of Heneu
damaged between 23 December 1543 and 20 Januery 1944. Undoubtedly it
Products, Refiners of precious metsls,
received mdditionsl danspe in the recent RAF end AAF raids,
L Bomb D

e, As of 1 February 1944 there wes no record of
(2) Hanew/m. G. Siebert, G. m. b. . on GruneWer{ A wholly-owned
laneu being bombed.
subsidary of Deutsche Jolgfind Silber Scheideanstalt,)
(8) Degusss, Pforzheim

Products, Refining snd smelting of platinum, iridium, thorium,
3 Products. Production of precious alloys.
and other precious metsls. It is e plant that covers less than a ocity

Somb Demage. ¥o record of this plant ever being bombed.
block and employed not more than 200 in 1939,
(7) Hemburg, Norddeutsche Affineuie(s Subsidary of Scheideenstalt)
Bonb Demere. As of 1 Februsry 1944, there was no recerd of any el
Products, Sulphuric Acid, Copper electral’:, lead nlntrolw'
bonbing of Hanam. It might heve been & target during the month of
melting end refining of ore and precious metsls,
February inssmuch es it is only » few milee W. of Frankfort e/m mnd
Bomb Demeze. This plant received mnor damars to buildings of
Frankfort was hit many times,
minor importance in August, 1943, Aerisl Reconnaissance in Desember,194d

. N'(l) Deguses, Frarkfort/m, Welssfrausnstresse s e La it

office building; Welssfreuenstrasse 9
§ : - Stahlwerk Mark vorn. Chemschl Weihe Reche ig Wilhelnsbherg, VN

ﬁ&. Refining of presious metals, o5 ‘ B
SEERET | i=, =EECRE:
SE;CI‘{L.- i

SECRE'®

This company's plent ls located in EBln Zraunsfeld, Hembure.

Faotory and main

1% produces thorium It iz es

Int. (July 42-June 44).

» rediu=, ureniun oxide, the undersigmed thet ns of 1 Janus

ven both Leverkusen and 3itterfeld,

adi ) - % .
ine moid, pure chromiwn, mencenese, mangancse capper, snd ferro slloys, which would pozsibly be the sites of K-25

1ve

pre. In the Hemburg raid of 26 July 1943 + creat Jobs, hes been demaped to the extent of 10-15%.

destruction wes sustainc! in the Harburpg-Wilhelmsberg Ares, This particular Out of the eight lereest refinera of precious metals, tho heve

company wee not listed as being hit, howewer, mmbrous chemicel compenies sucteined bomb demmpe, one of which reseived major demeze{Desussa Flant,

were kit srd some could not be ldentified by nane, Berlin). The other one, which is the Auer Plant in Jerlin, has likewise

Posit

Rediun-flei] Apparste, u Priparste, I

feeone .
LB, lu&':‘-ined!pr:. %o the devesteting relds on Berlin of late February

Thic plent is listed es hendline luménescent peints and radium end eerly llarch. Undoubtedly both of these Barlin plsnts sustained

1me

preparations for medleinsl purpases, Rrobably s wery smell plant of additional dsmege in the hombines of the last few deys and probsbly mor®

no importence. serious damape than before, howewer, estimatss cen not be made until

interpretations reports ere prepared which had not been done at the time

rHOR TATIV,
B I Burces

Bomb Demace, Undetermined.
of this report. It has been established from several

4. Conclusions that the Auer Flent, loceted in the Oriensburg Distriet of Berlin, wes

4, Cermen iicel Industry refining uranium ore from the Joechimsterl mines ss late as 1941, It wes

US Wart

It is Mr, Semuel Soloviechick's opinion that only 5% of the 'mpoﬂ:ea that thic plant wss Germeny's leading menufecture of radio

German Chemlcal industry hes heen "knocked out™ by Allied bombing.

¥r. Soloveichick is chief chemist for FEA. He eppears to be » lesrned
chemist having come from Delgium just priar to the outbresd of war

and in this position he hes rccess to bomb damage sssessment reports,

consequently his opinion should be given some weipht, Fowever, on the
other hand, G-2 flles reflect one report by the Polish Intelldgence

in Lomdon, dated 3 Devewber 1943, where 1t wes estimated the Germen

sctive materials and the works was described se a "modern Plant”.
Undoubtedly the Germens are utilizing this plent for the production of
urenium metal if there is such production being cerried out anyplace
in the European Axis.

If the G. Sibert end Heraeus plants, both locmted in
Tensu/m wers not tarzets in the lste Frankfort raids them serious

consideration should be given to requesting thet these plants he subjected

to bombing.

NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-1
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Chemics) Industry had been the herdest his of any German industry ss of
that time and estinated that 21% of the industry had been "knocked out."
Neither of these estimates were based on the Februsry raids of Berlin,

,_w other industrisl centers.

4 ey Chemicel plants possil

SECRET

r

!

Figure D.263: Horace Calvert to Robert Furman. Undated but apparently February 1944. [NARA
RG 77, Entry UD-22A, Box 171, Folder 32.7003-1 GERMANY: US Wartime Positive Int. (July
42-June 44)]

Horace Calvert to Robert Furman. Undated but apparently Feb. 1944.
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H. W. Dix to Francis J. Smith. 14 April 1945. SUBJECT: AZUSA. [NARA RG 77,
Entry UD-22A, Box 165, Folder ALSOS MATERIAL] See document photos on pp.
3687-3688.

From a cable from Stockholm dated 12 April 1945 the information below is paraphrased for your
use. The information is dated 7 April 1945 and is obtained from a source which is experienced in
weapons, and is reliable.

1. V weapon. The German experimental station at Peenemiinde has been evacuated and moved to
Wilhelmshafen and Plauen according to definite information. Professor [Herbert A.] Wagner is the
head of the experimental station. Rocket bomb type Hs (Henschel) 117, also called Luftgoliath, is
the subject of most experiments at present. This controlled rocket bomb is a long range weapon.
8000 meters is the height to which it can be shot with precision. Is propelled vertically towards
[from] the ground. This weapon can be directed into groups of enemy planes by means of remote
radio control. In October 1944 at Liineburger Heide in experiments all of a group of 12 of their own
[...] remotely controlled planes sent up were shot down with only 1 shot.

4000 of the Hs 117 have now been delivered. [...]

V weapons which are grenades of flying bombs filled with an unknown gas, which is harmless in
itself, are, according to vague rumors, manufactured somewhere in Germany (location unknown).
When this projectile strikes, a very high pressure is developed which kills living creatures within
a radius of from one to four kilometers. Even insects such as beetles are killed by the explosion
according to reports. [...]

5. There is an “SS Gebiet” surrounded by double barbed wire charged with high voltage not far
from Berlin, at Neunburg. 40,000 [...] forced laborers who may not leave are within this area.
Some well known technicians who visit the place sometimes stay more than a week. The product
manufactured here is not known. There is very strict guarding by SS, and people have been shot
without warning when they wandered too near the barricade.

[There were several independent reports of nuclear-weapons-related plants in or near Liineburger
Heide (e.g., pp. 4172-4182, 4406-4407).

There were also several independent reports of nuclear-weapons-related plants in or near Berlin
(e.g., pp. 3608-3617, 4635-4639).]
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DECLASSIFIED NARA RG 77, Entry UD-22A,
Authority N'\JDCH’/O iT
Box 165, Folder ALSOS MATERIAL

T o SMl.c A

WASHINGTON 25, D. C,

o 14 Aprd

dREES Major Francis J. Smith
Room 5116, New VWar Department Building
2lst and Virginia Avenue, N. W.
Washington, D. C,

o

FROM: Celonel H, W, Dlx Aﬁﬂtr
Technical Saction
SUBJECT : AZUSA.
From a2 cable from Stockholm dated 12 April 1945 the infor-
mation below is paraphrased for your use, The informstion is
Z April 194 from a source which is

- and 1s obtained 0
experienced In weapons, and is reliable,

e

on. The Cerman eXxperimental station at
been evescuated and moved to Wilhelmshafen and
t

1:-"¥ wean Xpe
Peenemunde h

L 9

@]
H B )
3

to definite information. Professor Wagener
1s the head ¢ e experimental station, Rocket bomb type HS
(Henscheu) 117 1so called Luftgoliat, is *he subject of
most experiments at present. This controlled rocket bomb is
a long range weapon. 2000 meters is the haeight to whieh it
can be shot with precision. 1Is propelled vertically towards
the ground., This weapon can be directed into groups of enemy
planes by means of remote radio control. In October 1044 i
at Luneburger Heide in experiments all of a group of 12 gf

their own* remotely controlled planes sent up wers shot down |
with only 1 shot. i

Plauen sceonr

[}
|- 3%

4000 of the HS 117 have now heen delivered, Production
began ten days ago. |

Manufaeture of the HS is at Henschel Factories,
Oderwerke in Nordhsusen woffleben (Halle-Kassel), Entrance ,
to mine shaft in which waapons are actually manufactured can E
be observed from the air., 3Barracks which are used as quarters
for workers, offices, and construction officas ares sracted
around the entrance. The Friedrich Listwerke in Plauen
Voigtland manufactured the "Kreiseln"**(remote control arrange-
ment) for the HS 117,

Hornwerke, Oderstrasse 26 in Barlin-Telow nakes the
rocket engine, Askaniawerke , *** Berlin-Kaiserallee, I'riedenau
also carries out various details,

: is also the center for administration for
the entire V manufacture.

Figure D.264: H. W. Dix to Francis J. Smith. 14 April 1945. SUBJECT: AZUSA. [NARA RG 77,
Entry UD-22A, Box 165, Folder ALSOS MATERIAL]
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Authori?\fcﬁﬁjsg?f{:o f7 NARA RG 779 Entl’y UD'ZZA,
Box 165, Folder ALSOS MATERIAL

- SHRE

V weapons which are grenades ol 1T1lying bombs filled with

an unknown gas, which is harmless in itself, are( ancofding to b
vague rumors, manufactured somewhere in Germany location unknown
When this projectile strikes, a very high pressure 1s d@veloged
whieh kills 1living creatures within a radius of from one to Tour
kilometers. Even insects such as beetles are killed by the

explosion according to reports.

2. Regarding peroxide factories. No information has been
ohtained from ingquiries fmade through connections in medical
cirelss as to whether there are any factories left in Cermany
to whether any new ones have beesn constructed.

or as

3, Regarding technical magazines, A few of these, in
stenciled copy form, are distributed in Germany only among
leading people.

4, Essener National Zeitung is no longer issued in Germany
according to information.

5, There is an "S5 Gebiet" surrounded by double barbed wire
charged with high voltage not far from Berlin, at Feunburg.
40,000 (sic)*#*** forced laborers who may not leave are within
this area., Some well known technicians who visit the place
sometimes stay more than a week, The product manufactured hsre
is not known, Theras is very strict guarding by 5SS, and people
have been shot without warning when they wandered too near the

barricade,

* Received as owo.

**% Also received as Kretseln,

**% Algo received as Atkaniawerke,
*¥*%% as received.

There are two points which do not appear to shape up. The first
Beint 1= the last sentence of the first paragraph of number 1, It 1is
gquestionable whether all of the twelve planes could be shot down with
pne shot. The second point is on all of the second paragraph under
nuamher 1, The four thousand is a sizeable quantity to he made within
ten days from the bepinning of manufacture if the item is sizeable
s Wl . Ths Tiret paragraph of number 1 would indleate that it is of
considerable size,

Figure D.265: H. W. Dix to Francis J. Smith. 14 April 1945. SUBJECT: AZUSA. [NARA RG 77,
Entry UD-22A, Box 165, Folder ALSOS MATERIAL]
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Monthly Intelligence Summary. February 1945. [NARA RG 77, Entry UD-22A, Box
168, Folder 202.3-1 LONDON OFFICE: Combined Intell Rpts.]

II INFORMATION ON POSSIBLE T A SITES

7. Saalfeld-Thiiringia.

A report dated 19 April 1944 was received from OSS stating that a new weapon is being manufac-
tured in an underground factory at SAALFELD-THURINGIA, Germany. The report added that
experimental laboratories formerly in Berlin have been transferred to STRASBOURG and installed
in a hospital there. The casings and tubings for the weapon were reported to be manufactured in
the mechanical workshops in Bitschwiller (Haut-Rhin). Some significance is attached to this re-
port because of the fact that a laboratory of interest to us has been discovered in a hospital in
Strasbourg. Air coverage of the Saalfeld area has been obtained and is now being studied. [...]

10. Leitmeritz.

An ungraded report indicated that the production of precision instruments for V-3 is being carried
on by the Germans in the town of LEITMERITZ in Sudetenland. According to this report, a large
volume of electric power is being directed to the factory. A power survey and aerial coverage of the
area have been obtained and are being forwarded to General Groves’ office for review.

11. LEHESTEN.

An OSS report states that possible manufacture of long range projectiles is being carried on in
a semi-underground installation about 1.5 K.M. north of Lehesten in Germany. T A interest in
the report arises from the fact that Siemens and Halske are said to be in charge of the plant, and
a reference to the breaking down of water by electrolysis at this site. Aerial coverage has been
requested.

[See document photos on pp. 4764-4765.]

Monthly Intelligence Summary. March 1945. [NARA RG 77, Entry UD-22A, Box 168,
Folder 202.3-1 LONDON OFFICE: Combined Intell Rpts.]

k. Air photos of a German plant at Muhldorf were forwarded to Major Smith for submission to Dr.
Morrison. Interpreters on this side were unable to establish what sort of work was being pursued
here.
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‘ 2
L‘t‘ \ ‘\LCI«VI Ao 9\-.. (‘WQ (A) q?l‘

P

SLCRIT $Ti AMY FOu CAGE (aAlr) Target Notes 4/16

1. Jregmble The following inforoation was obtalned froa a ressonsbly
intelligent and cooperative '/lie He clains that he

5e The heod architect of the overation, a Herr ANTON LICHTIGTEIN, told P/w
that "Turbine Jiged” (Jet-irvopelled Alr-craft) were to be manufactured here,
LICHE NsTELN'e of fices were located at mnﬂ STUASE 9, LA'DSBERG,

6, These exsavations were located between KLOSTIR/LICIFELD end FAFEALNG in
the ares bounded by 42 degrees 05930"N==10 dogrees 4L,9'30"E and 48 degrees 0O
30Ple=10 degrees L9 O0"E, P/ describes the ares as being west of the
highway betwoen AUGSDIRG and IANDGBERG, west of the river LiCH, ard 250
wost of the snall FR 1ine from LICHFELD to RAUFG DG,

7. 2tiep Undepzround Fagtordes /W eleine that a muwber of underground

ore
SCHONGAU on the west side of the R line and main highway in a heavily wooded
area, P/ did not krow wat was to be built or wetier they were alresdy in
operation, fie knew, however that were sinilarly constructed as the above (See
paregrarh 2), e had his information from sembers of Orsanisetion TOUT, who
had helped with congtruction there,

S Zlegtrie jowerg Stationg, LADIBIG = SCHUDAU ~ Along the river LicH
between LANDSEERG and

SCHNGAU four electrie power stations are located, Thelr aprroximate

ares :

47 degrees 53'20"1 == 10 dogroce 560 Wost of B
R 56' Neesl0 *® &: iuouctlgtlgn)
0 &7 * 59 Ne=l0 *® 53930mE,

d, 48 * QL'30"N == 20 53%,

% Dimgmile AeG. Sauforing gt landsbors This plamt was begun in 193540 and at
ak that tine curious civilisns were informed
tmmmwmhmMmmMmdntﬂaw However,
the that someth highly seeret was being foraed,
suspicions tint are still rife today, In May 1 Nmmumsmgzain

TH

Qe
be

Figure D.266: F. A. Duwell. 5th Army POW Cage (Air), Target Notes A/16. 7 November 1944.
[AFHRA folder 512.619C-15A 1943-1945; AFHRA A5417 electronic pp. 966—967]
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He
ing prepared here for use in the factory and that some sort of muni

BOBINGEN, and connected with BOBINGEN by a RR spur line, Late in 1942 one
these factories was hit, but during the time of the attack the factory was
idle, while the other, in continual operation, has never been bozbed, The
aprroxinate ares for both factories is 48 degrees 17'N « 10 degrees A7'E,

V
11, Jiiche) iierke, A/C Parts, Augsburf This plant is located (48 degrees 23'N
10 degrees 53'E) on the DONAUWCRTHER

STHASSE, est of the main RR line from AUGSBIRG to DONAUWCRTHER, It is a large
five storied building and ie identical in appearence to other apartment houses
which surround it, P/l knew only that the intention was to manufacture air-craft

parts here,

12, Bayrische Pflug lierke, Landsbers This plant, for: ufacturer
B s & v st B8

shell casings in addition to a reduced nuzber of plows, It
STRASSE between two bridges of which the southern one is the KAROLINE bridge.

10 degrees 55'E), lHere he saw 8 jet propelled a/e
2108, and Ju 188s, P/ was told that this air-fleld was a jet a/e experimental
amioamd that the planes stationed there were
kphe

neayr

15, P/ spent some tise at AMMER LAKE
maneuvers of the jet a/e, These would appeay he
and drop bombs (?) on floating targets in the water, The speed
80 great that the sounds of the explosion would not be

disappeared, The boubs were dropped at the conclusion of a steep dive at
approxinate heigth of 100 meters.

Source: 0'%ren, Gottiried LOBMAYR, Age 19,

REaK

e

e
-
s

Distribution: 2nd Lt,, AC,
MAAF AFHR Alr Targets,
HAAF FIU
CSDIC (Adr) Rome
File.

Figure D.267: F. A. Duwell. 5th Army POW Cage (Air), Target Notes A/16. 7 November 1944.
[AFHRA folder 512.619C-15A 1943-1945; AFHRA A5417 electronic pp. 966—967]
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F. A. Duwell. 5th Army POW Cage (Air), Target Notes A/16. 7 November 1944.
[AFHRA folder 512.619C-15A 1943-1945; AFHRA A5417 electronic pp. 966-967]

7. Other Underground Factories P/W claims that a number of underground factories are located
between LANDSBERG and SCHONGAU on the west side of the RR line and main highway in a
heavily wooded area. P/W did not know what was to be built or whether they were already in
operation. He knew, however that [they| were similarly constructed as the above (See paragraph 2).
He had his information from members of Organization TODT, who had helped with construction
there.

8. Electric Power Stations, LANDSBERG—SCHONGAU Along the river LECH between LANDS-
BERG and SCHONGAU four electric power stations are located. |...]

9. Dynamite A.G. Kaufering at Landsberg This plant was begun in 1939—40 and at that time curious
civilians were informed that they need not be concerned as the project was of little importance.
However, this did not quiet the suspicions that something highly secret was being performed,
suspicions that are still rife today. In May 1943 there was a sudden increase in activity after which
time the place was put under heavy guard. The entire complex is set in the woods and is heavily
camouflaged. An extensive network of roads was built into and through the woods. P/W knew that
about 30 large tanks were partially buried near the factory, painted green on top, and covered over
with trees and shrubs. He also knew that “Press Luft” (Compressed Air) was being prepared here
for use in the factory and that some sort of munitions were being manufactured. He describes the
location as being at approximately 48 degrees 04'N — 10 degrees 50°E.

[See document photos on pp. 3690-3691.]

PARAGRAPHS 30, 31 of MFIU/HQ/CSDIC/12. Undated but apparently late 1944.
[NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-3 GERMANY: US Wartime
Positive Int. (Nov. 44—June 45)]

PARAGRAPHS 30, 31 of MFIU/HQ/CSDIC/12
V. EXPLOSIVES

30. Dynamit AG, Kaufering/Landsberg. The source of the following is the same as for paras 28-29
supra. The plant—the approximate location of which is 10° 50’ E., 48° 4> N—was started at the
end of 1939. It was said to be of no importance, but the local people are convinced that something
very secret is going on there. In May/43 there was a sudden increase in activity after which date
the place was put under heavy guard.

31. The whole complex is set in woods and heavily camouflaged, while an extensive net-work of
roads was built into and through the woods. The P/W knew of about 30 tanks being built, partially
under ground, near the factory and that these tanks were topped with earth in which trees and
shrubs were planted. He was certain that some sort of munitions were being made there.

[See document photo on p. 3693 bottom.]
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PARAGRAPHS 8, 9, 10 of MFIU/HQ/CSDIC/12

I. "SECRET WEAPONS"

8. Factory nr: Pilsen. (No date). A P/W, who lives near Pilsen,
supplies the following information which he had only at second-hand from

friends working in Pilsen.

9. A large underground factory is being constructed in the woods
within 8-9 km of Pilsen and was said to be finished shortly. Workers of
many nationalities were employed in this construction work and were con-
fined to the site of the plant at all times.

10, Rumour has it that one of the secret weapons is to be produced
there.

S NARA RG 77, Entry UD-22A, Box 171,
Authority D 4L FOLE Folder 32.7003-3 GERMANY: US Wartime
Positive Int. (Nov. 44—June 45)

PARAGRAPHS 30, 31 OF MFIU/HQ/CSDIC/12

V. EXFLOSIVES.
30. Dynemit A,G,, Kaufering/Landsberg. The source of the following

is the same as for paras 28-29 supra. The plant - the approximate location
of which is: 10° 50 E., 48° 4' ¥ - was started at the end of 1939. It was
said to be of no importance, but the local people are convinced that some-
thing very secret is going on there. In May/43 there was a sudden increase
in activity after which date the place was put under heavy guard.

31. The whole complex is set in woods and heavily camouflaged, while
an extensive net-work of roads wae built into and through the woods. The P/W
knew of about 30 tanks being built, paertially under ground, near the factory
and that these tanks were topped with earth in which trees and shrubs were
planted. He was certain that some sort of munitions were being made there.

Figure D.268: Excerpts from MFIU/HQ/CSDIC/12. Undated but apparently late 1944. [NARA
RG 77, Entry UD-22A, Box 171, Folder 32.7003-3 GERMANY: US Wartime Positive Int. (Nov.

44—June 45)]
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FF4936 Research on Secret Weapons (January 1945) [NARA RG 226, Entry 77,
Box 3617, Folder 7?7. Published in https://www.hsozkult.de/publicationreview/id /reb-
7382]. [See document photo on p. 3695.]

FF4936
Date: January 1945
Evaluation: C-3 (7)

Very urgent INTELLIGENCE
Germany

Research on Secret Weapons

A center of research has been set up at KAPPEL, 37 km. north of Berlin, in a disguised woods.
Near this center, and camouflaged by the same woods, there is the whole of E. M. de DOENITZ.

Researches are carried on vigorously upon the “atomic explosion”, at the SS Technical Academy
at ZELLENDORF (700 m. south of the (RR) station) and especially at BRNO in Bohemia. These
experiments are pursued intensively by the old establishments of BAYER (the special section of
the I. G. Farben near Berlin and in the vicinity of Regensburg).

[Apparently added later:]
see paragraphs 3 and 4 of cable 2877 December 21, 1944, from Bern IN—29784
MAR 20 1945

[It is very interesting that this report took on a renewed urgency for the U.S. on 20 March 1945,
and that the information added then refers to a cable from Bern by U.S. spy Moe Berg; note that
the actual date of that cable appears to be December 31, not December 21 [Petersen 2008, p. 625].]

Monthly Intelligence Summary. March 1945. [NARA RG 77, Entry UD-22A, Box 168,
Folder 202.3-1 LONDON OFFICE: Combined Intell Rpts.]

c. A report was received that a research center engaged in work on “atomic explosion” has been set
up near Koralle, 37 kilometers north of Berlin. A study of air coverage of this area failed to reveal
any visual evidence of TA activity.

[The correct name of this site appears to be Koralle as mentioned in the second document, not
Kappel as mentioned in the first. (Perhaps the “p”s were “p”s, indicating a Slavic origin for this
intelligence?) The German Naval High Command was located there during 1943-1945 (the first
document mentioned Admiral Doenitz), and there may well have been other facilities in the same

general area.|

CSDIC (AFHQ) A 315 (F.N. 721). 5 February 1944. HE 177—Germany’s New Bomber
Hope: Detailed interrogation report on He 177’s shot down on January 23rd and 24th.
[AFHRA A5417 electronic pp. 882, 886]

48. In many forest regions of Germany including one near REGENSBURG, the home of the P/W,
the manufacture of the secret weapon or weapons is being rushed with utmost energy. Extreme
security precautions are taken, such as keeping the workers in the factory, and not permitting them
to go home.
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— PR

Date: January 1945

" Evzluation: C-3 (7)

Very urgent INTELI.ICENCE

>

Germany

Research on Secret Weapons

A& center of rescarch has bheen sat up at KAPPEL, 37 kn,
north of Berlin, in a disguised woods. Near this center,
and camouflaged by the same woods, there is the whole of the
E., M, de DOENITZ,
Researches are carried on vigorously upon the "atomic
explosioﬁ”, at the SS Technical Academy at ZELLENDORF (70C m,
south of the(RR) station) and aspecially at BRNO in Bohemia.
These experiﬁenfs are pursued intensively by the old ecstablishments
of BAYER (the special section of the I, ¢, Farben near Berlin and

in the vieinity of Regensburg).

see paragraphs 3 and 4 of cable 2877 December 21, 1944,
from Bern - IN 29784

: MAR 20 1945

Figure D.269: FF4936 Research on Secret Weapons (January 1945) [NARA RG 226, Entry 77, Box
361, Folder 77. Published in https://www.hsozkult.de/publicationreview /id /reb-7382].
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[NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-3 GERMANY: US Wartime
Positive Int. (Nov. 44-June 45)]

OFFICE OF STRATEGIC SERVICES
WASHINGTON, D.C.

DISTRIBUTED 27 March 1945 DISSEMINATION NO. A-52702
COUNTRY Germany, Austria, and Protectorate ORIGINAL REPORT NO. B-1879, B-2040
SUBJECT Research Institutes; DATE OF REPORT 6, 15 March 1945
Alcohol EVALUATION F-3
CONFIRMATION
SOURCE Z SUPPLEMENT
SUB SOURCE CORRECTION
NUMBER OF PAGES 2
DATE OF INFORMATION 1 March 1945 ATTACHMENTS
PLACE OF ORIGIN Switzerland THEATRE

Research Institutes

1. According to informant, eight research institutes whose purpose is the development of V-
weapons, gases, bacteriological means of warfare, and atom smashing devices have existed or
are functioning in Germany and Austria. Their locations are as follows:

Tegernsee (about 50 km south-southeast of Munich)
Schloss Hohenzollern at Sigmaringen

)
)
)
d) A stone quarry near Lebestan (sic—this may be Lehesten, about 50 km west of Plauen)
) Tibingen. Nothing definite is known about this institute.

)

Floridsdorf, in the northeastern portion of Vienna. The institute is now closed, and its
equipment is believed to have been moved to Tegernsee.

(g) Freiburg-im-Breisgau. The institute is now closed, and its equipment is believed to have
been moved to Sigmaringen.

0SS Washington Comment: According to another informant, the Schloss Hohenzollern men-
tioned is located about 20 km south-southwest of Tiibingen, not at Sigmaringen. This may
be the missing eighth location.

Alcohol

2. A ball bearing factory in Hronow (about 130 km northeast of Prague) is adding alcohol to
the gasoline for starting and landing rocket planes and for the new ramming plane (Ramm-
flugzeug).

3. Alcohol is being distilled from wine for this purpose. It is expected that 2,000,000 liters will
be obtained from the Schlumberger Co. of Véslau (30 km south-southwest of Vienna).
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Doc. No. 112, Subject: Waldow, Willi (27 September 1946). [NARA RG 319, Entry
A1-134A, Box 17, Folder XE 169886, Russian Deportation of German Scientists and
Technicians]

[...] Subject, while traveling between the Russian and American Zones on the 29th August 1946,
made the acquaintance of a Mr. BRUECKNER in the railroad station STASSFURT (M52/D66).
The conversation that took place consisted of BRUECKNER'’s description of his recent forced
employment and subsequent escape from a Russian underground factory, located at SALZBERG-
WERKE (M52/D66) near STASSFURT. BRUECKNER, a German engineer, formerly engaged in
atomic research as early as 1934 stated that a group of between two or three thousand Germans with
scientific and technical backgrounds are being forcibly engaged at working on experiments dealing
with atomic energy pertaining to development of the atomic bomb, as well as rocket experiments
with the “V 2”. The site of this factory is supposedly that of a former German underground factory
used to manufacture special types of weapons during the war, located as SALZBERGWERKE.
According to Subject BRUECKNER further stated that despite his previous knowledge of atomic
energy, the work now being conducted is in an entirely new field.
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SECR Bl P
ALR SC1104
HEADQL AR 56 TNITED FTAIES FOACES I8 AUSIRLA
(sir Interrcgation Unit)
APO 777, US 4RaY
SPICLAL REPORT) 21 July 1947
'
WMEER  _ 15)
LiFOAL i st duis PAODLCT
Pl rm |m.-.uum 1SCIOPE 235, anD PRESLA
SuVIEl LNEGS.
Section
IntrofUetion.sasesss rartrsirraananasains I
Sovist Efferis to Sseure S.avicos of Sour u
Discription of the Uranium Scparation Tnstaiiotion 111
Dircot Intcrrogation of Dipl. Ing, J, Greine .
Evalution nf Information.. . v
Evaluition ¢ Sources........ v
Seetion T
L RODUG 104
1. Thc information in tiis report wis obtainsd thre Ing. Otto P.

Fuchs, wustrian clectrical smginour (Sc. ATG/PIR/133, this office, dated

6 sy 1947), who was ylace-i under smricwn "donial® contr-ot through G-2,
Hondquartars, USFa, s for an indofinmitc perdod, pnding fiml d:-
sision in somcotion mith “Project £aper-Olip". Fuchs hsd becn inu\.rxosdad
by this office, and was preparing speei-l tochnical ruperts on projee

outlinid in the bove interrosaticn repert (AU/PIR/133), when the rellmuna
information wis rvs~loed te him durins trips to Viemna.

2. altnouga certzin doubtful itoms axe still being iavestigated,
and toe wovemsnts and work of Pucas ars bulng closaly ecntrolled by this
office, it was felt tit tac infermition belon might bo sufficiantly important
to mie 2 Tepert on the facts availabls. ny furthur iofermation obtaloed
on this subject will he forwarded by this office te the igencios referred to
ia the distribution list b.low, wnlcss instructions to thu contrary e Tuceiv.
from nigher nesdquarters.

Saction 11
45 90 SECURE SEAIOTS OF COUACE.

3. Fuchs states that he visitcd Vienas in slid-spril 1947, te conduct
Dusinass in gomection wWith the reports he was prpering for this officc.
Turing his first visit he wis conticted by “n old nequaintanco, = Dipl.
Ing. Toseph Grein.r, who oporates an el¢Stric<l 1abarstery -t Visans V1,
Jariahilforstrasse 32. Greiner rolatad to Fuchs tact during the war he™
had developd on slectrical apparatus by @eons of which speeial arcas dould
bs sooursd agminat trespassing, He hod bullt sush 2 dovice upon erder
from the S5 during to: war, And 18 hs W0 intorestad in assuring himso
that s spparatus wis corroctly iastallod e proporly cperated, bo
roguested permission from tho S« to visit tas site where th. opparatus was
“baing used.

. s Greiner was mll-knomn to adolf ditler, scoording to Fushay
and ,J; the G5 was amare of this, S vas given imeediite p.mmm fod‘ﬁnit

-
a0 highly sserot imstallation whero bd .}\u g .
elcimed that during his tour of #ho m?e:iud tat toe Ststaliaticn

SECRETN

ais hem in Kitzbushol. As claims tast he qu sticnsd Greiner wery carc
fully 2.8 tacrcugaly and from bis saswers cbtsin.d sufficiant data to ra-
ecustruot ti: project i guasral tirms. tasn wat to a Frau Dr. 0. Ura,
e fermor seieatific comterksr, mita wica lw spoat trc days comploting his
ccaclusicas frem tas inform-tica Grsin.r 22d givea him.  «hea tals pepsT was
ceplated, Pacis Tpertod to the sir Laturrcgation Uait, b mumdea, and
turncd cver =11 faformetion -5 11l 28 & repert rita dr 5 waica repre-
duc.d alloged Cormen imstalletica s voll 2s Fucas aud Dr. Umm werc

sble to d.velbp it frem tas evailsbls data.

10. Fucas ves adviasd by tis Alr Intorrcgetica Unit, tais cffiss, to
iafcrm Dr. Uarin 2ad ure: aat n: aed oeupted otacr caploymeat tast
ac would be unsblo to uadcrtiic tac project cutlined fu aic dissussica wita
Garia in Vicons, ds wes elsc tcld te parass his lotter da susa 3 way that it
might b possiblc for him to tass up cvlaticus wita r. Geria regardiag tas
mitor at a lator date. Ia complyide Tita tacse iastrusticas, fuoas wrct. to
Greiner, requesting thet A: inferm Garin of ais otar cbligsticans. (Scc copy
of tas latter Inel $1)i -

Setien IT1
DESCRIPTIC OF T Udasl

11, %ac felle
from the =eecupmyi.
(Incls # 3 & 4),
oussicus with Or:
eppearin. n Fuo

iafcractica ia takoa frem Fucas!
he: 5

subszquint dis-
b3 £ tae {nforaticn
rt diffors froa iaforactica sppoaring else-
¥ars ia tais rojcrt. ot tact ccaversaticas Fushs auld
vita Groinor, aftor ta: repert Tas writtoa, olorifi.d ccrtaiassposts of tas
Uranium projeet =ad elsc developed acv infermeticn).

12, The Gornza wit walca sas r.-ugcnmhL during tas var f£or this wndsre
tasiag is oleimed by Greiner t¢ 2°Ve bo.h *lic digist 53 and Prlicc Dirseticn
ef tns Ucrainc® (*Dor Hcccast: S5O uné Pelizoifucarer dur Usrs

wadar the o R af

re doalt vita but spec
Urenium ¢sclﬂp; 25, s
Bceam, Dr. Be « Ba ia.r claims taat Eciuam :d Buek ‘«l.‘u B
rusiding ia .q—,,_;u-., @ tist Bsoamwn is still in Jeramny cr Lustrie (S
pregrzpas 14 md 27 beler aditicasl daformetica en Broamen).

dirsctica of 56 «

13. Possibl: scafirastica cf Grais.:'s claim 28 to tic pros.at lcostien
of =t lesst Dr. Biok, owme tc this cfficc tOrcuel anctior scurcs, attention
was ealled tc am itum in 2 ¥icnny Communist re.kly, *Stimm. d.r Frauf, dated
2} siay 1947, ia vhich ths Peris (Ccmmunist) piper *0s S.ir® is pariparassd as
follcrs:

*ac Dcts that ths Peris Peper *Co Scir' in a dotailsd mrticls, peiats
tc the fact that in = atcale Teseros laberatery f tas Tissist ocuntry
Argontina, r.sosreh is ncw bolng carrisé ca wnd.T cn of twe
spoieliate ra-, fcos tims sgo, ©ors i tas sorvies cf tas Nazi war amohi
ac tvc omn iov-lved ere tac w.rasa Dr. Aicherd Geas and tas sustriaa Dr., “Guise
Beo. s fhm:.: by cfficinl stato funds, but largoly
cut of *Alack Fu da £ priv: Ttua.s sstim~t.? it rewndly o billicn
sfaly soug.lo e v oo any just in timc®.

14. Fuehs statss ta~t a: pressed Greiner ecnsidorebly for informctica
‘a ta preseat wa.red & n-mu thet Grainer told tas follow-
1ag stery rogarding Broimen's pr Grain.r relited tact toward
tas ond of way, Mter Fueh's crigincl c'nua vith him regar dme tate Uranium
installatica, Dr, Bagmam omllzd upem uroiner in vicase t st Greiner
desoribes =8 2 sodal calls Orela.r stated thet Bao.ma 364 scard of Grainar’s
bock *las Ead of Tac ditler ayta* Endc dee ditler sytacs'), end that ha
vas omlling to sk if de migat aeve ~u nutigrapasd ecpy. Groner mplisd with
this roqusst {medistely sssd bout ta: f1ts of the Urasium da-
stallaticn. Grodaer told Micha 3t Bromi s very nca-coamittel

SECRET

utilization

w5 angngd in the produstion of Uranium lsotope 235, thn
£aonledas

of tic porer of mtur-l ligatning. By virtus of ils twohal
o was =bls to note and interprut any of R I
w18 of tae opinion tiat Fuehs was wors oxpabl. ting, exl-
culatin, =d Aotrmining ta. «X2t Asturs of fa. FOTS 80 Gat ths project
sould by juduod by compatent sci.ntists.

thea vxplaiaed tact the real pursoss of his awsting wita
E the Sovi.ts to undurta£. suea =n evaluztion,
the Soviste hod sxpresssd gront intorest ia the project en th: stiungta of
incr's zecouat, iais avl ation to be bissi upen the story ta-t
to consist of drauiass, cileulstioas,
0d conclusions 1s to the uxnet miturs of tac installution. '\ac}a 18 tc
concluds from tais vista.r or aot th. described mithod w-s 1 proct:
for ta, separatioa of Urzadum lsotops 235, 0d vasther it ppo-red ﬂf wfi'i-
cfcnt vlue to warrant furta.r Fissiza wapleitstion,

6. altiough Fuchs bd no imtorest in orap
v i: gontr ot witu ta. americ-as, be falt thwr ifas turn
too bluatly, 4 @i at Sppe T in - saawsat suspisieus 14,
Grein.r ortn Aissisns “pparently wers -t ta tio. tait Fushs
tempou .y contract to the United Stotes. aca Fucis indieted tax
“pprueists mors dofiilts lnforamtion befovs i comuittad .
Suzsusted At 3 taorousa diseuseion be wld

ring swa dat: for tia Sovicts,
é tae offaur

to “osamienl Intviliceacs, w2, weeter., USFa, nuau¢'1 ql.eh uftma
a2d bs m placed un’.r coatract, 2ad sxpluined tant Grelar had told hime
= sted to aia

s o¥ary 3ffort to axve Umein.r préseat

liae in this, to =t lenst coutinue
at iaforuition to rscenstruct
o amsricnas,

I.As informitica to
tas discussicas uatil a. (F
3 projeat, waiea a. sheuld ta

s dxt day a6 oasuzlly sugeested
L » wilcogupon
droin.r ens ‘,ulpnwlic in ais W &luoa to such et P‘ expl ining tatt tasz
sn-ricans mer: enly in t2d in obt=inine iaf oraitioa <
ar for ta lomast pa!:lblu roimburssmnt, vare's tic -evists prid i
Prouptlys urulier tava sug.ested that s 2ad Puchs go dumdistsl
Sovict hondjuart.rs 1nd discuss tac matter wita ¥r. drria. (0
5C|.. to tas “tteation of tals officc in suvural instame.s =8 to
ict techaioal intelliisnes eentaet wan. 3¢ som-times stlle afmeclf wajor
r Dr. in w0d soactim.s ir. Samseno f).

£. Tuonas ras cordislly racdived b Gorin vao idaadi
20 doubt £0 Lod1vidind Za> could bast PescRSSIURE +
tae reaiua ischops 225 produstion plaat, Finenoial rrangessats o
suggssted, 2ad Fuchs claims th t as vms 1o be pad tas axorbitant sum of two
aundred taouswud (200,000) -aillines for tas compl.te recomnstructioca wd matie-
matie~l ealeul:tion of tas prejwet, waica plzas Fuchs zstimated could bo com-
plated in t5o to tars. montas. Tuoas wie also aformud ta t iu snould RTurn
to G-rin's effies noxt day wita ~ tuo or thrss pres outlins of no. ae intendsd
to develoy nis pl ms oa tas prejost, waureupon ceatr:cs vould i ready £
sigatturc, s to & d (2,000) Saillinss
o Hus nimlindiarter

9+ Upon cospletion of cenv.sestion, Fusis returasd to lschateal
Iatsiliscacs, w-2, My, USFa, wnd roported wast
arragged tazt b le e =t once, prosscd to tie eir Scotion latsrro-
eation Unit =t waundea, in tas US Zons of .ustriz, nd sbait 211 iaforae
as had obtainid. after aiviag daforaed vrel
tited nis fonediste mtura to ade hom., Pucas laft Viama tast eval
Tucas nad not as yet obtained suffici:at dats from Grednir to cosplsts ais ovn
iaterpratation of tae Urasiun undertaiia., a: returded to vienas sevsial days
1-ter. na told Orelasr tast 4s w26 in Yiem  2gin 03 ota.r busiasss, oo o
burried, ons-day stey, aad would cirte furta.r sxplmations wud deseriptions
50 thot e could boain * prelimin'ry svalustiod of ta. projedt upon ais Teturn to

-2
3ad praotically refussd to #peic 2bout tac Ur-nium ietallation. Gréiacr ‘4
o oltiand W 538 i tas gsivlose T o USR]

o =t Sroiacr's office dresscd in 2 sGorio ARAY WALOIE.

that to his question 1s to mov o formsr S5 scientist now

AT %3 imorion unifora, Bachmna is suid to anve wasversd somstaing

T the offuct tast ‘ia thuese tiwes taings ohones quiccly®s Orednsr iasisted

te Fucas that Breazen vorc US lasisai: buttons co sitinr side of hbs cellax.

(mis is thi story tat Fucas elxias to awe 0 *ﬂ frem Greiner cencorning
maa, Ses par-grapa 27 for contradisting story that Greiner gave to

m rrogators of tais office on Bichmoa.)

15, Groiner deseribed tas losotica of tas iastillation to Pucas 28
follozs: From woerta =a dur Isar, looatad : saort disteace &= of Landsaut,
Gummsay, 7 4 to 5 aour cutomcbil. ridu over vary poor Tosds ia = mouat-izous
2rs3, took wiciar to ths sits of tas installitioa w
1,500 mstars shove sea lavel. slaizs tast

ae durin. thc duy ae speat o
g 3t as doss aot bt tae dactall
ia the Baveriaa I\.I South of <oerta or i3 tas wouatiiious aroa
Czscacsloveai-n border, Bust of wocrta,

16. Griiner slaims taat tie fastalliiion as Sea.dulsd for disaatliag
and dostriction of pera in Duosaber 1544 - Jamuiry 1545 N
=28 to bs svicurted to 103 as ¢lries tust nis clsotrisel
alarz systea Tas fustallod in movember 19.) to protoot ths ares agdnst tros-
prssars wao mizat b dr e suricsity over tas hedgatonad
astivity tast vaouations  (Ses +acl §5 for
pnn:nsnu: copy of ¢ aroiaer told Fucas ina for the alwrm

& Duria, tac ccaversation vrsiser

S ta. slosing of tas inatallation,
4 tut 4% w2 his porseasl cplaisn tast tae
iastallation wes seavdul.d ¥ J ~ltaou.a notilae a:d bean arde
officially xno'n in thiz To 1o i Gilnore opiaicn thet the installa-
tion might h=ve mov.d to Jpaia and thin on to argantinz.

Brcamen s sald to hwe o-

17. Grein.r's obsarvaticds on tas sits prior to its dustructies in
D.c.mbor 15Lh, md ths raport of thios observitioas to Fuc 2blcd Fuchs
=ad Uram to prepars tas tmo drewings (lacle # 3 wd 4), tous sta ta taa
matory repert (In:l 72). ‘hess thiorstically raprvesnt thodr impressions
+ ta: inctillation =nd the sotop: preducing 2pp-retus prebebly leosed =md
operst.d.

18, = #1 (aae1 §3), 1c fuzae’ igpression of tiae individusl
paratus for tae scparation of Urenium ieotope 235. la.re wers tventy of tasss
uaits. 4ds, could be duseribed approximiisly e follo st

19, Insids tic edreular goat:in.ra (we. 10) = 4 1285 body

(‘1'04 1), wadcia axd 2 diameter of ~psroximc ili = hoigat of

Sroxa-tely 2,000 milimdcrs. 4ais body -pps.red to bu mids out of pourd
&l2ss (Gusglas) 2ad 42d 2 sell tuleinsss of 30 milinsters. la tas center of
tals body 7as pluesd - co.oer bar (Ho. 7) -aica .me attacled insidi tac bedy &
3 cataode of pure metzliic Uranjum ia plite foram (Jo. 2) Undernzoti tais
plate = eireul'r supplomentary ¢lestro'e (de. 3) wae attzensd to tie glaps
wall (No. 1) Thais elsctrods Tas spprreatly made of graphite. ascordiag to
a remerk of Ir. Zo¢hm, ¢ Urenjum lsotop. 235 7 “ttricted to this graphite
plat: (No. 3) tarou:h mugnetic action, the ae-vicr compoucnis of Uranium
lintne tas bottom of ta: plate =ad otaer, lijater componsats “ttacaing tasm-
sslves aigher =nd hizher on the plats depending upea tacir spieific meights.
This platc (Ne. 3) ®~& conazetsd bY @ilas of 2 0oppur Tod to Mothar, smiller
sluas body (Nos ), in —hica 2 :lsotrodas wers visible. % lover ¢lectroda
713 connsated wita ths ground by 1 soppor tuby througa ~n insulater (He. 12).
0 tas bottom of thc gless body (No. 1), it 2ppearcd 28 if = pipe-line went
tarough toe floor d probably comnsoted mita tae vaouum pumpine iastallatiom
wdsroeath, Taess twe tubes, wadoa Terc probably gis-disma:Tge cutlets, mers
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Figure D.270: Robert E. Work. 21 July 1947. Information on Possible German War-Time Production
Plant for Uranium Isotope 235, and Present Soviet Interest. [AFHRA folder 506.619B 1945-47;
AFHRA A5183 frames 0497-0504] Postwar interrogations mentioned a wartime electromagnetic
uranium enrichment plant at an unspecified site in the Bavarian Alps.
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anelosed by an irea c:sing sbout 100 miligeters taick (vo. 10) chica rested
upea iasulitors (Vo. 12), ‘s irom casin. ad - Govsr su sosedly mde of
orcte (Mo 11), maicu could be raised :ad louerud b
Cn tas iaterior of ths iren c-asing s 0 (.m, 13) ia walca p.ml.g-
sropaio film presun-bly recordsd tac preccss of (a8 dissaTec ia tac form
of ~a iadiontor lias. 2as floor of tiae satirc meia hall (He. ly) was soa-
stmctad of hu'vy coacTeta.

20, Deasinz #2 {Inel £4), is 2ucas’ mnd olan laprossics of tae satirs
fust:11tion, shovin: tas cireulsr sawpe of tas mmia buildin <stiantsd
mumbor of 20 indiviusl units conserned in tac s.paration of the Urmnium M

Isotop: 235 (2. ars Iuprcdu'ud in the dre-dng). Tas circul r building is
hevia, T of me.a 20 to 30 msters. 4t vos built of

reinforcsd cencrite (No. 15). 1ais circul-r structure a'd : 7igg att-c
eitazr side. (@ tas c.:: side (No. 17 'nd 1f) seves:l laboratory rooms wer
poon tac otaor sfds (16) = wins of wqual size iaclos:d 3 barrel-lixs
s mhien wer: soanzet:d te tuc aedn 3-11 by mivas of plpes. in tae
ardn 2211 spprexim-tely 20 beilor-like strusturss wcre -Traawed ia circular

aton “bout tas room. Thess rers ta: Uranium Ltotop: productica units.

Beosata tais rooa, bilow t. ouad level, virious @ saiacs ©s sll as 2
Yioum puspiay station mer. looated. ‘wiis Lisams
¥ ‘d(qinjn ens of tae

b

t .28 cntercd by moans of

oms (e, 16). It is believed
20). T 1swsl catrance

135 main 2211 sould also ba

2l
resultad 15 tas prad.:u()n
tazt tais mount 728 produced
cannot be substaatiatod tarou
is quits possible tat 13
produstion figurs of i1l 20 u.
produced ¢201 time 2 ligatads

Dr. Socam zcu alm ta‘t oac opration procsss
15 grae of Braafum lootops 235. Fushs bsli-

o e T
fron br. Bocas, so it
ure 16 intsaded to indis
supposed to aive bein
585 1o opsrotion.

22. Dr. ©ochm is alsoc cl-imed to awe stated t
soures for tas isotope ssporation jrosess; otasr
For tais receon taw installotion vas erocted st ° asdgat of 1,500 m.tars
abov: sa2 1ovel, in aa ~roa =hars matursl ligataing freguently ocsurs.
Graizer cliimad that th: satirc inst-ll-tion Tie ooverad cita a type of
lizataiag-c-toaias net, mounted 3 suort distemes -~bove th: reof of the in-
at-llstion. Tas untirs ligataias lend 2ppearad to ba sondusted fnto ta:
maia 231l throuss - 1-rge cable. tals 14 ~tal in form,
straads of Taica axd suddea knot-liie iaercasss in
dizmatar 2t tns poiats hare sross Tods fasteaed. +his ariaagemcat gavs
thy act tas “ppearanes of 1 82.ging spidur web.

23. Gredoer explained to Fueds tnot alticugh tie maln purposazf tic
inst=11'tion was to produzs Uraaium Isetsps 2353, it 2lse preduced ridis
tive isctopes from otiar climaats betresn tas atomic meights of 35 to 56,
d3 claimed taat ta:se by-products wers to be used for the rodusticn of
poiscious rddic active gises (madivactive Giftgase). Grélner also slaimed
that to: G5 ecientists indi t ¢ not quits s-tisfiad with
tas Tosults of TETSPETEERTSTOTLOTICT—R-YiTy TOWTLvst Luife arrive
at a pure product, and tltiough $ds witerisl they produced wac usabl. it
fel) considerably siaort of boing satisfastory.

Ssetion 1V

Do devebebrelia) Lo GF iethlion -

2., Besouse Fucas s oblied to inform ur:iser 4°t ns could not
pras.atly undsrtasc tac prepariion of °a evzlustien of the Urwnfum ia-
stallation for the susciias, it becaa: impossibls for mm to contimue
questioniag Greinsr oa the project. laterrogators from tais offics tacreugon

i
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finiacinlly in sush = satiefactory avuasr tast ho 330 glad encugh to bo quit
of tas whol: affair. Greinar tasn as nim to confirm ajs suepicion.that ths
sutirc undertaiins and beoa sotalas mers tasa » farse. lo this Boanw is
s7id to 2w sauoslod ~ad magversd tait too wwmy pacpls pullsd tas wocl

8 during tae war 2ad tast it would hsve Be.a 3 sham to

dea opportuaity pass by, Breammn s olaimcd to hve
returnisg to auaica, Gersany, .avie s mould romin for

statsd toat he
scsm time.

26. 1uo comclusicas

o firaly u-ri.v.a at by ta. interrogator duriag
als coaversition witha Greiner.

auss

2. ‘tast Grofn.r wae viry oareful 4a mot macing aay remars whiok
@ight 1c3d to 2 elarificatioca of ths installation's “etual lecaticns

b Tast Gretn.r mdo every <ffert to lopruss ta. iaterrogator
ita tae ssioatifi 1y uazcuad noturs of tac inst2ll:tiecu, om actically
lasistiag tact it wes dis cpialoa taxt tas ols undortagiag was sursly 3a
insidious sffort to cxtort auss suxs froa alaalis.

Sectica V
TTALUATAG AT 4iFes A3GH

29. Quly ons clus 228 bo.n dissovirsd by iavestigitors tast migat
indie-te tae approximate lostticn of the Uranius instzll:tioa, oroviding
it 44, da fiot, exiet. rrmbm. dsiaz Ludnig vetertag, the formur
GsTmaa War “Todustion Cooxdiattor for tas wwes ~hich inaludes tas Bavariaa
Wlpe, it Tas learncd tast 2 Dr. BocX, 30 428 buia dagng.d SN coa. sort of
highly seret rescarsa, e £ 3 te ave beon quartercd from tim: to time
duriag tas wwr, oa aa islt Staffel Sso (Sc. amp GBGC 46 - ¥S-5704)
colacideatzlly, 3 Villngs ez 10uTt1 1 2ls0 looated ca tuls ialwad,
Ostortyg claims to aweno furta r informtien cencorning Bucs er tae nature
of his work.

30, On ta. strongta of this load tac Steffel Sia arcn mas bhorewghly
cozbod but 2o laformntion was uacoversd s to tas possibls loo-tion of the
Ur=aium iactall -tion.

31, Ia evalusting the iaformtion sviilibls, s.varel tacorivs prossat
tamsalvas s possibl. sonclusiosc 0d tas ¥erwity of ta. rw.ort.

=i It is possible tact to. iastallitica, =& desoribed above,
did oot sctuslly wxist 2ad taat tade data dc tue Tosult of 2 missoncspticn
o f2ulty checrv tica 2ad uvsluntica ¢a tas pwt of Uipl, lac. Grofaor.
accerding to tais tasory sa install-ticn may a-ws cxisted but =as astuslly
«ngnged ia research or awtivitics of ~a uatiraly difforent serts

it i posainl. tant - hx-.mu , Lactop. 235 sapar tion plaat
2id cxist 28 roported by Oro but o Gorane 30ided that tasy
vere sita.r o Treng tracs or thst e requi.
to brias tw projeet to 1 sucosssful conclusicn, tad tant, therefor:, as
Groin ~ud Bromman olaim wnd 1 tae *Oc Scir® articl. indicates (8e: para- |
&ach 13 sbeve), tae installtica —as moved to Lrg.atias.

s, 1t is posaibl. tast 2o susa imctallatica ever axistod =nd
taat Grelasr, °t ta dnstigatica of tas Sovists, ais concoctad a story
mercly to tost Fucas tho, it is kacia the Seviits a-ve wished tc employ for
soae timi. sh effers of cmploymiat <ucas b8 nover definitely rojected, za
By 844 act vaat tc Touss ta. irc of tas Goviots. ho -sruris tals offiss
e would act :cospt such employmsut wdsr -my ccaditioac. If tals thaory
trus, tos ~ovizts tculd prebably b kesping 3 closs surveillauce ov.r Fucus
to loara ther he offored the *Scvict scaccotcdd story to tac US autacritics.
#c ovidoass has buva uacevered tast Fucis' mevemsats have actuslly besa watod.

¢ ia: theory t
iastiad of tav Scvi.ts, mppars too improbable te coasider o
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t Fucas, adas:Af, may b dupiag tac amcrietns
a possibility.

3699

1at Greiner discover, throusa iadir:et channsls, that tias amiricans wers
intersstad ia various *srea protectio.® devizes. It uas also kaom

to Grafnor thet mis awme mse familier to tac .nrdeans as tae inventor

of oas of thide devices. Oreia.r was thon contasted by interrogstors ef
this office cRd questiondd 04 ai8 "Are: Protectica® muchaniems, Greinsr

4 no hastitmnay in giving cxul=antiens md raca sc-d maor. taese dovices
ers ussd, nc listad various r 1ra~a tunasle, bridges nad =n atemic rasearch
iastituts. fhs i ianedintely 4 intsrest in the stomic in-
peitis tion 2ad i gusticniss Or msr ragwding it obtain:d tue folloviag la-

25. Grelner was piesed up ia Vieaa: in Decomber 1944 by °n SS major,
7o told aim that nis *area protection! d:vice used by *Untirueamca uatspscit?
5 oot functioniss properly =u¢ tast nis pr was required to direct tae
necessw.y repairs. e uas taten te aosrtd ducat
S5 2ad Police virestion of 4 *lntoracamn Buat-

sp.cat®, awd its herdquartess at tast t arefa.r Tas obld
uatil 2ll =t whica tim. he < autancbils to t.
stallation. wrefser inforasd ta: intsriogator ti s trip roquired from

5 to 6 nours ovr very poor mountainous roxds wad taat as
knouledge 28 to vhere tas instsllatioa wae losated. 1.
act blind-foldsd znd tast he did aot cbeeiwe = slagl,
nixn to gusss tae poroximate lodztion of tac zllatioca.
taz iaterrosator reirdin naturs of tae lnst-llation 4id ot vary appre-
ciably from tas story =lre froa Fugas. From Griiner's replizs
Bosevar, it was quickly ~ppar tod to imprsse ti. iaterrogators
with the faot tat hs consid the entirs uadortaciag 3s complstaly value-
lese, He olaimed thot it s aie piosenal 0914!9-\ tast = croup of opportunist
sisntisis had presintad = propositios ¢ i -.f' hd improssed mimaler
sufficicatly to obf +ita waisa to conduct
thoir expsrimsats. Shnne e llatica he was
impressod with tas l:aders of th: institute se.med
to tak tasir 10 Booam. conviaced tact tacse
tare: wers duping Hismml.r 12 noted thit nons of tiae perionncl connected
ita ta: install-tion wor sort of protective slotiiag to guerd thom
radio 20tivity 1ad ta: go  mould nccessarily have
at Nad tas productioa of Uraajum 235 renlly bica golug cae

P

ast suca .ustriza seicntists to
ioa, smon. taea rofsseor

ta t tae production
21y neascasieals

2y is mnpl
K alm0) bho ted ey ths dmeinn questionod him tbeut ta. iastallation
zad taot fter viluatiag his (Vrsin.r's) iaforaition, had stated that tae
aetacd 7as scisatifically, complately ussound, (13is i in semplete controst
%o ta) intease ussina dnterest tast bota wreinor wd ta: Ruesisa, Dr.

Garia, describsd to Fucas).

. Greiaer w:
of tac scisntists s oxd
confirmed tac informetion air
abouts of posan aad Biv i,
sidoradly it
Brohmen oalled

8 asgad b!’ tus interrcgator s to tag pressat location
1 inctall tion. 44 soply to tals ac
7 cbtalacd from Fusas coaderaldg tde waerse
told a story .alca is coa-
om: Te¢wived fron Fucas. de <xplal
~ oa 1 sceial visit, mnd states

prosantod Brolmma with - copy of s ditlar boec. Hs statas that Broamen
=8 3 Doctor of Zayslo: wd “aemlstry -ad taat s svsalle bis full =m

as Dr. duge Bachma.

4o
2@ smuricla wniforg. - 5 clogently dressed
in eivilian clothias md ta't ans lx,xnn..\ = offer of
aacricna employmeat. Gredn.: s foll T heignt;
eli at build; blu. eyss; blead azir; sanll bload dAitler mn:huma; apeaks
rita 1 Horta Gerama nociat; nppro 2ars cf 2ge; spemxs Tnglisa,
Spmisa, italim in adfition to G.Tw Grafa.r stited that o asked
B cama tbout tho fats of inzt-11tion ved the susar tact tor
a0la businiss wms now leczted in irgsatiat but tact he (B-camsa) asd no
furt 1or intarest or oonnecticd wita tus uadertisia, 20 he n3d profited

=i

Fucas prusatly riociwss 500 Shillings pur monta ca ti strencts of his U.S.
deniel® ceatriot. It vculd =ppear unrcasenabl. tait Tueas sheuld bring tais
ration to b4 smerieras Tath.T thwm apjey tas compratively larse po
ts as could reccive fram ta. Mussinas, ~ar- it act for ta:c faet tact oo de

obvicusly eirsctiag overy effcrt touard cbtainiag p.rwwsat camployaeat ia the
Unit.d Statcs, i

we ‘las tacory to wvnish thds offisc subserib.s =s most probably tnL

is 5 follc Durinz tic interrogatioa of urcinur it appeared tat i
comag ccasiderably cmbarras.d by ta obvicus intrsst ia ais story.
214 cvirytaing pessible to LEPTUEs tac int.Trogater © ith his oma cmucucﬂ tat
ti: projsct wis prebably unscund wnd inzs: s 22 rafusad to a
aats t10t might tas it vas ccncluded tast Grodncr e
icea fatersst. If the stery is uct
it fs possiblc tust uroiar, ia erd.r te ingratints aime.lf wita tas
Mussizs, GAtar scaccet:d tus story scaplitily oF cmbellisacd = aalf-truta
iate = s.asaticasl Uranfua install:tion. fais, of sgarss, “euld
ith e proseat fussi-a intcrest. 1t is act lupossibls, thun, that
fferte to damgea -@srictn eurlcsity e dosis tc protsst ais
relaticasaipe wita tac Aussicno ~ad to pE.S.IV. tu. uadert <ing for furthof

122 f2ot tatt ta: Mmissizas ave sicma 21 avid intenist
wwecrdis, tc Fuzss, is prebably tas bost evidence tast tas
story should be given scm ore:

32, Uatil tals offic. is laformd by scapetiat am.ricsa sutheriviss
tast tas Uranium asctope ProCy $5iae @ti0d Cutliacd in this Teport is
ccuplit.ly unscuad, it vill i tiat ta instellaticn may < cxisted
2 %111 coatiau: te cxpledt -ay furta.r loads for iaformetica thet mey come to
its att.

atist of considersbl
som: cf austriz's lusdiog

2 eaceistry dopartmonts of tas
tais officc,predably b.osuse of
¢ U. 5. oz leyment tarcugs i
scrt. 1t is bolicved tast als

et be quasticusd.

33. Lise €. 2o Puchsr
act.. Be is corteiuly aclé in
sci:ntists and by tac staffs of t
Taivsrsity of Vicaus, ais cop
taz fact tait hu Ac)us te
afferts,, 228 at all times
sincerity in bringis
It is possible acviver, t
o of t
aim 3 ccatreect
stellation =s ds :m-iq_c 2

g x asis:
ossibilitics of tac

Greiacr is act doubts:

appareut tast Grodnus is very

3k, um. Lug, Grodgszt 1t
slossly 24 ¥Tba 0 s io is & leader of *istrion Pao-
rosiad el etin ey + (*Castorruicaissisn Pansurcpacissaca V. rhmd
in Wizn'), 20d au im.orteat figure in tia: %sustriz "
of Cultursl mlitions wita tas Soviet Vaicn®. it is beli
vith-asle ioformetica froa iatercogators cof tais
duet are belicv.d mctivated simply by ta: clossr rolsticasaip ae
ta. Ausslace in contraat d: As wiselT ocatsots amcrisms. 1t is wn-
ner gurp(akly misiafors:d wiliss a¢ ¥as sacviae @ russisn

as r 18 sequatatiaces froa dofors tas

Fucas' bolict wes doing nim
cempading hia to the Msaians ob of rescnstructisg te
updcrtaciag, is probably tru. zfrm.a WLl be made by this offdes tc keop
inforaid 38 to my furtasr setica ca Groiner’s part, aitar wita the Aussiais
regarding ta: Uranium proj.ct.
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Figure D.271: Robert E. Work. 21 July 1947. Information on Possible German War-Time Production
Plant for Uranium Isotope 235, and Present Soviet Interest. [AFHRA folder 506.619B 1945-47;
AFHRA A5183 frames 0497-0504] Postwar interrogations mentioned a wartime electromagnetic
uranium enrichment plant at an unspecified site in the Bavarian Alps.
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APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

SECRET

Special Report #25 Captured Personnel and Material Branch 9 Sept. 1944,
II.S.H./ w.0. Y.

Lstimate of Veracity: Previous information obtained froax this source
has proven to be reliable.

Subject: REICHSPOST CHENTRALE.

Source was employed as an arcnitect and draughtsman -at _-he Reichspost Cen-
trale, Karlsruhe from Oct. 1940 until Jan. 1942. Zveryt.iing connectad with
mail, telephone, telegraph, and radio came under the jurisdiction of the
eichspost Centrale. In aadition, the Reichspost supported a research de-
partment known as the Forschungs Institute der Deutscher Reichspost. This
department also {inanced individuals in research work of valus to the Reich.

Source and one other, Helmut Hentz, drew up the plans for remodeling of
damaged post office buildings or for new constructions. Hentz was at one
time given the task of planning the remodeling of a double house in Heidel-
berg whnich at one time had belonged to Dr. Bergius, well known for his
many "ersatz" articles,

A certain professor of physics at iieidelberg 'Iniversity desired to purchase
the home of Ur, Bergius who at that time was in need of extra funds. The
professor was engaged in experiments in photography and needed a laboratory
Lo continue the work. Dr, Bergius asked far more than the house was worth,
according to this source, but the Reichspost Ninister advanced the required
amount and supported the professor in his research. According to source,
this research was concernsd with the effect temperature changes had on
photographs. According to source, Hentz said that, in conversations, the
professcr had told him that the “nglish were also working on this same prob-
lem and that it was believed possible, through the change in colors of sev-
eral photcs taken at intervals in the night, to determine whether a ship
might be passing through the Charnel.

The remodeling of this house was not begun while source worked for the
Reichspost but wihile he was home on furlough in Nov. 1942, he learned that
it was then in progress,

During this perpd of employment, he also drew plans for a large, new, post
office at Karlsruhe, EMNINDINGZIN near FREJBURG, WALDSMUT, BADEN BADEN, and
LAHR. He also planned repairs at SULZ and many small places in Zlsass,

At Karlsruhe:

President der Reichspost Direktion Karlsruhe: KOEHL
Oberpostbaurat LUEDORFF.

According to source, Luedorff was a very intelligent and capable man. He
was an outspoken Anti-Nazi and apparently only his value to the Reichspest
kept him from being arrested. Luedorf{ was the final word on construc-
tion in tiis area and later was sent to FRANKFORT AM VAIN., He was last

munmtmmvmm

1.

Figure D.272: Special Report #25 Captured Personnel and Material Branch. 9 September 1944
[INARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int.
(July—October 1944)].
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Special Report #25 (Cont'd) 9 Sept. 1944.

Also located at Karlsruhe and connacted with the Technische Hochschule,

is the Chemical Institute, Source worked directly opposite the entranee
to the Institute and on several occasions saw a General of the Luftwaffe,
accompsnied by other high ranking officers enter the Institute. They were
in the company of Rudolf Weigel, the director of the Chemical Institute.
heigel was a former student there and had studied "licht technigue™. He
became and assistant professcr there and, through intrigue, ousted the
former director and took over the job., He is 150% Nazi.

In trying to recall all new plans he had made or new buildings construet-
ed, source disclosed that many garages for busses had been built in the
Schwarzwald., Providing transportation also seemed to be the duty of the
Heichspeost in this area.

In this connection, the writer of this report wishes to add that he himself,
while living in Germany from Nov. 1937 until Sept. 1941, heard many rumors
of underground construction in the Schwarzwald. Pus loads of soldiers

were taken into these projeects at night with the added precaution of dar-
kened windows on the busses, so that the soldiers could see nothing. They
were not told where they were otrer than in the Schwarzwald. They remained
24 hours and went out again st dark. The nature of the construction was
not disclosed.

location of Dr. Bergius House: Source had naver seen this house and could
not pin point it on an aerial photo of Heidelberg. He knows it is located
near rhilosophenweg, above and to the left of the Karl Theodore Bridge which
is the first bridge below the dam. See aerial phot #4010-11 D 558 541 3.0.
lu=5~43 F/20. :

SECRET

2. et

Figure D.273: Special Report #25 Captured Personnel and Material Branch. 9 September 1944
[INARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int.
(July—October 1944)].
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I. LIPPOLDSBERG - V-WEAPON PLANT:

In December 1943, at Christmas time, P/W was at home on leave
in Hanover. During this time he met an o0ld friend of his, Dr. Franz
Erhardt, husband of P/W's cousin. This man told him that he was now
working in a small but highly important war industry in Lippoldsberg
on the Weser, not far from Cassel. P/W's informant had been employed
there for the last seven months (he formerly was a technician for Sie-
mens and Schuckert in Berlin and is the holder of 16 patents which P/W
believes are inventions in the optical field inasmuch as the Dr,
mentioned briefly that he was engaged in "Fernsehapparat (television)
Arbeit" while still with Siemens and Schuckert.)

P/W himself was in the vicinity of Lippoldsberg in 1939 in the
company of a friend who owned a number of trucks engaged in construction
of a new State owned factory and had occasion, one day, to ride out to
the factory site with his friend. When he questioned Dr. Erhardt it
developed that the place where the latter was now working was the same
as P/W himself had seen under construction in 1939. Even at that time
there was considerable secrecy about the place and it was generally
rumored to be a munitions plant. The factory area contained at that
time about 25 structures, some of them already finished, but most of
them still under construction. Some of the buildings looked to P/W
like regular concrete bunkers, but the rest of them were more or less
conventional type brick buildings with thick walls and large windows.
The roofs of the completed buildings had already been camouflaged with
plantings of evergreen trees and grass to harmonize with the surrounding
terrain., A maze of pipes and conduits linked the buildings.

By drawing out the conversation P/W managed to get his informant
to talk a little more about the plant. The Ur., finally admitted to P/W
that they were doing highly secret and important work on "Vergeltungs

‘Waffen" (retribution weapons) and P/W, although not a technician himself

and hénce unable to pursue the subject further even if the Dr. had been
willing to talk about 1t freely, feels that either V-1 or V-2 was meant.
In view of the small number of workers (not more than 250 to 300) it is
possible that this plant may be used for experimental work or component
part manufacture rather than finished projectiles. It is interesting
also to note that all of the workers are Germans of "tested loyalty."®

P/W has pinpointed location of the plant as follows: Map
Reference is USLAR 1:25,000, Sheet 4323, & 88 . N 51037'20". This
is just SW of the little town of Lippoldsberg below the apez of a
triangle formed by the intersection of /two country roads. The factory
area 1tself may by now be much larger/than it was when P/W saw it, as
his conversion with Dr. Erhardt leadg him to believe its facilities have

been extended.
ﬁ{y%w-

SECRET

Figure D.274: Lippoldsberg—V-Weapon Plant. Undated but apparently August 1944 [NARA RG
77, Entry UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July-October
1944)]. From the description, this sounds like a potential nuclear site, and Leslie Groves’s Foreign
Intelligence Unit thought it sounded like a potential nuclear site.
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v 18 July 194k

ITELORANDUM to THE OFFICER IN CHARGE
Subject: Power Facilties in Germany.

Uyring the course of an interview on other matters, Mr. Erro
0. Erkko of Hercules Corporation, Wilmington, Delaware, on 10 July 19Lk
advised this Agent that, in his opinion, the locition of power plants
and storage facilities in coal and salt mines in the Ruhr Valley of ,
Germany should be investigated for possible affiliation with a German
DSM project. Erkko stated that in 1938, he understood the Germans were
building extensive power plants underground in abandoned and sometimes
operatible coal and salt mines in the Ruhr Valley. He stated that his
personal information did not extend further than that stated. However,
he gave the name of Dr. Hans Lebach, presently employed by Habeg Corpora-
tion, Wilmington, Delaware, as possessing further information concerning
these power plants. Habeg reputedly came to this country in 1940 or 1941
as a refugee and had in his possession at that time photographs and dia-
grams of the underground power plants of Germany. FErkko stated that he
had previously reported this information to Major Cavanaugh of the Army
Air Forces, but does not know whether or not it was followed up.

/s/ Bernard W. lMenke,
Speial Agenc, CIC.

Figure D.275: Bernard W. Menke. 18 July 1944. Subject: Power Facilities in Germany. “Erkko
stated that in 1938, he understood the Germans were building extensive power plants underground
in abandoned and sometimes operatible coal and salt mines in the Ruhr Valley.... Habeg reputedly
came to this country in 1940 or 1941 as a refugee and had in his possession at that time photographs
and diagrams of the underground power plants of Germany.” [NARA RG 77, Entry UD-22A, Box
171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July—October 1944)]
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EUROFEAN THEATER OF CPRRATIONS
UNITED STALES ARMY
Intelligence Branch, G=2

10 July 1944

SUBJECT: Hydro-Electric plants over 50 MW eapaciity in Germany and
Austria that might have been started up in the last 6 months

O t It Col William P, Maddox

0
D

72 Grosvenor street

Ot

1. There is enclosed & list of hydro-electric stations over 50 M
capacity in Germany and sustria which may have been started up in Lhe
last 6 months, ]

2. 1t is recuested that a eheck of your flles be mede of the general
ares surrounding each »f these plants for intelligence reports of secret
factories, underground plants and anelogous reports. [eorticular atten~
tion should be afforded to those areas where plants are losated and the
disnosal of the eneryy produced is not knewn for ceriain, und to the large
new plant at Braunsu which is reported to be a new aluminum works., Like
attention should be given the general area of the power station on the
Lsache River, which is reported te have been built for a seeret purpose.

Int. (July-October 1944)

3]

2 3. A copy of this letter is being sent to 1t Commander Welch and
it 1s requested that a simllar search be mede of filss available to his
office, ‘

%]

£ Ul @J«m)/

He K. CALVIRT
Major, FA

L

1l Inel
As described above

US Wart

GERMANY

e¢: Lt Commander E, Welch
" 5l Broadway Buildings, SW 1

GONFIDENTIA! |

Figure D.276: Horace K. Calvert to William P. Maddox. 10 July 1944. SUBJECT: Hydro-Electric
plants over 50 MW capacity in Germany and Austria that might have been started up in the last
6 months [NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime
Positive Int. (July-October 1944)].

/

NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2
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iffiydro=electric stations over 50 ¥ cmpacity
in Germany and Austria which mey have been
started up in lest six months.

-

1., WITZRAU (SCHLUCHSIE HYDRO Soheme)e. Capacity 176 ¥W. This is
({Germany) a peak=load pumped-storags stetion used for gemeral grid
supplys. It was completed certalnly mot earlier than the

ond of 192 and may have been completed in the last 6

months.
2. HOHENWARTE {SAALE FY'MD Geheme). OCa seity S0 M. This is a peak
{Germany) load pumped=storage station used for gemeral grid supply.

1t was partly built before the war but completion was de-
ferrod for a time. It is believed that it has sines bLeen
completed = posaibly in the last & months.

3, PIRKSCHMIND (DRAT HITRO Scheme). Capsoity 50 ¥W. This is a low=
(Austrim) head flow station produsing about £20 million K¥h Pede
The disposal of the energy produced is not imowm for
certain but it is believed that part is aupplied to a
new looal industrial area snd the remaindsr supplied to
the grid. The station was cempleted ia 1903 - posaibly
in the last 6 months.

e OBERVERUUNT Capacity 30 W)
ROUUND = Capselty 150 M) (11L15HRKE Hydro Scheme)
(Avstria) These are high-head pesk load stations producing a total

of about 390 mllioh XTh pene

fo far ms is known almost the entire outpud ie exported

to the Germza ;rid but there are reperts cf suppliss being
given to the followlng local plantss~

(1) Helxke) plant 5,%, of CARCIVRY

(2) Allgemeine Starlwerks plent ¥ of St. GALLENKIRCH.

(3) Dalmler Benz plent et VANDANG. The magnitude of these
supplies is not lnewa, The gtations are believed to
have besn recently completed = possibly in the last 6

montha.
Ge KAPRUN Capuoity 160 ) :
ROLERBODEN Copaelty 30 i) (TAUERS Hydro Scheme)
(huztria) These are higheheed stations producing a total of about

750 miliion kivh p.as The disposal of the energy
is not known for certaln but it is believed that it is '
\ mostly supplied to the Austria aluminium industry - part-
\ ieulerly to the large new plant at BRAINAU,
The ststicas are beliaved to have been completsd im the
last 6 months.

[ 9 OB RAETHRG Capacity L0 )
ffu‘,sa . Capacity L0 M) {1 dydro Soheme)
SIMBACH Glmﬂit‘y 10 ME)

{Austro=Germesn These are low heed flow stations producing a total of
frontier) ebout 600 mil fon Kith pes. almost the whole of which

is believed to be supplisd to the new aluminium works
at PRAVNAU Conatruetlon of the stations was reported
to have started in 1930 and it is known that
was nearing completion at the sad of 12.3. It im pose
8ible that all three stations have been completed in
the last & months.

The only reports of & station being milt for a "secrst” s is
0%, 1220L4/P.5/3676 of 26/5/L3 which tells of the construstion oﬁs largest
wind tunnel in the Reich {Um x 8x) at OUTZ in the Tyrel which is to use
100,000 5P from an enormous water power stution on ths AACHE river. The
speed of flow in the tunnel is to be faster than the speed of sound,

It is believed that this report may have some conneotion with the kmown
hydra-elsctrioc constructional work in the O0TZTAL but the powsr said te be
required by the wind twmel appears fantastic.

£ ¥.5. %here is a villnge cslled 0¢7Z ({!77) on the R. Acme (Drzrar)
about 2% km dowmstresm from LAWEYNELD (where s large hydro=slectric statiom
ie believed undsr comstruction) snd about 5 km from the confluense of the

Figure D.277: Horace K. Calvert to William P. Maddox. 10 July 1944. SUBJECT: Hydro-Electric
plants over 50 MW capacity in Germany and Austria that might have been started up in the last
6 months [NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime
Positive Int. (July-October 1944)].
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EVALUATION SECTION

POST OFTICE BOX 1142 S‘ECRET

Alexandria, Virginia

!. f(ﬂf ‘é/ 0.,/ Lwﬁ}w 4 September 1944
V

ud +l
J

IEMORANDUM FOR MAJOR PARKER:
Subject: Large power plants.

1. The following power plants have been indicated as being
larze ones:

(a) Grosskraftwerk Golpa, Zschornewitz. This is the electrical
power plant for both Halle and Leipzig as well as the
surrounding territory. It is e very large plant with 15
tall smokestacks. Coordinates: N 51943'; E 12024',

(b) Sachsenwerk, Nieder Sedlizt near Dresden. Coordinates:

N 51°; E 135°60',
(¢) Persenbeug, Lower Austria. Coordinates: W 48°121;
E 15%905°.
(d) Lavemuend, Carymthia. Coordinates: N 46°38t; E 149567,

Positive Int. (July-October 1944)

ime

US Wart

L]
.

GERMANY

They are pre=-war power plants but their existence is being
mentioned in view of your recent inquiry.

P P .
‘>{‘bLK> Y
STEPHEN S. LAPKA
Mejor, A. U. S.

NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2
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Authority N 41 F01LF

SEe Rey

Figure D.278: Stephen S. Szlapka. 4 September 1944. Subject: Large power plants [NARA RG 77,
Entry UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July-October
1944)].
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68 LC/MIS/NOI-
20 Dec 44

o
w
i i
@ /- »
2= Neme t BRANDSTETTER, Richard
é A Rank; Soldet
[ Unit: 1/1/330/183 V. Gren Div
ol - Cept: 17 Nov Lh.

2 Interrogated: 6824 DIC/MIS, 13 Dec 4h.

< I. Preamble

P/W is & friendly 32 year old electricien from VIENNA. Ie has
been employed by the SIEMENSWERKE since 1931, but as he was always on the
roed instelling high tension lines, arnd reported only tc the works essign-
ment office on NIEBELUNGEN GASSE 8-11, he was unfamilier with the home
concern. Because all "indispenseble perconnel" lists were cancelled in
Jul 4, he received his orders while on & trip when it was too lete for
his firm to heve him reclassified and he weas called up in iug L).

Reliebility: E-2 (Source good, probably true report)

HYDRO- TRIC WO

Since the war there has been a high priority on electric power
instellations for the S Austrien and N Yugoslevian districts. 4ll the
hydro-electro &nd steem-power works were combined into a ring network,
which delivered the current to this overland ring from which it was trens-
mitted to the different users. This Austrien network was connected with
the Germen ring so thet now practically all of GERMANY and AUSTRIA is
supplied by this centralized network. Beceause the power aveilable was not
enough, new stetions hed to be constructed for S AUSTRIA eand N YUGOSLAVIA,
between which there were 2 distinct nets; the DRAU end the MUR. In both
of these nets are 4 combined hydro-electric works two of which ere for the
MUR network, located at LEOBEN, 15'05" E, 47'24* N, which acts &s the heed
station. It hes 3 turbines running. The other is located at COSTING,
which is at the end of the chaein, The 2 intermediate stations ere not
known. The DRAU (DRAVA) chain consists of the SCHWABECKER stetion which
ects es the head station, fully completed since 1943, running with three
24 MW powered turbines, producing ebout 1,000,000 K¥. The 2nd in the
chain is at Lav,  baving 2 turbines, but with only one in operation.
The 2nd turbine was still unfinished in Jul 44, tecause of material short-
&ge. No one knew when it would be finished. This is also to have 24 MW
power. The 3rd in the chain, UNTERDRAUBURG, hes two 22 My turbines oper=
&ting; one since May 4), the other since Jun L4y« Another turbine of the
Same capacity hezs not been completely installed. Preperations for the
works was begun in the fell of 42; the construction, however, did not com-
mence until the early pert of 43. 4 new RR bridge up stream from this pro-
Ject, sterted in 41 or 42, wes completed in Jen 44e The works at FALL
were completed by the Yugoslav government before the war, and consists

of 3 old type turbines mede in Jugoslavia with a pro
R ug probable output of

OTHER ELECTRIC PLANTS
TRIFAIL, YUGOSLAVIA

This works hes j turbines, only 2 of which are operating, one of
22 MW, the other of 18 MW, both producing sbout 40,000 KW. Installation
of 100 KV transformers on the opposite side of the River SAVA hed begun
in Feb 44.

REICHENBURG

Steamworks with 1 turbine operating, power unknown.

BARTHENNEN WERKE, PARTHENNEN, Austris. 10'04* E, 46'58+ N.

The proposed lergest Hydro-electric plent in AUSTRIA is being
constructed et the above location. It is supposed to have 6 or 7 turbines
each with & cepacity of at least 24 MW running under high pressure. P/W
received this informetion from other SIEMENS electricians who hed done
some work on this project.

Figure D.279: 6824 DIC/MIS/NOI-474. 20 December 1944 [NARA RG 77, Entry UD-22A, Box
171, Folder 32.7003-3 GERMANY: US Wartime Positive Int. (Nov. 44-June 45)]. “Since the war
there has been a high priority on electric power installations for the S Austrian and N Yugoslavian
districts. All the hydro-electric and steam-power works were combined into a ring network.... Be-
cause the power available was not enough, new stations had to be constructed for S AUSTRIA and
N YUGOSLAVIA....”

Int. (Nov. 44-June 45)
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NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-3
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Werner Grothmann on enrichment of U-235 [Krotzky 2002]. For a discussion of the
background and reliability of this source, see pp. 3396—3397.

[S. 6] Ich wei8 allerdings nicht, woher das Material
kommen sollte, denn unsere eigene Anlage im
Erzgebirge lief ja auch erst ganz kurz und lieferte
nur sehr wenig, wie ich horte.

[S. 32] Die erste Schwierigkeit bestand in der
Herstellung des Materials, also des Sprengstoffes.
Das hat sich bis wenige Monate vor Kriegsende
auch nicht drastisch verbessern lassen. Erst fiir
1946 rechneten wir eigentlich mit der Serienpro-
duktion von Atombomben.

[S. 33] Auch ich habe manches erst sehr spét
erfahren und einiges auch erst nach dem Krieg.
Zum Beispiel die Sache mit der Anreicherung.
Es stimmt wirklich, dass die Reichspost 1944 die
groftechnische Trennung der erforderlichen Sub-
stanzen fiir die Bombenfabrikation hinbekommen
hat. Es war von Ardennes Verdienst. Die Einrich-
tung, wo das lief, lag weit auflerhalb Berlins und
ist vermutlich nach Kriegsende unter russischer
Aufsicht noch eine Weile weiterbetrieben worden.
Spéater hat man angeblich die Anlagenteile abge-
baut und in den Osten gebracht. Vielleicht stehen
die heute noch irgendwo herum. Die Tarnung fiir
diese Anlage war hervorragend, weil sie trotz ihrer
enormen Grofle nicht auffiel. Das Beste war aber,
dass tberhaupt kein grofler Personalaufwand be-
trieben werden musste. Das erzeugte Material war
aber nur fiir die Reichspostforschung vorgesehen.
Diebner hatte seine—ebenfalls begrenzten—
Quellen und wir konnten fiir unsere Projekte
kurz vor Kriegsende auch auf eigene Anlagen
zurlckgreifen, die aber auch noch lange nicht
soviel liefern konnten, wie wir damals wiinschten.
Die gesamten Mengen kann ich nicht nennen, sie
waren nicht umwerfend.

[p. 6] However, I do not know where the
material came from, because our own plant
in the Erzgebirge ran only very briefly and
delivered very little, as I heard.

[p. 32] The first difficulty lay in the
production of the material, the explosive.
That did not improve dramatically until a
few months before the end of the war. We
did not expect mass production of atomic
bombs until 1946.

[p. 33] I also learned many things very
late, and some things only after the war. For
example, the matter of enrichment. It is true
that in 1944 the Reichspost achieved the
great technical separation of the necessary
substances for the bomb production. It was
thanks to Ardenne. The facility where it
ran was far outside of Berlin and probably
continued to operate for a while after the
end of the war under Russian supervision.
Supposedly they later dismantled the plant
parts and brought them to the east. Maybe
they are still around somewhere today. The
camouflage for this plant was outstanding
because it did not attract attention despite
its enormous size. The best thing, however,
was that a large workforce was not neces-
sary. The material produced was, however,
intended only for Reichspost research.
Diebner had his—also limited—sources, and
we were able to use our own equipment for
our projects shortly before the end of the
war, but they could not deliver as much as
we wanted then. I cannot name the total
quantities; they were not overwhelming.
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[S. 36] Frau Beinhorn hat ihn uns empfohlen, weil
der rund um die Uhr arbeiten konnte und, wie
es schien, nie miide wurde. Diebner hat ihn mal
[deshalb] als das wandelnde schlechte Gewissen
seiner Kollegen bezeichnet. Schwietzke hat [...]
auf die Frage nach dem Energiebedarf fiir eine
bestimmte Anlage gesagt, das, was wir da rein-
stecken, bekommen wir bald hunderttausendfach
zurlick.

3709

[p. 36] Mrs. Beinhorn recommended him to us
because he could work around the clock and,
as it seemed, never become tired. Diebner once
[therefore| described him as the walking guilty
conscience of his colleagues. Schwietzke said
[...], when asked about the energy requirements
for a particular installation, that what we put
in there will soon come back a hundred thou-

sandfold.

[Grothmann stated that he knew very little about where or how enriched uranium was produced,

but he gave several important clues:

e The Reichspost had at least one U-235 enrichment facility that was located “far outside

Berlin.” For security, that facility would likely not be part of some other facility, but for
convenience, it might be located near another relevant facility. Most uranium ore in Germany
was processed at Auer in Oranienburg, approximately 35 km north of Berlin, so that is
one possible location. The Reichspost had major research facilities in Miersdorf (now part
of Zeuthen) approximately 22 km southeast of Berlin, Kleinmachnow 19 km southwest of
Berlin, and Manfred von Ardenne’s mansion in Lichterfelde approximately 12 km southwest
of central Berlin, so those are other possible locations [Zeman and Karlsch 2008, p. 12].
Grothmann said that the enrichment facility used von Ardenne’s designs, which suggests
that it was electromagnetic enrichment similar to the U.S. calutrons at Oak Ridge. (Von
Ardenne was an expert on electromagnetic manipulation of charged particles in electron
microscopes and television picture tubes, and is known to have designed electromagnetic
enrichment devices.) The facility was noteworthy for its “enormous size,” which also suggests
electromagnetic enrichment; uranium ions are separated out in low-density ion beams that
travel up to several meters each, so hundreds of such bulky machines might be required to
function in parallel. This facility became fully operational no later than 1944, or 1943 if it
supplied fuel for what Grothmann said was a failed autumn 1943 test in the North Sea.

The SS had at least one U-235 enrichment facility in the Erzgebirge region, but Grothmann
did not provide any clues about what enrichment method(s) it used. This region was heavily
mined for uranium by the Russians after the war. If the SS chose to locate an enrichment
facility there, it suggests that Germans were mining uranium there during the war.

Werner Schwietzke apparently designed and promised great returns from a special installation;
he is known to have spent the war developing uranium gas centrifuges with Werner Holtz for
the Army Ordnance Office [p. 3542].

Kurt Diebner had sources of enriched uranium that were independent of the Reichspost and
SS facilities, but Grothmann did not elaborate. Those might be (1) Schwietzke’s centrifuges,
(2) centrifuges in the Hamburg/Kiel area managed by Paul Harteck, Wilhelm Groth, and
Konrad Beyerle, (3) the “isotope sluice,” a centrifuge-like device developed by Diebner’s close
collaborator Erich Bagge, and/or (4) presently unknown additional sources.

It is important to find more information about all of these uranium enrichment facilities. It is also
possible that there were other important enrichment facilities that Grothmann did not know about

or did not mention in the interviews.]
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Known/Reported Sites Now in France

Leslie R. Groves to Robert R. Furman. 25 November 1943 [NARA RG 77, Entry UD-
22A, Box 171, Folder 32.7003-1 GERMANY: US Wartime Positive Int. (July 42—June
44)].

1. Colonel Dix [OSS] came over and told me that there was some new generative capacity going in
at Génissiat on the Rhone River about 5 kilos from Belgarde. He stated that two generators were in
and tested, that two were nearly installed and that two more were to come in two or three months.

2. I secured two reports from the Chief’s office which bear on this subject. |...]
3. I cannot understand why the Germans are permitting this installation of power equipment to go

on unless they have some definite need for it. This section of the country should not be overlooked
and by section I mean anything within reasonable reach by high tension lines.

[From or to?] Colonel O’Conor. 31 December [NARA RG 77, Entry UD-22A, Box 171,
Folder 32.7003-1 GERMANY: US Wartime Positive Int. (July 42—June 44)].

French Plant at Génissiat on the Rhone River 8—65 KW Hydrogenerators. Four in place. Two
nearing completion. Two on foundations. No apparent transmission lines, power to service.

[See document photos on p. 3711.

Leslie Groves and the OSS were concerned that occupying Germans could be building the large
Génissiat hydroelectric plant on the Rhone river in eastern France to power a nearby uranium
enrichment facility.]
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MEMORANDUM to Major R. R. Furman.
i Colonel Dix came over and told me that there was some new
generative capacity going in at Genissiat on the Rhone River about
5 kilos from Belgarde. He stated that two generators were in and
tested, that two were nearly installed and that two more were to
come in two or three months.
2. I secured two reports from the Chief's office which bear
on this subject. ("Compagnie Nationsle du Rhome" - 1939, Cinquieme
Rapport Technique de M. Jean Aubert and "L'amenagement du Haut-
Rhone frangais, Utilisation de la chute de Genissjaet" - Octpber N
ol Gé’éMMul s e adtennd \{'ﬁk\i-\ﬁm
~—~
- 3. I cannot understand why the Germans are Permitting this
< installation of power equipment to go on unless they have some
b definite need for it. This section of the country should not be
Ei overloocked and by section I mean anything within reasonable reach
by high tension lines.
<
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Colonel QO!'Conor 7(/?/{3

: French Plant at Genissiat on the Rhone River 8-85 KW
hydrogenerators. Four in place. Two nearing ‘completion.

Two on foundations. No apparent transmission lines, power to
service.

Figure D.280: Leslie R. Groves to Robert R. Furman. 25 November 1943 [NARA RG 77, Entry
UD-22A, Box 171, Folder 32.7003-1 GERMANY: US Wartime Positive Int. (July 42-June 44)].
Groves was concerned that occupying Germans could be building the large Génissiat hydroelectric
plant on the Rhone river in eastern France to power a nearby uranium enrichment facility.

NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-1
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Known/Reported Sites Now in Poland

Karl Cohen to Philip Morrison. 7 August 1944. [NARA RG 77, Entry UD-22A, Box
168, Folder 203.11 Tech-Countermeasures + RW 1943-1944]

1. T have your memo of August 1. Pursuing your thought that we should take definite steps to
counter enemy use of a device, I add the following suggestions:

4. Most of the threat would disappear if Upper Silesia were neutralized. If the Russians are not
able to force a rapid decision in this sector, we should urge heavy strategic bombing of all power
plants in this region from Russian bases.

8. We have ample evidence to justify bombing the Auer works on a strategic basis. This firm
certainly has a key role in any program of consequence, and should be given special attention. Have
we reconnaissance pictures of Auer?

[See document photo on p. 3713.

Based on intelligence not specifically described here, Leslie Groves’s Foreign Intelligence Unit be-
lieved that there were important German nuclear weapons plants in Upper Silesia. They also rec-
ommended bombing Auergesellschaft in Oranienburg, which the U.S. ultimately did.]
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MEMORANDUM TO: P. Morrison August 7, 1944.

FoND

DECLA!

FROM: K., Cohen

Authority

1, I have your memo of August l. Pursulng jyour
thought that we should take definite ateps to counter enemy use
of a device, I add the following suggestlons:

2. A defense group prepared not only for sclentiflc
detective work, but also for the more obvious clvlil defense
measures, should be set up in England immediately, It must be
mobile and equipped to determine what area after an explosion 1s
still habitable, The nucleus of speclalists experienced in fleld
tests which has been established for Site X can furnlsh the cadres.
Adequate attentlon must be pald to the psychologlical side of the
defense group., It should be given a false front of the beat-
publicized sclentists of both countries and glven a good newspaper
neme like "Atomic Warfare Defense Zectlon”", For morale purposes
i1t would be most important for the public to feel that we were
well prepared in advance, The "false-front" need not be notified
for the present.

Z. The above measures are not alarmist; they are
prophylactic, and are dictated by the possibilities shown in our

last report. oy
4, Most of the threat would disappear 1f Upper Sllesia

were neutralized, If the Russians are not able to force a rapid A\

decision in this sector, we should urge heavy strateglc bombing of

all power plants in this reglion from Huasian bases, -

5, Personally, I would prefer this procedure to the
bombing of Bisingen on present evidence. At any event, Blsingen
should not be attacked without detalled reconnaissance and analysis,

6, Heflection on last week's conversations highlighted
the followlng points

a) It 1s possible for the enemy to produce devices at a
dangerous rate.
b) We have no direct evidence that he 1s dolng so,

a) and b) together infer that the enemy 1s probably doing nothing,
But this is not enough! ¥%e need & cruclal experiment,

7. In this respect the reaction of the enemy to an
taccldental' (1.e. incidental to other attacks) bomblng of his
metal stores, or of Auer, would be most instructive.

8, We have ample evidence to Jjustify bombing the
Auer works on a strategic basis, This firm certalnly has a key
role in any program of consequence, and should be given specilal
attention, Have we reconnalissance pictures of Auer?

cct R. Furman
B. lenke

J. King
File

Figure D.281: Based on intelligence not specifically described here, Leslie Groves’s Foreign Intelli-
gence Unit believed that there were important German nuclear weapons plants in Upper Silesia.
They also recommended bombing Auergesellschaft in Oranienburg, which the U.S. ultimately did.
Karl Cohen to Philip Morrison. 7 August 1944 [NARA RG 77, Entry UD-22A, Box 168, Folder
203.11 Tech-Countermeasures + RW 1943-1944].

NARA RG 77, Entry UD-22A, Box 168, Folder
203.11 Tech-Countermeasures + RW 1943-1944
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NARARG 77, Entry UD-22A, Box 171, Folder 32.60-2 GERMANY

Figure D.282: Notes from a meeting with Philip Morrison and Karl Cohen state: “3. Silesia, Breslau
likely locations” for uranium enrichment plants, based on intelligence not recorded here [NARA
RG 77, Entry UD-22A, Box 171, Folder 32.60-2 GERMANY: Summary Reports (1945-1946)].
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OFFICE OF STRATEGIC SERVICES

WASHINGTON 25, D. C.

T

‘I)F !(Efl' 0 I

(Authority: Library of Congress, Mpp Section)

R., 7/4/45

c 6 April 1945
§:i
>
o< KA=1T2
ez 5
g T0: Major Francis J. Smith,
2 Washington, De Co
FROM s Technical Section,
Cole Ho We Dix /A
SUBJECT: Ceble #8127 from Bern, dated 4 April 1945
In a cable from Bern dated 4 April, the following
comments are made:
An importent leboratory for bresking atoms is located
o« n at Wassersau Forschungs Anstelt Walchensee,
en
= = Siemens Forschungs Amstalt from Sargan, Silesis was
S = transferred to Thurigen., Most of the equipment was
(o '? lost enroute. ;
e )
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e 3 WASSERAU: ca., 20 mi. SW of Pilsen (Eohemia) 49° 35' N
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g 11® 20" E
<
Z

GERMANY:
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Figure D.283: H. W. Dix to Francis J. Smith. 6 April 1945 [NARA RG 77, Entry UD-22A, Box
171, Folder 32.7003-3 GERMANY: US Wartime Positive Int. (Nov. 44-June 45)].
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A.D.I. (K) Report No. 113A/1945. Suspected ‘V’ Weapon Factories—Germany and

Poland. [NARA RG 77, Entry UD-22A, Box 165, Folder ALSOS MATERIAL]

UNDERGROUND FACTORY, WIELICZKA, POLAND.
(March 1944).

15. A Polish refugee, who had worked in the Wieliczka area until March 1944, mentioned that
towards the ends of 1943 the Germans had installed a plant for secret weapon production in a salt

mine to the South-West of the town on the northern side of the Wieliczka-Swoszowice road at 49°
58 50” N., 20° 3’ 0” E.

16. The entrances to the site were guarded by black uniformed guards and the workers, who were
all interned Jews, were never allowed to go out for air; it was understood that the mortality rate
was very high as a result of these restrictions and the unhealthy working conditions.

17. Informant added that many of these workers and some of the machinery had been transferred to
Wieliczka from another secret weapon factory situated to the North-East of Debica at approximately
50° 8 N., 21° 33’ E. The local Poles were fairly sure that Debica was producing V.1’s in 1943 as
these were tested in the neighborhood and fell in the town of Sandomierz (50° 30’ 40” N., 21° 46’
00” E.)

[See document photo on p. 3717.

This report described an underground plant in Poland that seemed much more secretive than
standard V-1 and V-2 plants. If it was more secretive, was it producing modified missiles, or
unusual warheads for missiles, or other advanced weapons?]

[For some other known or suspected nuclear sites in Poland, see:

pp. 40694071
pp. 4440-4477

pp. 4902-4903

See also nearby Kaliningrad, formerly Koénigsberg, East Prussia: pp. 3928-3933]



D.4. ENRICHMENT OF URANIUM-235 3717

A SECRET .
4 ———— 1
-
UNDERGROUND ¥..CTORY, OBRIGHELIN. (MAITITHE LM R‘F;}
o
" 9. ~n undated interrogation report from a Fro nech source leﬂtlon% the

IF

existence of an undersround factory at Obrigheinm (49 21' 10" N., 9° 05' Lo® B)
where 1YY weapons or perhaps poison gases were being manufactured.

10. Tt was wnderstood that this undergiound factory was on or near the
gsite of a former plaster works and ite LfSOHﬂLl, who were accoimodoted in
barrack huts, includecd a nurber of conqcrlgtgu Prenchien drafted from
‘Btrasbourg.

DECLABSJS

)
Authority _'\I

SUSPICTED 'V! JEAPON FACTORY, SCHONEEECK .17 DER PLEE.
(Jenuary 1944 ).

LIk & German _rwy P/W had received a letter from his wife in January
1944 in which she said that a factory at Schonebeck an der Albe was making
parts for secret weapons. ‘

327 P/W @id not know the nzic of this factory but believed thot it lay
on the eastern side of the Friedpich Stresse between pinpoint 742862 and
pinpoint 746866 GSGS 4414 Sheet 3936.

SUSPICTOUS U-BO..T PEN, BEREMEDN.
(suzust 1944).

15 iy Luxei:ﬂaour;; engineer interroznted on the Continent had paid a visit
in Juwgust 1944 to a U=boat pen under construction on the eastern bank of
the River Jeser, 16 miles North-7est of Breuen,at 668987 G8GS L4081, Sheet 47.

14, ot the time of infornant's visit the roof of the concrete pen was
being increased in thickness fron15'@4. to 24 £+, and the side walls were
being similarly strengthened. He heard that it was originally intended to
be used for U-boat asseibly but thet it was probebly to be handed over to
the G,....F. and used for the wenufacture of 'V' weapons.

UNDERGROU. D _CTL?.[ ', WIBLICZK.., POL.ND.
(diarch 1944) ;

B L .. Polish rr..f‘u&ee, who had worked in the ''ieliczka erca until :
March 1944, mentioned that towerds the end of 19..3 the Geruans had installed
a plant for secret weapon production in a salt idne to the South-—rir_.st of
the town on the northern side of the 'flcllczkw—Swouzovnce road ot 49° Sl

= 504 1f,, 20° 5 ot B,

16,  The entrances to the site were guarded by black uniformed guerds
and the workers who were all interned Jews, were never allowed to go out
for air; it was understood that the neortelity rate was very high 88 a

= result of these restrictions zné the unhealth;,r worling: o cndd thons.

17 Infor‘m.mt added that : wny g these Workurs and soue of the

rachinery 'had been trensferred to Wieliczka from another secret weapon

factory situsted to the lorth-Bast of Debica at approxinetely 50° 8! N,
21° 33' B, The local Poles were fairly sure that Debica was producing V.1's
! “:?ﬁ.,lﬁ#é as thesa were tested m the neig hbourhood and fell in the tovm of
‘Sendorierz gﬁc m' wwizz #6' oo" E.) _

NARA RG 77, Entry UD-22A, Box 165, Folder ALSOS MATERIAL

Figure D.284: A.D.I. (K) Report No. 113A/1945. Suspected ‘V’ Weapon Factories—Germany and
Poland. This report described an underground plant in Poland that seemed much more secretive
than standard V-1 and V-2 plants [NARA RG 77, Entry UD-22A, Box 165, Folder ALSOS MA-
TERIAL].
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Known/Reported Sites Now in Austria

Allen Dulles. 4 March 1944 OSS report. [Allen W. Dulles Papers: Digital Files Series,
MCO019-09, Public Policy Papers, Department of Special Collections, Princeton Uni-
versity Library. https://findingaids.princeton.edu/catalog/MC019-09_c034
Reports_English_1943-1977_and_undated 19440304_0000033429.pdf]

In the Zipfer Brauerei (brewery) in Zipf, Upper Austria, some secret and important war production
is taking place. This production, which might be in connection with the secret weapon, is taking
place in the underground parts of the brewery.

From John Lansdale, Jr., to Leslie Groves. Subject: Extract from ASF Intelligence
Bulletin No. 10. 1 July 1944 [NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-
2 GERMANY: US Wartime Positive Int. (July—Oct. 44)]

The following is taken from Part V, paragraph 2, page 11 of ASF Intelligence Bulletin No. 10, dated
28 June 1944:

“When on furlough in December 1943, visiting relatives near Voecklamarkt, Austria, P/W saw
a very secret factory at Redl Zipf in a wooded ravine, about 200 meters north of the Redl Zipf
RR station on the RR between Voecklamarkt and Voecklabruck. The people living in the vicinity
believed poison gas or gas for secret weapons was being manufactured here but no one had definite
information because workers were not from the neighborhood and the plant was very closely guarded
by Gestapo in uniform and in plain clothes.”
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Report of Interrogation 11 October 1944 :
P¥ RAAB, Johann I0 Captain Campbell
Grenadier, Gren.Regt 305

Veracity and estimate of personalitys Believed to be reliable. PW is

a thirty-year old Austrian, formerly a traffic official (Fahrdienst-
leiter) for the Deutsche Reichsbahn in Austria. He was inducted into
the German Army 12 February 1944. PW is intelligent, observant and
cooperative. The information contained herein was gathered by PW as

a result of personal observation of the rail traffic between the instal-
lations involved and conversations with friends and acquaintances ac-
quainted with the plants.

NOTE: The information contained in this report is only preliminary and
a8 such, incomplete. A full report, together with sketches of instal-
lations discussed herein will be submitted 12 or 13 Octobers

Information obtained: In late September and early October 1943 PW be-

gan to notice an unprecedented amount of activa.ty on the rails Betvreen

Redl Zipf (N &8°02'07") Stadl-Paura (N 48 04'40") Ebensee (N47 48'40")
(E 13°04'40") (E 13%52' 409 (E13 46'50")

and Lenzing (N47°57'30"/EL3°39'30"), all in the Sakkammergut. All this
activity centered around the former Redl Zipf brewery storage cellars
which are cut out of the limestone shale in a nearby hill, The inmates
of a nearby concentration camp as well as numerous foreign and native
workers were called in to enlarge the working area inside the hill and
to lay a road bed for a railroad spur ruming into the installation.
Conerete was poured for the flooring and the whole interior section

was remodeled to provide work shops. Power lines were brought in from
nearby Timelkam providing a current of 15,000 volts, and vast quantities
of special equipment (discussed below) began to arrive even before the
place was ready for production. The German engineers in charge as well
a8 their underlings were all inflormed that the installation had to be
ready for full production within a period of four months, While this
was going on at Redl Zipf the artificial fiber plant in nearby Lenzing
(Zellwolle Fabrik A.G., of. report 1219, 1 May 1944) was being remodeled
for a change over in production. The nature of this remodeling was un-
known to PW or any of his acquaintances but in light of its contributions
to the Redl Zipf installation it is apparent that the conversion wad
made to subordinate the activity of Zellwolle A.G. to Redl Zipf.

The engineers in charge of construction and production as well as almost
all of the workers were Germans from the Altreich and practically all

of them (total number of workers estimated at 2000) were trusted party
members wearing the golden party membership insignia. PW¥ became ac-
quainted with the manager, Technischer Ingenieur Helmut Novotny as a
result of damage to some of the equipment being shipped to Redl Zipf.
Novotny was on the scene from the very beinnings of the construction
period and stayed on after it got into production. Another personality
whom PW remembers well was a man named Hollstein, also German, but
Hollstein's visits became sporadic after the plant was completed. In a

SECRET

Figure D.285: Report of Interrogation PW RAAB. 11 October 1944 [NARA RG 77, Entry UD-22A,
Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July-Oct. 44)].



3720

41

DECLASSIFIED

Authority

Int. (July-Oct. 44)

1ve

Posit

1me

US Warti

GERMANY

NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-2

APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

# SECRRET

conversation with Novotny PW learned that there had previously been two
similar installations of the same type in Germany itself--one in Sandhofen,
nor th of Mannheim and one in Wiesoppenheim, just west of Ludwigshafen. Both
these installations had been destroyed as a result of Allied bombings, but
it was felt that this had occured more or less by chance as everything
else in the area suffered egually, and the above mentioned installa tions
were above ground, unlike the Redl Zipf plant.

" The product of the firm is known to the workers only as "liquid gas" and,

based .on PT's knowledge of the raw materials delivered to the plant, it
would appear to be some kind of explosive. Among the raw materials de=-
livered to the plant were large quantities of coal (not for power, be-
cause all power was electric), bauxite, which came in Hungarien R.R.
cars, lead, beryllium, tungsten, lye (which came from the Solvay firm
in nearby Ebensee (this firm, in turn, was importing large quantities
of thorium from Hungary and elsewhere in the Balkans. Lye and cellulose
in large sheets came from the Zellwolle A.G. in Lenzing. From Ebensee
also came 25 to 30 kilo sacks of a substance described on the bills-of-
lading as Chlorzont (an ash-gray colored powder).

The equipment inside the plant consists of circa 200 boilers of unusual
construction in that they are completelly lined with some argillaceous
material and covered over on the outside with some white metal, nmmm of
which is unknown to PW, but it is supposed to be a non-magnetic sub-
stance. These boilers are situated in different compartments and are
connected by a system of pipes and conduits running between the sections
and through the concrete walls, P7¥T himself only saw the inside of the
plant on one occasion, bdbre completion, when he brought some materials
into the installation. His other information comes from his wife's
brother who was employed in the plant, The gas, or liquid, prepared
was stored in large high-pressure cylinders about 35 to 4 meters in
height and 1% to 2 meters in diemeter. PW believes they were constructed
of more than usual strength steel. They too, as well as all connections
and valves, were lined with an earthenware type coating.

The product, when ready for shipment, was sent to an already established
munitions factory in Stadl Paura (cf. report 1219, 1 May 1944--PW's
information on this plant differs substantially from that given in above
tikx report and will be covered fully in final report). Great care had
to be exercised in transferring the liquid from the high-pressure con-
tainers to the tank cars. The hosea used for making the transfer were
made of rubber impregnated fibers reinforced on the ouxtEide with flex-
ible bands of the same white and allegedly non-magnetic metal used in
the construction of the boilers referred to above. Even the nozzles
were lined with an earthenware coating to prevent any contact of the
liquid and the metal, The tank cars themselves were extraordinary.They
were completely constructed of a clay or heavy earthenware substance
and were bedded on thick felt cushioning. They may have been reinforced
with metal inside the walls of the tanks, but no metal was visible from
the outside. There were 6 of these tank cars, each containing 250
hektoliters and they had been specially built by & firm in Ludwigshafen.
They were used only on the Redl Zipf--Stadl Paura run. On one occasion

SECRET

Figure D.286: Report of Interrogation PW RAAB. 11 October 1944 [NARA RG 77, Entry UD-22A,
Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July-Oct. 44)].
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Pl examined the residue clinging to the underside of a tank car 1lid after
it had returned from Stadl Paura. He found a number of lumps of a thick
gummy grayish substance with traces of what looked to him like oil on the
surface. It was absolutely odorless. He was surprised at the grayish
color for he had been told that the gases themselves, when in liquid form,
were of a green or yellowish color. He surmised that when pressure was
released radical changes took place in the substance.

It is noteworthy tnat the workers in the plant complained of loss of
appetite and one of them, a brother in law of PW, said he could no longer
enjoy e regular meal. Peasants in the vicinity were required to make reg-
ular delivery of whole milk for the workers. All workers were absolutely
forbidden to drink any alcoholic beverage, even beer, whether on or off
duty. Brother in law of PW confessed that he had tried a few glasses of
beer anyhow, but to his surprise found it distasteful. He felt that the
gases or something else in the atmosphere of the installation were respon-
sible for this. Other workers were undergoing the same experience. How-
ever, as this brother in law was receiving over 50RM per week for the rel-
atively unskilled work he wes performing (transferring the liquids from
conteiners to tank cars) he was not complaining too much about his health.

On one cccasion, when PW tried to draw Novotny out a little about the
nature and use of theliquid gas Novotny put him off with what the PW
considered fairy tales about "freezing gases" and "explosives which
detonate with unheard-of frce," or "weapons which will stop motors
from functioning." . PW believed that Novotny was strimgng him along
just to be polite rather than telling him point blank that it was none
of his business.

Later, before PW was inducted into the army, the RR delivered 4 large
dynamoes (marked "Henkel") and 16 to 18 smaller dynamoes (marked "Bosch")
to the plant. He wondered what these were for inasmuch as the plant
already was getting 15,000 volts from Timelkam. Included with these

was a large variety of miscellaneous electrical equipment including
transformers and items which PW had never seen before. He knew that
electrical furnaces, albeit small ones, had been instelled in the

plant and felt that perhaps these dynamoes were used to furnished
additional power for them .

P learned from a worker at Stadl Paura that "a new type shell casing "
was being turned out. So far as he recalls this shell case was of a
8ize suitalls for use in the largest field artillery pieces and was

made of some kind of white metal., Whether or not there was any con-
nection between these shell casings and the liquid gases being delivered
there PW does not know.

End of prelimdmary reports

SECRET

Figure D.287: Report of Interrogation PW RAAB. 11 October 1944 [NARA RG 77, Entry UD-22A,
Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July-Oct. 44)].
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Report of Interrogation PW RAAB. 11 October 1944. [NARA RG 77, Entry UD-22A,
Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July—Oct. 44)]

Report of Interrogation 11 October 1944
PW RAAB, Johann 10 Captain Campbell
Grenadier, Gren. Regt 305

Veracity and estimate of personality: Believed to be reliable. PW is a thirty-year-old Austrian, for-
merly a traffic official (Fahrdienstleiter) for the Deutsche Reichsbahn in Austria. He was inducted
into the German Army 12 February 1944. PW is intelligent, observant and cooperative. The infor-
mation contained herein was gathered by PW as a result of personal observation of the rail traffic
between the installations involved and conversations with friends and acquaintances acquainted
with the plants.

NOTE: The information contained in this report is only preliminary and as such, incomplete. A full
report, together with sketches of installations discussed herein, will be submitted 12 or 13 October.

Information obtained: In late September and early October 1943 PW began to notice an unprece-
dented amount of activity on the rails between

Redl Zipf (N 48° 02’ 077), Stadl-Paura (N 48° 04’ 40”), Ebensee (N 47° 48’ 40”)
(E 13° 04’ 40”) (E 13° 52" 40”) (E 13° 46" 30”)

and Lenzing (N 47° 577 30" / E 13° 39’ 30”), all in the Salzkammergut. All this activity centered
around the former Redl Zipf brewery storage cellars which are cut out of the limestone shale in a
nearby hill. The inmates of a nearby concentration camp as well as numerous foreign and native
workers were called in to enlarge the working area inside the hill and to lay a road bed for a
railroad spur running into the installation. Concrete was poured for the flooring and the whole
interior section was remodeled to provide work shops. Power lines were brought in from nearby
Timelkam providing a current of 15,000 volts, and vast quantities of special equipment (discussed
below) began to arrive even before the place was ready for production. The German engineers in
charge as well as their underlings were all informed that the installation had to be ready for full
production within a period of four months. While this was going on at Redl Zipf the artificial fiber
plant in nearby Lenzing (Zellwolle Fabrik AG, of report 1219, 1 May 1944) was being remodeled
for a change over in production. The nature of this remodeling was unknown to PW or any of his
acquaintances but in light of its contributions to the Redl Zipf installation it is apparent that the
conversion was made to subordinate the activity of Zellwolle AG to Redl Zipf.

The engineers in charge of construction and production as well as almost all of the workers were
Germans from the Altreich and practically all of them (total number of workers estimated at 2000)
were trusted party members wearing the golden party membership insignia. PW became acquainted
with the manager, Technischer Ingenieur Helmut Novotny as a result of damage to some of the
equipment being shipped to Redl Zipf. Novotny was on the scene from the very beginnings of the
construction period and stayed on after it got into production. Another personality whom PW
remembers well was a man named Hollstein, also German, but Hollstein’s visits became sporadic
after the plant was completed. In a conversation with Novotny PW learned that there had previously
been two similar installations of the same type in Germany itself—one in Sandhofen, north of
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Mannheim and one is Wiesoppenheim, just west of Ludwigshafen. Both these installations had
been destroyed as a result of Allied bombings, but it was felt that this had occurred more or less by
chance as everything else in the area suffered equally, and the above mentioned installations were
above ground, unlike the Redl Zipf plant.

The product of the firm is known to the workers only as “liquid gas” and, based on PW’s knowledge
of the raw materials delivered to the plant, it would appear to be some kind of explosive. Among the
raw materials delivered to the plant were large quantities of coal (not for power, because all power
was electric), bauxite, which came in Hungarian R.R. cars, lead, beryllium, tungsten, lye (which
came from the Solvay firm in nearby Ebensee; this firm, in turn, was importing large quantities of
thorium from Hungary and elsewhere in the Balkans). Lye and cellulose in large sheets came from
the Zellwolle AG in Lenzing. From Ebensee also came 25 to 30 kilo sacks of a substance described
on the bills-of-lading as Chlorzont (an ash-gray colored powder).

The equipment inside the plant consists of circa 200 boilers of unusual construction in that they
are completely lined with some argillaceous material and covered over on the outside with some
white metal, name of which is unknown to PW, but it is supposed to be a non-magnetic substance.
These boilers are situated in different compartments and are connected by a system of pipes and
conduits running between the sections and through the concrete walls. PW himself only saw the
inside of the plant on one occasion, before completion, when he brought some materials into the
installation. His other information comes from his wife’s brother who was employed in the plant.
The gas, or liquid, prepared was stored in large high-pressure cylinders about 3% to 4 meters in
height and 1% to 2 meters in diameter. PW believes they were constructed of more than usual
strength steel. They too, as well as all connections and valves, were lined with an earthenware type
coating.

The product, when ready for shipment, was sent to an already established munitions factory in
Stadl Paura (c.f. report 1219, 1 May 1944—PW’s information on this plant differs substantially
from that given in above report and will be covered fully in final report). Great care had to be
exercised in transferring the liquid from the high-pressure containers to the tank cars. The hoses
used for making the transfer were made of rubber impregnated fibers reinforced on the outside
with flexible bands of the same white and allegedly non-magnetic metal used in the construction of
the boilers referred to above. Even the nozzles were lined with an earthenware coating to prevent
any contact of the liquid and the metal. The tank cars themselves were extraordinary. They were
completely constructed of a clay or heavy earthenware substance and were bedded on thick felt
cushioning. They may have been reinforced with metal inside the walls of the tanks, but no metal
was visible from the outside. There were 6 of these tank cars, each containing 250 hektoliters and
they had been specially built by a firm in Ludwigshafen. They were used only on the Redl Zipf-
Stadl Paura run. On one occasion PW examined the residue clinging to the underside of a tank car
lid after it had returned from Stadl Paura. He found a number of lumps of a thick gummy grayish
substance with traces of what looked to him like oil on the surface. It was absolutely odorless.
He was surprised at the grayish color for he had been told that the gases themselves, when in
liquid form, were of a green or yellowish color. He surmised that when pressure was released radical
changes took place in the substance.

It is noteworthy that the workers in the plant complained of loss of appetite and one of them,
a brother in law of PW, said he could no longer enjoy a regular meal. Peasants in the vicinity
were required to make regular delivery of whole milk for the workers. All workers were absolutely
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forbidden to drink any alcoholic beverage, even beer, when on or off duty. Brother in law of PW
confessed that he had tried a few glasses of beer anyhow, but to his surprise found it distasteful. He
felt that the gases or something else in the atmosphere of the installation were responsible for this.
Other workers were undergoing the same experience. However, as this brother in law was receiving
over 50RM per week for the relatively unskilled work he was performing (transferring the liquids
from containers to tank cars) he was not complaining too much about his health.

On one occasion, when PW tried to draw Novotny out a little about the nature and use of the
liquid gas Novotny put him off with what the PW considered fairy tales about “freezing gases”
and “explosives which detonate with unheard-of force,” or “weapons which will stop motors from
functioning.” PW believed that Novotny was stringing him along just to be polite rather than
telling him point blank that it was none of his business.

Later, before PW was inducted into the army, the RR delivered 4 large dynamos (marked “Henkel”)
and 16 to 18 smaller dynamoes (marked “Bosch”) to the plant. He wondered what these were for
inasmuch as the plant already was getting 15,000 volts from Timelkam. Included with these was
a large variety of miscellaneous electrical equipment including transformers and items which PW
had never seen before. He knew that electrical furnaces, albeit small ones, had been installed in the
plant and felt that perhaps these dynamoes were used to furnished additional power for them.

PW learned from a worker at Stadl Paura that “a new type shell casing” was being turned out. So
far as he recalls this shell case was of a size suitable for use in the largest field artillery pieces and
was made of some kind of white metal. Whether or not there was any connection between these
shell casings and the liquid gases being delivered there PW does not know.

End of preliminary report.

[See document photos on p. 3719-3721.]

Philip Morrison to Joseph Volpe. Evaluation of Documents in the Washington Office—
October 19, 1944 [NARA RG 77, Entry UD-22A, Box 171, Folder 32.60-2 Germany:
Summary Reports (1945-1946)]

[...] 7. The long Prisoner of War reports on Redl Zipf have already been discussed by Dr. Tolman.
It is reasonably certain that this is not a plant of interest to us [Manhattan Project] but may be of
interest to some of the Chemical Warfare officers. |...]
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[From this remarkably detailed PW report, it sounds as if something extraordinary was being
produced at the Redl Zipf plant, yet there is still not enough information to tell exactly what that
product was. It is possible that work conducted at this plant was one (or more) of the following:

e Production of uranium hexafluoride for U-235 enrichment. Uranium hexafluoride is corrosive
to most materials except nickel, aluminum to a certain extent (the white metal described
in these documents may have been nickel, aluminum, or an alloy containing one or both of
those metals), and certain ceramics (such as the earthenware or earthenware-lined containers
described in these documents).

e Enrichment of U-235 in uranium hexafluoride via gaseous diffusion, if the “circa 200 boilers of
unusual construction” that were “connected by a system of pipes and conduits” were gaseous
diffusion cells containing nickel diffusion membranes under high pressure.

e Enrichment of U-235 in uranium hexafluoride via centrifugation, if the “boilers of unusual
construction” were uranium gas centrifuges.

e Chemical reprocessing to purify Pu-239 from neutron-irradiated U-238.
e Chemical reprocessing to purify U-233 from neutron-irradiated Th-232.

e Production of a nerve agent. Sarin, cyclosarin, and soman (but not tabun) contained fluorine,
which made them corrosive to metals other than nickel or possibly aluminum.

e Production of a blistering agent. Mustard and some other blistering agents contained chlorine,
which made them corrosive to most metals.

e Production of a fuel-air explosive, such as a mixture of coal dust and liquid oxygen, or coal
dust and a corrosive nitrogen-based oxidizer (nitric acid, nitrogen tetroxide, etc.).

e Production of a corrosive nitrogen-based oxidizer (nitric acid, nitrogen tetroxide, etc.) for
rocket propellant.

e Production of a fuel for rocket propellant (hydrazine, etc.).

Any of the above options are possible based on the PW report. Of these options, arguably the best
fit might be uranium enrichment via gaseous diffusion or centrifugation of uranium hexafluoride.
Manhattan Project personnel certainly seemed to think the Redl Zipf plant could be doing nuclear-
related work, which is why they included it in their files and apparently spent some time analyzing
it. On what grounds was this PW report ultimately dismissed as not being nuclear-related?

The same information was repeated in the final version of this PW interrogation report, Report
1349, Report from Captured Personnel and Material Branch, 17 October 1944 [AFHRA 25177
electronic version pp. 923-935].

There were many other wartime intelligence reports about very secret, high priority, and extremely
mysterious work that was conducted at Redl Zipf [e.g., AFHRA electronic versions A6091 p. 12871,
25082 pp. 106-108; 25177 pp. 919-951; 25216 pp. 385-386].]
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Figure D.288: Map of the Redl Zipf facility from Report 1349, Report from Captured Personnel
and Material Branch, 17 October 1944 [AFHRA 25177 p. 932].
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Figure D.289: Remains of the Redl Zipf facility on the surface and underground today.
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Joseph Volpe to S. D. Brown. 18 October 1944 [NARA RG 77, Entry UD-22A, Box
171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July—Oct. 44)]

18 October 1944
MEMORANDUM to Lt. Col. S. D. Brown, Room 2B677, Pentagon Building.

It is requested that during interrogation of Prisoners of War information be procured concerning
the following:

Manufacturing plants at the following locations—

Redl Zipf Lenzing
Stadl Paura Timelkam
Ebensee

Companies—

de Boer, Ems, Germany

Rohstoff Handels Gesellschaft (Roges AG), Berlin

JOSEPH VOLPE, JR.

[See document photo on p. 3729. As shown by this memo, the Manhattan Project’s Foreign Intel-
ligence Unit continued to think that Redl Zipf and related facilities might be conducting nuclear
weapons work, and they sought further information on those sites.]

PW INTELLIGENCE SECTION, HQ MAAF. 22 December 1944. [AFHRA A6091
frame 1419]

[..] 4. SECRET WEAPONS, REDL ZIPF (A): At REDL ZIPF between VOCKLAMARKT and
VOCKLABRUCK, experiments are being made in connection with the atomic bomb. (See MAAF
S 6686, Intelligence Item 6, Secret Weapons, Austria.) Date of Information: June 1944. [...]

[If this intelligence report was accurate, it confirms that Redl Zipf was indeed conducting work
related to nuclear weapons development. What exactly was the information that was received?
Can the cited report, “MAAF S 6686, Intelligence Item 6, Secret Weapons, Austria,” be located in
archives now?]
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Report No. 551/158. 13 February 1945. Austria—Economic: Factory Redl-Zipf, district
Voécklabruck. [AFHRA 25177 electronic version pp. 944-947]

Source
LULLABY from Czechoslovak refugee who worked in the factory.

Date of Information
6.2.45

Reliability
Good

Subsource is available for interrogation until 20 Feb. 45. Urgent comments are requested.

1. The secret name of the factory is SCHLIER. All transports for this factory are delivered under
this name or “Zentralbauleitung Redl-Zipf”. The number of workers employed in this factory is not
known exactly to me, but I guess that about 1,000 men are now working there. The camp of these
workers is situated in the buildings of the brewery in ZIPF. The brewery works only in a restricted
measure. These workers are specialists—German only.

2. The factory has no name. It belongs to the Hermann Goring concern, LINZ (Austria).

3. High-explosive gas is manufactured in the underground tunnels and stored in vertical kettles (20
x 4 m), the pressure being 50-100 atm. These kettles are in the underground tunnels as well.

4. Two entrances lead to this underground factory and, out of these corridors, other corridors were
hewn in the rock which lead into working rooms, the number of these being 23. From these rooms
are pipe lines leading into the kettles. Some rooms have 2 or 4 (one has even 8) kettles. The total
number of kettles I do not know.

5. These kettles, made of steel, are vertical, hewn into the rock under the surface of the corridors
and on the top of the kettles is a layer of ash-like material. The whole kettle is cemented into the
rock.

6. I have seen machines in 4 rooms only. These 4 rooms were the biggest—12 m width, 100 m
length, 5 m high. The firring of these machines, where I helped, lasted one month. In each of these
rooms were two machines that looked like huge pumps—dimensions 3 m width, 3 m height, 5 m
length. Other installations in these rooms were a steel ball, walls 7 cm thick, 2 m diameter (I know
the thickness of this ball as other workers were cleaning the interior of the ball). This ball has not
been of one piece, but welded out of several square pieces. Into the ball leads a pipe, the diameter
being about 50 cm and another pipe of the same dimension which leads out opposite the first pipe.
Two pipes 10 cm diameter lead into a measuring apparatus which has been sufficiently accurate to
measure 1/260th of a gramme. This apparatus I suppose has been devised to measure the pressure
and probably other qualities of the product.
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7. This product has been referred to by German personnel as “Masse”.

8. The ball rested on an iron pedestal and under this pedestal the aforementioned measuring
apparatus has been placed. This apparatus has been of a sort of weigh[ing]. During the time of fitting
one Russian prisoner left a chisel, probably on purpose, a chisel in this weigh so that the apparatus
would not function, the chisel staying upright. He has been shot. This apparatus had several dials
which were connected with a camera. This camera has been connected with a “Priifungsraum”
situated on the top of the rock and separated from the working rooms. This ‘Priifungsraum” was
in a pill-box, camouflaged with dry trees painted green. In the same manner has been camouflaged
the whole rock on a surface of about 300 m x 300 m. On the rocket has been put a layer of cement,
about 30 cm, and in this layer the dry trees stuck in and sprayed with green paint.

9. At the first trial producing the “Masse” an explosion occurred and a fire broke out lasting five
minutes. A flame shot out of the tunnels, white in colour (Stichflamme) and a temperature of
3000 °C—as I heard from the Germans—all the brass, aluminium and copper parts of machines
disappeared. The repair lasted for three months (the factory has been built from April 1943
May 1944). All the occupants in the rooms were killed—my party removed 9 bodies, completely
unrecognisable, 70 cm long.

10. The other rooms were much smaller, about 3 x 3 x 3 m and some were only enlargements of
the corridors. There were a few machines which had been transported there in parts so that I could
not guess what sort of machines they were when fitted together. Ten rooms were probably larger,
but always behind a curtain. In one of them has been probably a power station, as different electric
material has been transported inside. I guess that chemical products were manufactured as cases
from the societies: Vereinigte Chemische Fabrik Kreidel & Heller, Wien XXI, Sebastian Kohlgasse
(I know the first exactly as near there I have been working—the factory until XII/1944 has not been
hit, though the Vacuum Shell Company on the opposite side of the street is completely destroyed).

11. The daily output of the factory is 4 railway-cisterns. These cisterns resist high pressure. At the
closing of the cisterns a white snow-like layer forms itself and the so evaporating gas has a slightly
green colour, without any smell and when inhaled is harmless.

12. Locating this factory is helped by the brewery in ZIPF which has a high factory chimney painted
green. The two corridors leading underground are immediately at the brewery (see sketch) towards
North.

13. The rock in ZIPF, where the factory is, is of sandstone and it happened several times during
the construction that the corridors broke down. At the entrance the thickness of sandstone is about
1 m, the deepest corridor is 18 m. On that point is a shaft, the Germans said, 18 m deep.

14. The station REDL-ZIPF is on the main railway line LINZ-SALZBURG.

15. Electricity comes from the power station TIMELKAM situated 20 km to the East of the station
Redl-Zipf. The tension is 110,000 V. I worked on the fitting of switchboards. From the transformer
station (see sketch) electricity comes to the factory with two high tension wires and two underground
cables. Here the tension is lowered to 10,000 volts.
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Another high tension wire was being erected to the West as I know there is also a power station in
STEINDORF, 20 km to the West from REDL-ZIPF.

16. What I heard, and what the workers think, is that gas for the V.1 weapon is being manufactured
in this factory.

17. The postal address of this factory is: Attnang-Puchheim, Postschliessfach 26.
I heard about other factories of this sort, but I have not been there. They are:-

1. The factory in ST. GEORGEN, near LINZ. The secret name of this factory is ESCHE. The
postal address: LINZ/DONAU 2 Postschliessfach 999/XX.

2. The factory in MELK, near Vienna. The secret name is QUARZ, the postal address is not known
to me.

We were told by the Germans that, upon being asked by relatives etc we have to say that we are in
Esche, Quarz etc. Where is this unknown place? At Attnang-Puchheim. Of course, what is being
done there, we were forbidden to tell.

3. Another factory of this sort in WIENER NEUSTADT has been destroyed by bombing. Work
not resumed.
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SiCR.T : YO 400
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the tirst pipe.) Two pipces 1Cem diamctor load into a

m-usuring = ppirgtus which has bdboon sufficicntly acourate to
ge.sure 1/260th§or a'gremne. This apperatus 1 suppose has
boen devised to meugsure the progsure and probably other
qu=liti=s of thr product.

This product hsk b2:n rof rr:d to by G rman parsonn-:l as
.E"-RS'_ -. |'

——

The bill » strJ on an iron p:d stul ond under this podastal
th= afor -mrntiorn:d mousurine 2ppiritus his boen plieod.
This appur:tus h:s b-on of  sort of weigh., During the time
of Iitting on‘liussiha origon’r 1~ft a chisel, probably on
purposec, = chig-l im this w izh so that the apparatus would
rot function, $h  chis~l st .ying uprignt. H. has bucn shot.

Figure D.292: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]
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1

This upprritus ha@ s 1 cdizls which »2r- connuetcd with
4 gimera. This ct: ra r S beun corrncctd with & "Prufung-
sr:um” situatcd op th: top of the rock nand separatcd from
tr- morcing rooms, This "Prufungsruun® wes in a pill=bdox,
cimoutdog:d with €ry treos painted groen. In the same
mwnncr has bcen cemouflagzed the whol. rock on a surface of

bout 300m x 3C0ms Cn th+ rock has bzcn put a layer of
cement, cbout 3Cck, =nd ir this luycr the dry troes stuck in
und sprayed with grz2cn pzint.

At the first trin)l producing thc “Maigsc®™ un explosion
occurr~d znd 2 figFc brovk: out lasting five minutes. A flame
shot out of the tunrcls, whit: in colour (Stichflammc) and a
tompornture of 3000° C - ns I henrd from the Gormins - 511

th= brass, zluminjum ond copp r purts of michincs disnppenred.
Th: r puir lasted for thr.: months (the fuctory hos been

built from April 1943 - iny 1914). All the occupants in tho
rooms ware killed! e« my pirty romoved 9 bodies, complotely

unr -cognisable, 70 cm loag.

Th. oth-r rooms wér: much smoil . r, about 5 x 3 x 5m ond some
were only cnlargogonts of th- corridprs. There were o few
m:chin:s which had been transported therc in parts so thnt 1
could not sucvss whut sort of muchines thoy woere when fitted
togeth~r. T:n roéms wer: probably lurger, but ulwsys behind
1 curtsin. In onté of therm has boon probably = power station.
ag diff:rent clcotric mat rial has becn transportcd inside.

I gucgs thot chem*cal products wer: manufacturcd as cnscs
from the societies: Vereinigte Chemische Fabrikon Kreidel &
Hcller, Vien XiI,!Sebestiun iohlgasse (I know the firm
exuactly ©#s néur tBere I have been working - the fuctory until
X11/1944 has not becn hit, thouzh the Vacuum Shell Company
on the opposite sid- of th stract is complutely destroyed).

|
Th- dnily output ¢f thc fuctory is 4 railway-cisterns. Thesc
cistzrns r-sist hj;:h prossur:. At thc closing of the cistcrns
8 vhite snow-likgllﬁy 'r forms its:1f and the so cvaporating
g2s hos a slightly green colour, without uny smell and vhon
inhzlluted is *:ttl :8S.

Locotins this f:otury is h“lp“d by th: brewsry in ZIPF which
fes = high factory crimnzy pninted green. The two corridors
l-adinr undersrougd ~re inmidi'tcly nt the browery ‘Sk.
sk=tch) townrds Nerth.

The rock in ZIPF,|whor. the foctory is, is of sandstone and
it heppencd sovarsl times during the construction that the
corridors brok: déwn. At the cntrance tho thickncas of sund-
ston: is about lm) th. duepost corridor is 18x. On that
point is = shuf®, th G rmins said, 18m deop.

The station r"DL-;IPP is on the main railway line LINZ -
SALZBURG.,
]

“luctricity comea! from th: powcr station TIANEEAKAK situated
20 xm to the East of th: stution Redl-Zipf. The tonsion 18
110,0CC V. I wogr2d on th. fitting of switchboards. From
th. transform:r stntion (s . sketch) clictrieity comes to
th frctory with two hish tonsion wir.s znd two undsrground
c:blus.  Hers the|tonsion is lowsrod to 10,000 volts.

Figure D.293: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]
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- Y2 400
Aroth:'r high tonsion wi v 3 b:inr zrcet.d to th. Fost s 1
know th-r: is «ls@ = pow-r . .~ tion in STZINDCF, 20kr %o th

®-gt from REDL-ZIP¥.

fhut I hinrd, ~nd what th. work-rs think, is that gus for the

v.l w-2pon is b-imy mopuf:ctur-d in this fuctory.

TF post .l rdor:eq of this f ctory 1is: Attnung-Puchhoim,

Postschlicssfuch 26.

I hoard =bout oth&r fagtori-s of this sort, but I hav: not

b .n th re. Th ijr;:-

1. Th $£retory in ST. GUOKGEN, near LINZ. Tk 8 cr-t nume of
tris factory i@ oSCH:N. The postnl address: LIKZ/DONAU 2
Postschlicegfagh 999/XX.

2. Th~ fuctory in MELX, n.ur Vican.. The scerct nom: ia QUARZ,
th> postsl nddp:ss is not known to mc.

We wer: told by th- Germans that, upon boinz asked by rolotives

etc wo have to an{ that we nr- in Zschen, Quarz cte. #¥here

is this unknown placc? At Attnung-Puchhcia. Of cours: ,whut

is boing don: thogc, we wor rorbidd:-m to tell.

3. Anoth-r foctory of this surt im WIENER KEUSTADT has been
d=atroy.d by bombing. “Vork not r-suacd.

. "lI!wal o URk RGERDUNT L W kT,
ZIPF
STATION - AHE WERY

. _H‘-dl Wby ang DA H O TATION
[ ]
» ).
S ]
[ ]
| e
[ |
] '
| [ ] TRARE A a .
] L . TAT N - WO ARHUCK
< (S O STATION
- et E R N RN G R R T g, -
Vs asvARKT -® REDL 2 0% TArE AN
STaT (N "-“’ STATION A . /
o 5 Al 10w ;
- ( e - o
— ._ﬁ”,, N
"
= Al 7RURG MAN SALZBRUHG A A R
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Hepr et am ough > igingi
and not 0 scae ! 4

Figure D.294: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]
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BIOS 31. Rocket Developments in South Germany and Austria. pp. 35—37.

Target: Steinbruchverwertungs G.m.b.H.
Betrieb Schlier

Location: Brauerei Zipf, Redl. N.49 XV2954
(U.S. zone)
Nature of Target: Underground liquid oxygen plant

and firing station for static
proof of A.4 rocket motors.

Date visited: 24.8.45.
Personnel interviewed: Dr. Kretz, (E), the owner

of the brewery.
Available at the brewery.

1. The brewery’s storage vaults, which were constructed in the side of a hill, had been used by the
above-named organisation for the erection in 1943 of an underground liquid oxygen plant.

This plant consisted of seven units, operating on the Linde principle, capable of producing 80 tons
of liquid oxygen per day.

Fach unit comprised a compressor, alkali absorption towers for removal of CO2, and a still for
separation of liquid oxygen and nitrogen.

The compressor, built by Borsig, operated in five stages and developed 600 Kw. Compression to
160 atms. was attained.

The nitrogen was expanded after separation from the oxygen, giving a recovery of 10 per cent. of
the power input. After running off the liquid, residual gaseous oxygen was bottled.

The liquid oxygen was pumped from the plant’s storage tanks into specially constructed railway
wagons, each holding 30 tons. It was stated that the loss by evaporation from these wagons was
one ton per day.

Production had been continuous until April 1945, when transportation became impossible on ac-
count of disruption of railway services.

The plant had not been attacked by air and was completely undamaged although provision had
been made by the S.S. for blowing up the entrances. This plan was frustrated by the early arrival
of U.S. ground forces.

Dr. Kretz stated that a similar plant consisting of 15 units had been operating at Saalfield. (Russian
occupied zone).

Maintenance of the plant is at present being carried out, pending a decision as to its utilisation.
(Redl is in Austria).
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2. A static firing station, for testing A. 4 rocket motors, had been constructed on top of the hill.
This was directly accessible by a lift from the underground factory, in which the motors awaiting
test were stored. (Nine motors, mounted on trolleys running on a narrow gauge railway, were seen).

The whole station was of massive dimensions and solid construction.

Two bursts during firings had occurred since tests commenced in October, 1943. The first of these
occurred in February, 1944, and the second which partially destroyed the firing bay, in August 1944,
since when no firings had been done.

After the first of these bursts, all iron pipe lines for liquid oxygen were replaced by aluminium,
which does not become so brittle at extremely low temperatures.

It was stated by Dr. Kretz that no other rocket work was carried out at the factory. No rocket
materials, other than those mentioned above, were discovered by this team.

It is of interest to record that the underground factory contained one “secret room”, open to S.S.
officials only, in which counterfeit Bank of England notes, from L1 to L50 denomination, were
printed.

Visits by other rocket teams to this target are not considered necessary.

[This is one of several Allied reports that described Redl Zipf as just an oxygen production plant
(e.g., see p. 4965).

It is possible that part of the Redl Zipf facility did produce oxygen, but if that were the only product
of Redl Zipf, that would not be consistent with many of the details provided by PW Johann Raab (p.
3722): (1) long-term toxicity to the workers; (2) extreme corrosivity to all materials except a white
metal (nickel, aluminum, or an alloy containing one or both of those metals?) and ceramics; and
(3) consumption of large quantities of nuclear-related materials such as lead, beryllium, thorium,
ete.

If Redl Zipf were only an oxygen plant, it would also contradict the intelligence report that specif-
ically stated that Redl Zipf was doing work related to nuclear weapons (p. 3728), as well as other
intelligence reports that indicated that Redl Zipf had far greater secrecy and security than one
would expect of a simple oxygen plant [e.g., AFHRA electronic versions A6091 p. 12871, 25082 pp.
106-108, 25177 pp. 919-951, 25216 pp. 385-386].

Was the Redl Zipf plant really only producing oxygen the whole time, or was it converted to
that later, or only using oxygen production as a cover story? For example, at the end of the war,
German industrial plants that had been producing nerve gas were stripped of all evidence and
even completely overhauled to appear to have been nothing more than harmless soap factories
throughout the war [Jacobsen 2014, pp. 24-29, 73-75].

BIOS 31 was a British report. U.S. officials also personally inspected the Redl Zipf plant after the
war (p. 4965). What exactly did they find there? Where are their reports?]
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English translation of French intelligence report. 10 June 1944. [NARA RG 77, Entry
UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July—
October 1944)]

1. With reference to conversation which Hitler is supposed to have had in a factory in Vienna.
Accordingly there are supposed to have been successful in making tractable the disintegration of
matter—with a possibility of using it as an explosive—they will only make use of it as a desperate
measure (tested during the attack on Kovel?) because when the transformation has begun they do
not know how to stop it.

2. On the road from Vienna Neustadt to Neuburg [Neuberg?]—on the side of a small hill a factory or

an underground laboratory is located surrounded by barbed wire—guarded by SS troops—workmen
are not allowed to enter. |...]

[See document photos on pp. 3743-3744.]
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NARA RG 77, Entry UD-22A, Box 171, Folder

Int. (July—October 1944)

ive
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US Wart

32.7003-2 GERMANY

/7]

SF 23625
ARG 1/20300
date ( of information - 22 May 1944
( reception ~ 3 June 1944
( dissemination - 10 June 1944
SECRET.
Number of pages: 1
TRANSLATION

CERMANY — WAR ECONOMY

FACTORIES: ACTIVITIES

Germany 22 May 1944

1, With reference to conversation which Hitler is suprosed to have had
in a factory in Vienna. Accordingly they are supposed to have been successful
in making tractable the disintegrativn of matter — with a poseibility of
using it as an explosive -~ they will only make use of it as a desperate
measure (tested during the attack on Kovel?) because when the transformation
has begun they do not know how to stop it.

2. On the road from Vienna Neustadt to Neubourg - on the side of a small
hill a factory or an underground laboratory is located surrounded by barbed
wire - guarded by the 5S Troops - workmen are not allowed to enter.

3, In three (3) monthe a new fighter plane should be ready equipped with
a 3,400 H.P, Mercedes-Benz engine, 24 cylinder radio engine with a speed of
800 Klm., armed with 4 cannons of 25 mm. calibre.

4. The manufacture of bombers has recently been cut down in favor of
pursuit planes. .

5. The factories of Vienna Neustadt have only sustained slight damages
from bombing and are working at 90 per cent capacity.

WJLSE G d8 1 ML

Figure D.298: English translation of French intelligence report. 10 June 1944. [NARA RG 77, Entry
UD-22A, Box 171, Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July-October 1944)].
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y " 23625 up
CONF‘DENTIAL ARG 1/20300

date ( dc 1'inforaation - 22 .5.44.
( rccoption - 5.8.44.
( diffusion - 10.58.44.

. SOCLT.

Joumbre de foullletse: 1

ALTEWAG.TE - ECOU0IID DE GURRRL.

USIILS : ACTIVITI.

Bllcmegne 228.5.44.,

l. Roefecrenecs conversations ¢u'sura.t tenu [DILLER dans unc usine dc
Vicnne., TIls auraicnt rcussi o doucstiquer la desintepration do la
neticre - avie possibilite de s'un sorvir cowic cxplosife- ils ne

8'c¢n sorvir ient que cowme aoyen descsoere ( cssnyo lors o 1l'attaque
do Kovcl ?7) ear si li r-sction peut deuter, 1ls ne savent pus comiacnt
ilerrotir.

2. B8ur l: route do liluner Houstudt n Noeubourg - au flone d'unc colline
¢Xi8te une ugan. wu un luboratoir. gnutirrain cntour. d¢ barbeloes-
garde ponr Gos 88 - lus ocuvrico s n'on cucune pertdssion.,

3. Dans trois wois duit sortir un nouvenu chassour 3.£400-HP (i.orcadcs-
Bonz) 24 cylindres on otoilc B00 ki nrie Ge 4 canons dc 25 tui.

4, Le febriction des boabardders est o peu nros supprimce :ru vrpefit des
chasscurs .

5. Qus Usince de Wicnor Heustadi ont ste pou attointus ot marchent

25 9070
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Figure D.299: French intelligence report. 10 June 1944. [NARA RG 77, Entry UD-22A, Box 171,
Folder 32.7003-2 GERMANY: US Wartime Positive Int. (July-October 1944)].
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[For some other known or suspected nuclear sites in Austria, see:

pp. 3874-3920
pp. 4072-4081
pp. 43284341
pp. 4611-4624
pp. 4790-4800

pp. 4962-4974]
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Known/Reported Sites Now in Hungary

Cable IN 1788 from Caserta, Italy to Office of Strategic Services Director. 19 January
1945 [NARA RG 226, Entry A1-134, Box 219, Folder IN AZUSA Nov. ’43 Sept. ’45]

#27074. AZUSA. 154 and Dix from 148.

Octopus cables 18 January that partisans report experiments being conducted on atomic bombs
at Sopron, Hungary and west of Vienna. We are asking that further inquiries be made discreetly.
Meanwhile cable me whether you have had other indications on these localities. Ask Major Furman
if Major Ham is still his representative in this Theater.

[See document photo on p. 3747.

This intelligence report may or may not have been talking about Redl Zipf specifically, but it is
further confirmation that nuclear weapons development was being conducted in that area.

Experiments “west of Vienna” might refer to research installations at Redl Zipf, Gusen/Bergkristall,
Zell-am-See, Lofer, Melk/Quarz, and/or other locations.

What was going on at Sopron (Odenburg), Hungary? Sopron is approximately 65 km south of
Vienna, just across the border into Hungary. Can any other documents concerning wartime nuclear
research there be located? It sounds as if the OSS was going to write follow-up reports.]
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- NARA RG 226, Entry A1-134, Box 219,
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1945 JAN 20 _?_ 2 |ROUTINE
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OFFICE OF STRATEGIC SERVICES
: | STRIBUTION el
(FOR ACTION) (FOR lNFORMATION)

| ERCUPTARIAL, iMGRUDIR, SHEPARDEON

RECEIVED IN CODE OR CIPHER

#27074, AZUSA, 154 andl Dix fronm 148,

Oetonus cablea 1B Januarv that vartisans report experinents
being conducted on atomic bhombe at Sopron, Hungary and west of
Vienna. Ve are asking that further inquiries be made disereetly.
Imanvhilae cable me ~hethar vou have had othar indications on
these loecalitiea. Ask ajor Furtan if !ajor Hanm 1s still his

repregsentative in this Theater.

TOR: 1348 19 Jan 45

IT IS FORBIDDEN TO COPY OR REPRODUCE THIS CABLE
WITHOUT AUTHORIZATION FROM THE SECRETARIAT

Figure D.300: This 19 January 1945 OSS cable reported “experiments being conducted on atomic
bombs at Sopron, Hungary and west of Vienna” [NARA RG 226, Entry A1-134, Box 219, Folder
IN AZUSA Nov. 43 Sept. '45].
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Known/Reported Sites Now in Czechia

Cable IN-9026 from MacFarland Istanbul to Office of Strategic Services Shepardson. 4
May 1944 [NARA RG 226, Entry A1-134, Box 219, Folder IN AZUSA Nov. ’43 Sept.
’45] See document photo on p. 3749.

#332. AZUSA. From Javelin to Shepardson and Cecil only.
Istanbul-London (#93)

We have been informed by Azusa-Dahlia that the component of a new explosive is being produced
by the I.G. Farben factory in the vicinity of Tropau (called Opava by the Czechs). This factory has
30,000 employees. In the vicinity of Maehrisch-Ostrau (called Moravska-Ostrava by the Czechs)
there is an identical factory. We evaluate the foregoing as D-3 and on April 29th, sent you Report
D-1479 by pouch. Data supplied by this source regarding the Czech Protectorate is more dependable
than it is for other regions.

[See document photo on p. 3749. These sound like two massive uranium enrichment facilities,
similar to Oak Ridge. Azusa was the OSS codename for German nuclear matters, so clearly the
OSS thought the same.

For train logbooks that appear to show repeated shipments between these factories and other
suspected nuclear sites, see pp. 3882-3883. See also p. 3784.]
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the Czechs) there is an identical faetory., Ve evaluate
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NARA RG 226, Entry A1-134, Box 219,
Folder IN AZUSA Nov. '43 Sept. '45

Figure D.301: This May 1944 OSS intelligence report described what sound like two massive ura-
nium enrichment facilities, each with 30,000 workers, run by I.G. Farben in Opava and Ostrava in
eastern Czech territory [NARA RG 226, Entry A1-134, Box 219, Folder IN AZUSA Nov. ’43 Sept.
’45]. For train logbooks that appear to show repeated shipments between these factories and other
suspected nuclear sites, see pp. 3882—3883. See also p. 3784.
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Following Broadway report may sied some lipght on
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DECLASSIFIED
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Figure D.302: A June 1944 OSS intelligence report mentioning the same two massive facilities that
were run by I.G. Farben in Opava and Ostrava in eastern Czech territory [NARA RG 226, Entry
A1-134, Box 219, Folder IN AZUSA Nov. ’43 Sept. ’45]. For train logbooks that appear to show
repeated shipments between these factories and other suspected nuclear sites, see pp. 3882—-3883.
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Zbynek Zeman and Rainer Karlsch. 2008. Uranium Matters: Central Furopean Ura-
nium in International Politics 1900-1960. p. 73.

While the uranium treaty was being considered, Bakulin reminded Fierlinger that he had agreed
to hand over 38,516 kilograms of radioactive material available on Czechoslovakian territory to the
Soviets. Fierlinger immediately gave orders for the transfer of the materials to the Soviet foreign
trade organization, Torgpredstvo, and requested that the ministries of industry and foreign trade
take care of the transfer. On 14 October [1945], 37,012 kilograms of uranium paints, (containing up
to 58.4% uranium oxide [U3Og|), were taken away from the Piibram smelting works. On 29 and 30
October, barrels and boxes containing 9,725 kg of 58% uranium concentrate followed. Additional
pitchblende from the slagheaps was collected, and the amount of uranium the Soviet Union received
from these sources has been calculated at 30.838 tons; only 0.919 tons of uranium was actually mined
in 1945.

[Ivan Bakulin was a Soviet official. Zdenék Fierlinger was the Soviet-installed prime minister of
Czechoslovakia after the war.

It seems highly unlikely that over 30 tons of valuable refined uranium was simply being used for
paint. Presumably that was just a cover story given by the Germans, Czechs, and/or Soviets.

What exactly was the uranium being used for during the war? Was it for enrichment or for use in
a fission reactor? Or had it already been enriched or irradiated in a reactor?

Why was the uranium at Piibram? Among other things, Piibram was home to a large wartime
research installation run by the SS and Skoda and directed by Rolf Engel, who was an expert on

explosives, implosion bombs, rockets, and related subjects (pp. 4921, 5696).

See the documents on pp. 3752-3754.]
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1944 German plans for high-voltage power cables from
Stéchovice to “Objekt IV,” a facility built by Skoda in P¥ibram

SOKA Pribram, Elektrifikace - 1944, AM Pribram - S, inv. ¢. 1001

ABLEGEWORT WAFFEN-UNION

WAFFEN-UNION SKODA-BRUNN
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R. B. Nr. 0/0250/2345 ‘;

4
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Kahellegung. Pibrans 136 5.12,1944,
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496/13, 496/11, 2638, 2613, 505/7
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miscnen Elektrizit@itswerke A.G, durchffihren,
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Anlazen: 2x Skizze,
WAFFEN-UNION SKODA BRONN G. M, 5. H.
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= ; - da-Brunn
P ot . Waffen-Union Sk?..,
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Techn. Abteilung,

—— - —————

| BORO
FERNSPRECHER P PRAG 1, JUNGMANNSTR. 29

DRAHTWORT 214 SKODA-FRAG

WAFFENUNION PRAG 25151
113 - 260 - VI, 44 - 426,

Figure D.303: 1944 German plans for high-voltage power cables from Stéchovice to “Objekt IV,”
a facility built by Skoda in Piibram [SOkA Piibram, Elektrifikace—1944, AM Piibram—S, inv. €.

1001, courtesy of Jaroslav Mares].
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Figure D.304: 1944 German plans for high-voltage power cables from Stéchovice to “Objekt IV,”
a facility built by Skoda in Piibram [SOkA Piibram, Elektrifikace—1944, AM Piibram—S, inv. €.
1001, courtesy of Jaroslav Mares].
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10 October 1945 letter from Ivan Bakulin to Zdenék Fierlinger,
Narodni archiv, UstFedni vybor KSC, Klement Gottwald, sv. 81, aj. 1031
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omuxca B [Ipxubpame 38516,1 xunorpaMMoB MaTepuaios,

COLepxamux paldOaKTHBHHE 2JIEeMeHTH.
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Figure D.305: 10 October 1945 letter from Ivan Bakulin to Zdenék Fierlinger requesting 38,516.1
kilograms of radioactive material that had been left by German forces in Czechoslovakia at the end
of the war [Nérodni archiv, Ustredn{ vybor KSC, Klement Gottwald, sv. 81, aj. 1031, courtesy of
Jaroslav Mares].
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.
Figure D.306: At Stéchovice, German forces built a large dam, hydroelectric power plant, and as-
sociated facilities that became operational in 1943. Nearby were large, secret underground facilities

such as Blaumeise I-III. The installations may have been conducting nuclear-related work such as
uranium enrichment [AFHRA, courtesy of Gunther Hebestreit].
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Figure D.307: The Stéchovice dam and hydroelectric power plant under construction in 1942.



D.4. ENRICHMENT OF URANIUM-235 3757

Figure D.308: Installation of the Kaplan turbines (p. 1495) and high-voltage transformers at
Stechovice during 1942-1943.
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Figure D.309: The Stéchovice dam and hydroelectric power plant operational in 1943.
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Aul’ Ihr Fernschreiben vom 17,6.1943, das ici zustindigkeits-
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heuptant - =Brisadellhrer und Generalmajor der Waffen-=i% Dr.
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des nmitgeteilt orden:
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der Gb-Bau Uberhuaupl uu verseben hat. s isL mir dahcr
unverstandlich, wieso hGru,geniuur T runl dainingehend
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Ich habe die .Jentrdumulelbuuu srag angewiesen, sofort
diesbeziizlich bei den zZustandigen arbeitselinsatudienst-
stellen Klarheit zu schaifen und im Hinverncamen nit der
Dienststelle des zeichsprotektors dahinjehend zu wirken,
dass rasciiestens die restlicien Zivilarbeiter zugewiesen
werden.

leh bitte 3ie, hiervon lLenntnis nelimen zu -.vollen.n

Der vief des !'=Fihrun;shauptamtes

7/
3]
VmObergruppentiihrer
und Generazl der Jaffen<hi,

o &t 3. 1 - Lraliy

Figure D.311: In June 1943, Hans Kammler issued an order that the Beneschau (Benesov) military
base near Stéchovice was classified as the highest priority: “The Beneschau military training area
is classified under No. ‘Prot. 42 Up ¢ 1.” From the last number of the number ‘1’ it can be seen
that this GB-Bau-No. is the highest level in the relevant subject area, which the GB-Bau has to
assign at all.” What work was conducted there?
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Figure D.312: In February 1946, a U.S. military team made an unannounced in-
cursion deep into Czechoslovakia to recover important German papers buried at
Stechovice. The contents of most of the papers have never been publicly revealed
[https://www.archives.gov/publications/prologue/2007 /winter /stechovice.html]. This (in)famous
incident was actually just one of many U.S. military incursions into Czechoslovakia in 1946 to
collect mysterious cargo from multiple sites (pp. 3765-3772).
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Figure D.313: In February 1946, a U.S. military team made an unannounced in-
cursion deep into Cgzechoslovakia to recover important German papers buried at
Stechovice. The contents of most of the papers have never been publicly revealed
[https://www.archives.gov/publications/prologue/2007 /winter /stechovice.html]. This (in)famous
incident was actually just one of many U.S. military incursions into Czechoslovakia in 1946 to
collect mysterious cargo from multiple sites (pp. 3765-3772).



D.4. ENRICHMENT OF URANIUM-235 3763

Figure D.314: In February 1946, a U.S. military team made an unannounced in-
cursion deep into Cgzechoslovakia to recover important German papers buried at
Stechovice. The contents of most of the papers have never been publicly revealed
[https://www.archives.gov/publications/prologue/2007 /winter /stechovice.html]. This (in)famous
incident was actually just one of many U.S. military incursions into Czechoslovakia in 1946 to
collect mysterious cargo from multiple sites (pp. 3765-3772).
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U.S. APOhéimSLkam issued by the appro-

For Army Raid
On Czec.h Files

NaziDocumentsTakenFrom
Hillside Cache in Prague
Area Will Be Returned

By Jay Reid
WASHINGTON, Feb, 23.—The
State Department disclosed today
that the United States has apolo-|
gized to the government of Czecho-
slovakia for the action of an Amer-
ican armed detachment which
blasted hidden Nazi documents
from a hillside near Prague in a
mysterious foray two weeks ago.
This government also ordered
“immediate return” of thie docu-
ments, of which photostatic copies
were presumably made- after they
were obtained. Vi
State Departmeuti sources re-
fused to comment, in detail on
what information, was found in
the papers, or why they were
snatched across the Czechoslovak
border withqut a request to the
government of that country for
permission, to examine them.
James ¥. Byrnes, Secretary of
State, is Understood to have com-
municated with the War Depari-
ment to learn the circumstances
of th_ seizure following a protest
by Masaryk, Foreign Minister
of Qzechosiovakia, to Ambassador
Laurence A. Steinhardt, who made
government’s apology today,

liaison of-
ficer, this expedition had not been
¢iven approval by the Czechoslo-
vak government, which has pro-
tested this action.

“The American government has
expressed its deep regret to Prest-
dent Benes for this incident and
has ordered an immediate return
of the documents to the Czecho-
slovak government.”

The expedition took with it six
or seven motor trucks, according to
officials who said they presumed
the search was ordered immedi-

|ately after intelligence officers had

been “tipped off” on the location of
certain significant papers.

Benes Files Included

Repolts from Prague stated that
official and personal files of Presi-
dent Benes turned up among them,
as well as records of the i¥azi ruler
of Bohemia-Moravia during Ger-
man occupation.

Accounts published by the
Czechoslovak official news agency
asserted that an American “gang”
had kept Czechoslovak civilians at
a distance during a twe-day ef-
fort to smash a wall which barred
their way to a cavern near Stecho-
vice. A Czech official was said to
have been fired upon by an Ameri-
can when he approached the scene,

The Czech reports stated that
three Americans, including a cap-|
tain, were arrested, but that the
rest of trke party of thirteen had
departed toward Germany with
more than thirty boxes of docu-
ments taken from the cavern.

Speculation in Washington to-
day ascribed considerable impor-
tance to the papers in view of the

¥ Official Version Qm
The State Departme
published the followi

tion forces in Germany entered
Czechoslovakia and proceeded to
remove to the American zone in
Germany a number of documents
which weer found concealed in a
hillside south of Prague. The de-
tachment sought, thees documents
because they were informed that
the documents would throw light

rong-arm methods employed to
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NARA RG 77, Entry UD-22A,

Box 163, Folder Czechoslovakia

Figure D.315: [NARA RG 77, Entry UD-22A, Box 163, Folder Czechoslovakia].
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Figure D.316: Other U.S. Army soldiers made an incursion into Czechoslovakia on 14 February 1946
and left this travel order behind at a checkpoint near Haldmky-Rapsach on the Czech/Austrian
border. [Archiv Bezpecénostnich Slozek. H-544 Akce Ukryty. Courtesy of Jaroslav Mares.]
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Dne 14.II1.1946 bylo zadr¥eno v Chebu /Wies/ americké aute
8 americkou vojenskou posddkou. Orgény OBZ vyZddali si zprdvu
z HS0BZ , zda smi auto propustiti na druhou stranu.

PonévadZ se jednalo o ndklad porculdnu, k jeho¥ vyvozu z
CSR nemdli Ameridané povoleni a pondvadf byla zde i mo¥nost,
Ze pod porceldnem mohly byti ukryté -hledané dokumenty, na¥i-
la HSOBZ sloZeni ndkladu a prehlldku obsahu.

Proti tomu se ost¥e ohradil vrehni finandni respicient
Hanzlidik, virokem : "N&jaky oficir ze %tdbu MNO ndm do toho
nebude mluvitl", s, auto pFes zdkaz i s pdkladem propustil
p¥es hranice. ' 5

JeZto ndklal zd<Sahem vrchniho respicienta Hanzlika bez
prohlidky byl p¥evezeh p’es hrenice GSR, je mo#né, #e privd
touto cesfoufiostala se ¢dsh hledaného pisemného materidlu
do americké zony. :

Dne 14.11.1946 v 15,0C/hodin umo#nil p¥ejezd amerického auta
udajnd od UNFRy, Z Old¥ichova),, okres Liberec, pres hranice
CSR. 5t. strdZm. SNB Kasal 2 Hrddku nad Nisou, ktery posddce
auta vyjednal pFejezd s Poléky v Old¥ichové,

PotéZ auto pokusilo se prejeti hranice u Habartie, okres
Frydlant a po nezdaru uw Hartavy nedaleko Hrddku nad Nisou.

HINISTERSTVO NARODN( OBRANY
HLAVNI STAB J

La spravny Opiss
Figure D.317: A report of two successful U.S. incursions into Czechoslovakia on 14

February 1946. [Archiv Kanceldte Prezidenta Republiky. Courtesy of Jaroslav Mares.
https://www.prazskyhradarchiv.cz/file/edee/archivalie_mesice/2016,/1602.pdf]
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A report of two successful U.S. incursions into Czechoslovakia on 14 February 1946.
[Archiv Kancelafe Prezidenta Republiky. Courtesy of Jaroslav Mares.
https://www.prazskyhradarchiv.cz/file/edee/archivalie_mesice /2016 /1602.pdf]

Official record.

On 14 February 1946, an American car with an American military crew was intercepted in Cheb.
OBZ [Defense Intelligence Agency] authorities requested a report from HSOBZ [Main Administra-
tion of Defense Intelligence Agency| as to whether the car could be released to the other side.

Since it was a cargo of porcelain, which the Americans had no permission to export from Czechoslo-
vakia, and since there was also the possibility that the wanted documents might be hidden under
the porcelain, HSOBZ ordered the cargo to be gathered together and the contents to be searched.

The chief financial officer Hanzlik strongly objected to this, saying: “Some officer from the MNO
staff will not interfere with us!” and despite the ban, he let the car and its cargo cross the border.

Since the cargo was transported across the Czechoslovak border without inspection by the inter-
vention of chief financial officer Hanzlik, it is possible that it was through this route that some of
the wanted written material reached the American zone.

On 14 February 1946, an American car, allegedly from the UNNRy in Oldfichov, Liberec district,
was allowed to cross the border of Czechoslovakia by staff guard Kasal from Hradek nad Nisou,
who negotiated the crossing with the Poles in Oldfichov.

The same car tried to cross the border at Habartice, Frydlant district, and after failure at Hartava
near Hradek nad Nisou.

[This document reports:

e An American military vehicle with an unknown cargo (concealed in or under porcelain) left
Czechoslovakia for Germany at Cheb (due west of Prague).

e An American military vehicle with an unknown cargo left Czechoslovakia for Poland near
Liberec (northeast of Prague), after trying unsuccessfully to leave Czechoslovakia at two other
border checkpoints in that general area. The vehicle probably just cut across the extreme
southwestern corner of Poland before returning to Germany.

These two U.S. military incursions were in addition to those at Stéchovice (pp. 3761-3763), Haldmky-
Rapsach (p. 3765), Prague-Vokovice to Karlovy Vary (p. 3768), Prague area (p. 3769), and appar-
ently many others (p. 3772).

What exactly triggered all of these U.S. incursions into Czechoslovakia? Perhaps recently obtained
information from interrogations, or fears that Czech or Soviet officials were about to seize or block
access to certain sites or materials?

What did all of these U.S. incursions into Czechoslovakia retrieve?

Where are all of the retrieved materials and U.S. records about these incursions now?]
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Figure D.318: A report of another successful U.S. incursion into Czechoslovakia on 13 February
1946, describing a U.S. convoy of four trucks and four Jeeps traveling from Prague-Vokovice to

Karlovy Vary. [Archiv Bezpecénostnich Slozek. File 304_81_5. Courtesy of Jaroslav Mares.|
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Figure D.319: A report of another successful U.S. incursion into Czechoslovakia on 13 February
1946, describing a U.S. convoy of seven trucks and one passenger car traveling from Prague-Kosite
to Prague-Motol. [Archiv Bezpecénostnich Slozek. File 304_81_5. Courtesy of Jaroslav Mares.]
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Leslie Groves to U.S. Military Attaché London. 10 September 1946. Top Secret cable
WAR 99912 [NARA RG 77, Entry UD-22A, Box 160, Folder 205.4 Cables Outgoing,
Top Secret]. See document photo on p. 3771.

10 September 1946
MILATTACHE AMEMBASSY London England
Number: WAR 99912
Loco Personal for Dean from Shuler signed Groves

Mr P. C. Keith will be in Czechoslovakia from approximately 15 September to 28 September. The
name of the Military Attaché at Prague, Colonel Egmont F. Koenig, has been given to Keith. It is
important that Koenig be notified of visit of Keith into Czechoslovakia so that Koenig may extend
to him every courtesy possible should the occasion arise.

Wire Koenig immediately in Prague—Top Secret-priority—as follows and sign name of Dean: Mr
P. C. Keith, President of U.S. Industrial Corporation, will be in Czechoslovakia on September 15th
and may contact you personally. Important that every courtesy possible be shown him if occasion
arises.

End
ORIGINATOR: Gen Groves

[Percival C. Keith, a chemical engineering graduate from MIT, was the chief designer and engineer
of the Oak Ridge K-25 gaseous diffusion uranium enrichment facility. See for example:

https://www.nytimes.com/1976/07/12/archives/percival-c-keith-scientist-75-dies-worked-
on-abomb-project-and-in.html

https://www.nae.edu/30698 /Mr-Percival-C-Keith-Jr
https://ahf.nuclearmuseum.org/ahf/profile/percival-dobie-keith /

In September 1946, Leslie Groves sent Keith on a two-week Top Secret mission to Czechoslovakia.
Groves also ordered Colonel Egmont Koenig (pp. 5541-5544) at the U.S. embassy in Prague to do
anything possible to bail out Keith if he ran into trouble during his visit (“Important that every
courtesy possible be shown him if occasion arises”). As the designer of Oak Ridge, Keith would
have been an invaluable prize to the Czechs or Soviets if he had been captured.

Since this mission was ordered by Groves and led by Keith, it must have focused on nuclear issues.
Since the mission was Top Secret and Keith was sent despite the great risk if he had been captured,
it must have been extremely high priority.

The logical target for such a mission would be former wartime German nuclear resources in
Czechoslovakia that were now being used or in danger of being used by Czech/Soviet forces. There
was considerable wartime German and postwar Soviet mining of uranium ore in Czechoslovakia,
but that was already being addressed by other U.S./U.K. investigators with much more expertise
with mining and/or espionage and much less risk if captured than Keith (e.g., pp. 4980-4984).

It seems as if the only target that would require the specific expertise of Keith and justify the great
risk of sending him would be a former German uranium enrichment facility in Czechoslovakia. Was
Keith’s mission to help inspect/remove/destroy key components at an enrichment facility? Can
anyone locate more archival documents regarding the information that prompted Keith’s mission,
what he did during his mission, and the resulting reports or other impacts after his mission?

For examples of similar incidents, see pp. 3761-3769, 3772, 4613-4615, 4853, 4980-4981, 5050.]
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Figure D.320: In September 1946, Leslie Groves sent Percival C. Keith, the construction chief of
Oak Ridge, on a two-week Top Secret mission to Czechoslovakia. Leslie Groves to U.S. Military
Attaché London. 10 September 1946. Top Secret cable WAR 99912 [NARA RG 77, Entry UD-22A,
Box 160, Folder 205.4 Cables Outgoing, Top Secret].
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Ministerstvo wvnitra. R

C.3. VII/3-8583/2487-6/13-4s,

V Praze,dne 7.prosince 194€,
g ; el e a j n‘ é .
; Hlavnf{ma velitelstv{ sboru nérodnf bezpednosti

P ien e s TAJNE!

&aﬁl= Ponhranin{ pfechody-zévady pfi vikonu prohlfdek.

"P-dla zprdvy podané dustojmfkem UNO,ktery se zddestnil oficidlnfho
It: zhovoru s americkym velvyslancem Steinhardtem a US voj.attachém plk.
,~eenigen, ze dne 12.11,1946,5t8%0vali si tito amer.predstavitelé na nedo-
statelns- meln{ a pasové pronlfdky na del.pohranisnich prechodech.
Velvyslanec Steinhardt tvrdil,Ze pifsluén{ amer.initeld velmi ostfe
- 28kredujf proti pokusim e pafovin{ a pokusim o Serny obchod.jestlife jsou
- =udastnini amer.obéan{,nedo pifsluéinfci US arméddy.Pouks¥eval na pffdady,
kdg de Prahy pFijfsdsjf, americke vozidla s falenymi &{sly,bez &Ii%el,So-
) feri bez dukomentu a pod.,cof jest dusledkem nespriévnd &s,pohrani®ni koww
; ~troly.Zdroven projevil podiv nad tim,%e ¢s.ifady neponikaji pFfsndjsfch
opatfenl proti tomu stavu i kdyZ sdm chepe,Ze jde o povdle&né pImiry,-
, ktsré nelze odstraniti najednou. : ; . ‘
2 ., Sém=By podobné spatfeni podpsroval a jak uvedl,poZddal jiZ és.kontrol-
‘ nf crgdny na letisti v Ruzyni a na pohraniénfch prechodech,aby p¥fsndji
postupovalil pii proklfdkdch a nedinili rozdflu ani kdyby se Jednalo o
jeho osobnfho Zoféra,déi pilota.

K Zarnému obchodu s cigaretami uvedl : "Ju jdu proti Serndmu¥ebchodu -
s gmefiekjiﬂi- cigaretami velmi ost¥e,aviak bez Vadf pomoci to nevykofenf-
me . : - -

. Ministerstvo ¥nitra na tuto zprevu upozornuje a“sfikezujs,aby vytdend
nedostatky provedenfm vhodn¥ch opatfen{ byly -odstranény.

37 A Sprémﬁgt vyhotovent : e B mind e
b B e - ’ Dr. H o bA'f kK ,v.T.
,- “.':;f' f"i—:. , 7 ’ )
gty i .
e velgegtvﬁf?m‘ ‘ Praha,dne 14,prosincs 1946,
e, 0t 7 Thappind S0iate Yo/ 5. |

Praha,dne 17.prosinéa 1946,

LA Bk lie & :
isterstva vnitra,&fs.jed, VII/s-3562/2467-6/12-4¢,ze dne
6,d.vém v plndm zndni na vidomi.

Velitel utvaru
hoffo 1 40 ol - B N W
Zistupoe
ékpt. Dudms 1-;iroslav,v. I

=/ yé’* CL:;"

Figure D.321: According to this December 1946 report from the Czechoslovakian Ministry of De-
fense, even the U.S. ambassador in Prague, Laurence Steinhardt (1892-1950, who had a fascinating
career that deserves greater study!), complained about the large numbers of U.S. vehicles mak-
ing unauthorized incursions into Czechoslovakia. [Pohraniéni utvary SNB 1946-1947. Courtesy of
Jaroslav Mares.]
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Ry bi{in Jasroslsv
nar. 25.4.1923

K Z&virce 2752/34
Preshae 5

Preha dne 3. Zervns 1986

Véieny seudruhu generdlnf tajesmnfku e vresidente SSSR.

Predem nresim, sbystea prfijal edemne srdeZny seudruZsky
7ezdrsv. @ preminul mi, e se snaiim Vés p¥iprsvit e cenny Zas,
kterihe jist&@ pii avé odpovidné funkci nemdte nikdy nezbyt.

Nepsat Vim depis mne nut{ mé svédemi, které inspirevaly
uédlosti kelem hsverie atemové elektrirny v Cernebylw. Nikdy
Josesm si pPedtim neuvédemeval, Ze i v " celku nevelkd " hava-
rie miZe mit tek veliké nisledky s tek nemdhsvymi s nebezpel-
nymi dkely s jejich edstranevénia.

P{%i prote, %e i my wdme nedsleko Prahy deocela jedt&
stra¥né j51{ hrezbu, - dé&dictvi pe nAmecké okupaci. Jednd se o
skled cce 1.200 tun velmi brissntnf trheviny spelu s cca 200
sudy obehacenéhe ursnu, které NZmci ukryli pred nostupujicd
Sevitskou armddou v proesteru 3St¥chevice, HrediXtke, Zévist,
Krﬁany, Benelov a% Sadllany.

V peslednf dob® se hodné pssle e tektonickych poruchdéch,
kterd z 24&4sti zesshevaly i Stfecelesky kraj. Jimd mne hriza
n*i pemysleni, %e v souhrnu nshod by de$le tektenickym pehy -
bem pidy ke vznicen{ trhavin, které by pr¥i vybuchu- s vzniklym
*irem roztevily sudy s urenesm. T{m by z nedkritickych hednex
jednetlivych sudd nejednou vznikle silnd nedkritickd hedneta
itipnéhe materidlu e vybuch by se stal vybuchem atomevé pumy,
kterd by ehhezile najen hlevni m&ste Prshu, ale echremile by
mo¥nd celé Sechy i seusedni otéty.

Tyte poznatky nejseu jen meji fantesii, ale jsou co de
ukryt{ materidlu deleZsany noznetky v srchivu ministerstvs vni-
tra ESSR.

Figure D.322: 3 June 1986 letter from Rybin Jaroslav [Czech National Archive, courtesy of Adam
Kretschmer].
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Jake byv. n¥fsluinik ministerstve vnitra jsem se jiZ v le-
tech k952 - 956 pedflsl jake vyZ%etFevetel vdlednych zlodind @
nozddji jake eperstivni pracevnik na rekenstrukeci nscistickych
tejnych 3{t{. PFitom byle t4% pdtréne oe tajnych meteridlech
tehds j&{ III. R{Ze, 1idajnd ukrytych ke konci vélky v hlubekych
8teldch v uvadéném orosteru.

Pe edchedu do ddchedu Jjssm ne 202ud tehdej%ihe aministra
vnitra 553R s Obziny v r. 1982 praceval & poméhsl v hledén{
materidld tchdy 2ijicimu s. gen. desefu Riplovi. Zjistil jsem
mine jiné, %e v pdtrdnf oroti r. 1956 nebyle vibec pekrodene a
zéhedy kelem ukrytych msteridld nebyly rezptyleny, nebel se nrek-
ticky na nroblému neoracovsle. 3ylo te zejméns nrote, %e ne odha-
len{ tzv. " Frenkevas srchivu ", ktery ném byl v r. 1946 Amerife-
ny odcizen, byle 5{%ene nadivére v del%¥{ ndlezy, vyhleddvaci
skupiny skupiny mZly maleu emerstivnoest s skore Zddnou oravemec,
byly nedostatedn& vybaveny pracevnimi silami & v nenesledni Fa-
d& i nedestelnou technikeu. S hﬁihlédnutim, 22 oblgst v rozlo -
ze cca 500 kxz, kds moteridly podle orotekeld zsjetych Nimcd &
dsldich rdznych nazdvislych sv'dkd z ¥ad Zs. obZend byly zske -
pény nabe ukryty ¢ée ridznych 3tel & atudnf, bylo vyhleddvdni ns-
proste nedestetelné s pekud je mi v seudssné debd zndme, vibec

se v n¥m nepekraiuje.

Dostupné meteridly srchivl uvéd&jf, Ze to vde byls v nres-
toru bfv. cvidiZt® " SS Truppenibungsplatz BOHMEN " se sidlem
v Bane3evd ( Kenepi#t® - velitel SS generdl XARASEH ) & v Hra -
distku, kde byla 3kels pre Zenisty SS ( velitel SS plk, KLEIN).

Dle rdznych peznatkd, vietn¥* pratel, j=2né se._souhrnné asi o:

1, nebezpedneu munici & trheviny ( udajn& 1.200 tun uvéd& -
nych tresksvin s 200 sudd s uranevym materidlem ),
2, histerické materidly CSR,

3, 52 drevénych beden s neznimymi plsemnymi materidly @
’ daldfal Sybednomi ukrytych z p¥ikezu K.H.Frenke kencem
dubne 1945),

i i he a
neznémé msteridly, které byly oFivéZieny ze zépydni
+ st¥ednihe Némecka’pod ochraneu psncePevych vezidel v _de-
b¥ mezi 24.12.1944 de kence lsdns 1945 v prosteru Krnan,

5, cca 3 vageny madarskéhe sokladu,

Figure D.323: 3 June 1986 letter from Rybin Jaroslav [Czech National Archive, courtesy of Adam
Kretschmer].
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10,
11,
i,

3

cce 3 vageny materidld RSHA,

Kijevskou a Charkevskou biblietesku, kterd byls nroks -
zatelné v Bene3ové, na zamku Kbnopiété,

tzv. Jantareveu kemnatu,

xelonm 30 tun zlsta @ zlatych v¥cf (idajn¥ poklad Belgie),
kelem 3 tun st¥fbra v cihlich,

archiv NSDAP - {d2jné u Ksrlevych Var na ADERXU,

a jinych vécf{, ja<o jsou archivy prokuretury SS a sou -
du SS v NslZevicich apod,

Je%t& pred dvéms & pil lety jsem m3l osobné zdjem pomoci

uvddsné

véck nelézt ( je3té jsem si tehdy neuvEdemoval nehezpe-

&{ vybuchu trhavin). Pedal jsem nétistrdnkovy ndvrh na zplsoeb

vyhladévén{ tehdejifmu I. ndméstku ministra vnitre USSR s. gen.
Kevédevi @ i kdy% jsem se z¥fkel jakékeliv finenén{ edmény za
préci svejenou 8 vyhleddvénim, nabylo mi na mdj ndévrh eni edpe=-

vizene.

Nynf jsem ji% 7 rokd v ddchedu, pe t¥ech infarktech a s
leh¥{ cukrovnou nikde napracuji. Nemehu vdak prenést nies srdce,
Ye by hrozba katestrofy nad ndmi visels stdle jake Damekllv med.

Obracf{m se nrete vé¥eny soudruhu generdln{ tejemnfiku a pre-
sidente OSSR na Vés s prosbou jake ns neajedpevédnd j3{ esebu v
na3{ republice, abyste si ov3Fil tyte veznatky a hlavné zobranil
tomu najBorifmu, ce by nds mime atomové vélky mehloe potkat,

Se soudruZskymi nezdravy

byv. »plk., S NB =

nositel medsil{

Za ebé&tgvou orécl nre socislismus
Za upevnavén{ pratelstvi ve zbrani
I. stupné

@ dalsf.

Figure D.324: 3 June 1986 letter from Rybin Jaroslav [Czech National Archive, courtesy of Adam

Kretschmer].
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Rybin Jaroslav

25.4.1923

K Zaveérce 2752/34

Prague 5 Prague 3 June 1986

Dear comrade Secretary General and President of the CSSR. [Czecho-Slovak Socialist Republic],

First of all please accept my comradely greeting, and excuse me that I deprive you of precious time,
which you surely do not have much to spare.

I am compelled to write you this letter spurred by the events around the Chernobyl nuclear accident.
I had not realized before that even “not really major” accidents could have such serious consequences
requiring difficult and dangerous clean-up operations.

I am writing you because there is near Prague an even more dangerous threat that we inherited from
the German occupation. There is a deposit of approximately 1200 tons of high explosives together
with approximately 200 barrels of enriched uranium that were hidden in the area of Stéchovice,
Hradist’ko, Zavist, Krnany, Benesov, and Sedl¢any, by the German forces retreating before the
victorious Soviet Army.

There have been news recently about tectonic disturbances affecting partially Central Bohemia
District. I am terrified to think what could happen if tectonic movements would by coincidence
lead to ignition of the explosives and the subsequent blast that would melt the barrels with the
uranium. This would lead from subcritical mass contained in each of the barrels to the fusion
of critical mass and the explosion would thus in effect be the explosion of an atomic bomb that
would endanger not only the capital city of Prague, but most probably the whole Bohemia and
neighbouring states.

These findings are not mere fantasy of mine, but are based on the findings in the Archive of the
Interior Ministry of the CSSR.

As a former officer of the Interior Ministry I was working in 1952-56 as war crimes investigator
and later as operational officer on the reconstruction of the Nazi secret services activities. One of
the things that were investigated were secret materials of the Third Reich apparently hidden by
the end of the war in deep tunnels in the area I mentioned above.

After my retirement on the orders of the then Minister of the Interior comrade Obzina I was working
and helping comrade General Josef Ripl with locating those materials. I have found out, among
other, that the search did not advance compared to 1956 and that the secrets surrounding hidden
materials were not solved because there was practically no activity in this regard. It was primarily
because after the affair with the so called “Frank’s Archive” there was suspicion regarding other
findings, search parties had very low operatibility and almost no authority, they were understaffed
and also underequipped. If we take into consideration the fact that the area in question, where
according to the interrogation protocols of captured Germans and according to testimonials of
various Czechoslovak witnesses these materials were hidden into various tunnels and water wells,
has approximately 500 km?, the search efforts were totally inadequate and as far as I am aware no
further efforts are being made.

The accessible archival materials attest that the area in question is former military training ground
“SS Truppeniibungsplatz BOHMEN” with the command in Benesov (Konopisté — commander SS
General KARASCH) and in Hradistko where a school for SS sappers was located (commander SS
Colonel KLEIN).
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According to various sources, including those from my acquaintances, we are dealing with:

1. Dangerous ammunition and explosives (allegedly including above mentioned 1200 tons high
explosives and 200 barrels of uranium).

2. Historical materials belonging to C[S]SR.

3. 52 wooden boxes with unidentified written materials and other 5 boxes hidden by the order
of K.H. Frank at the end of April 1945.

4. Unidentified materials that were transported from western and central Germany under the
protection of armored vehicles between 24.12.1944—end of January 1945 to the area of Krnany.

Approximately 3 wagons of Hungarian treasure.
3 wagons of RSHA materials.
Kiev and Kharkiv libraries that were arguably located in Benesov, at Konopisté Chateau.

So called Amber Room [Bernsteinzimmer].

© ® N o o

Around 30 tons of gold and golden treasure (presumably incl. Belgian treasure).
10. Around 3 tons of silver bars.
11. Archive of the NSDAP, presumably near Karlovy Vary at ABERK.

12. Miscellanea, including archives of the SS Prosecution Office and Tribunal at Nelzovice etc.

Two years ago I was personally disposed to assist in locating the above mentioned (back then I did
not yet realize the danger posed by the explosives). I submitted a 5-page draft regarding means of
locating the stuff mentioned above to the then First Deputy Minister of Interior, comrade General
Kovag, and even though I explicitly renounced any financial recompense connected with the search,
I never even received an answer back.

I have been 7 years in retirement, and after three heart attacks and light diabetes I am not working
anywhere. I can not ignore though the danger of the catastrophe looming above us like the Sword
of Damocles.

I therefore turn to you, dear comrade Secretary General and President of the CSSR as the most
responsible person in our republic, to confirm these findings and especially to prevent the worse
that can happen to us, save for atomic war.

With comradely greetings,

Rybin Jaroslav

SNB [National Security Corps| Lieutenant Colonel (ret.)
Awardee of the medals: For Selfless Work for Socialism,
For Securing Friendship in Arms, First Class, and others.

[If this information is correct, “approximately 200 barrels of enriched uranium” would be the
product of an industrial-scale nuclear weapons program, not small-scale laboratory experiments.
And that is only the enriched uranium that this particular person knew about in this particular
location. How much enriched uranium had been produced throughout German-controlled territory
by the end of the war, to what degrees was it enriched, and by which enrichment methods?]
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Rybin Jareslay
ner. 25.4,1923

K Z24virce 2752/34
Preha 65

Prsha cne 1. z4PF{ 1986

Vé2eny soudruhu generdlni tajemnfku UV XS a presidente 3SSR.

Devlte mi, ebych se pFedem omluvil, %e znevu obtéiuji ore -
blémem, ktery jsom Vém ji% sdélil depisem ze dne 3.6.1936.

V Zervnu tr. Joem byl navitiven dvma nrecevniky Federdln{
spravy VB (mjr. Urban Jan espol.). Pochepil Jsam z peheveru, Ze
Jda e upresnovén{ veznatkd = nézerld, kterd jsem Vdm zeslal. Po vy-
svitlenf nfékterych bodd jsea jim je%t#& zapij3il i dvé kopie deni -
s, které jsem nanssl v minulesti a které "dejni ns MV 8SSR nensd-
1i (byv. ministru vnitra %5SR s. Obzinevi a byv. 1. nédmistku MV -
&3Sk s, gen. Kovalovi, ktaré mZ desud nabyly vréceny). Nabyl jsem
z tohote jedndnf dejem, %e srscovnici FS VB nschépou veliké nabez-
peX{, které zde je (tFebas jen peuhy dnik radiesktivity v pF{padd
i néhednéhe peXkezenf kentejnaru @nod.) a zamiPuji se jen na pre -
blém hleddn{ uleupenych cennesti, nebe pisemnych dokumantd tzv.
III. Ri3e,

Nyn{ oe n&vrstu z del¥fhe letnfhe nebytu v Lulenci jsem ne -
vitivil lokelity byv. cvidi¥t# SS ne Hradiltsku. 2jistil jsem, Ze
nvodezreld mista Ule%e ukrytfch nebeznednych trhsvin s ursnu nikde
neprevéfuje s nebezpel{ pro okol{ stile pretrvavi.

2 peohovoru 8 pracevni{ky FS V3 @ vligstnim ohleddnim jrem nabyl
pfesvédien{, fe Federdln{ ministerstve vnitra 2 jehe sloZky podce-
ﬁuji nebezped{, nebe na druhé stran& nejsou vibec schepni zsbrénit

moZné kstestrofs.

Preto jake komudniste se znovu ebracf{m na V4s, abyste nesou-
dil nebe nechal prevéfit stov Setfenf. Jske bfv. kenzultent mini-
stre vnitra CSSR mdm zato, %ec nanf t*3ké sni ergsnizalné nemoZné
urychlené zehdjit vyhleddvén{ » zne3kodnin{ trhavin, jske% i bez-
peZnd zajistit vyskyt urenu, jerk Joem ji2 uv4dil v prvnim dopise.

Figure D.325: 1 September 1986 letter from Rybin Jaroslav [Czech National Archive, courtesy of
Adam Kretschmer].
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Déle mdm zste, 2e nen{-li vnitre schesns ujameut se tehote
Akelu, byla by dedFe tim pevirit UNO & USLA, ktef{ maji v temte
eboru destetek zkulenostf, odbernfkl, tachniky i fundevangch li-
af. Mehou proto tské olpevidniji pesoudit stévejici nebkzpesti 2
a03le teho napldnevet pr{slu3néd epst¥ent,

Jsem si vidom tohe, %e od ukryt{ mataridlu uplynuls Jiz vice
Jsk 41 1at, 2e vyhleddvdn{ Je znainé at{3ene nové vzrestlou vege-
tect, srozf pidy sped. Preste jsou jen nodls dostupnych materidl{
, vfnovéd{ spod. hned nejmén#¥ t¥i lokality, kd: N2mci wohli nebe:
nadné vybudniny ukrjvet. Jseu to re infermsci ( p13i & uvddim te
orote, %e mne zsse v nosledn{ dobd ne preddlenjch t¥ech inferkte
z1loh{ srdce 3 narad bych ednd3el tyte neoznatky do nhrebu) :

1. TN, kota"V lese". Nochdz{ se t¥sn& nad obel Hraediftke, Pre
tute verisntu hove®{ ekelnest, Ze prostery 3tol m¥ly mit
ebaah cca 275 n3 & hned poblf%, ssi 3CO m vzddlene byle vel-
ké sklediit® munice, trhevin eped. nro éelé seakupeni{ SS Vv
té dob# ns Hredidtsku, z nichZ jedne odd&len{ v fubnu 1945
vylatélo de vzduchu.

2,Kape c lMednik. V tomte kepci byle delovéne JiZ @si o8 r.
1942 @ vytdZony kémen byl seuzivén pti budovéni cest & sil-
nice sm¥ram ns Z4avist s Jdle. Dle vypovédl mé byt v kopci
celd s{f chedab a unrestited jeéna itela cce 30 m hlubékéd
( esi 4dlnf %achte ). Fetegrafie nezndmého fotografe z r.
1942-3 ukszuje dve vchody z mists éne3ni atrelnice MV BSR.
Del%{ dve vchedy mej{ byt ve strdni ned ebci ZAvist @ jeden
g9i 1 km vycheénX*ji v konci ze Zévieti.

3,Pesladnim m® zndmya mo¥nym ‘ikrvytem je tzv. Bobkiv kepec,
kde $dsjn® byl vybudovdn vjezd tsk velky, 2o de n*he mohli
vjet dva jezdci na kenich vedle sebe. Revn#Z tam byli zaotl
leni ke konci dubna 1945 vAzhiové v no¥tu 250 - 300 eseb. Pr
tute okolnost sv3ddf i fekt, Zs hned vecle byla kesdrna 55
( ndes jsou tem kasdrne 35LA ), edkud byle moZne Ifdit d4ln
nrdce i ukryt{ teliks trhavin.

Pokud se tjké cennest{ a p{semnych msteridld, ssk o te dnes
Ji% nen{ valny zdjem. Jist¥ se ne te prijds meinéd néhedeu, 82 g=
logevé, nebo hledaZi zleta o nekledd e te ¥ zakepnou ". Byle DY

Figure D.326: 1 September 1986 letter from Rybin Jaroslav [Czech National Archive, courtesy of
Adam Kretschmer].
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v3ak smutné, kdyby kepli nejdfive de zabezpelevaci miny. Je zné-
me, %e Némci i v jinych pFfosdech vZe tekto zajistoveli ( viz
tzv. StEchevicky archiv ).

Vé¥eng seudruhu generdlni tejemniku Ov Ks® s presidente Jssi.

Presim je3t& jednou e emluvu, Ze Vés telik zaneprazdnuji. Ne-
zném v3ek uZ jinou meZnest, jak na tete veliké nebezped{ upezor -
nit.

Z&virem prijmdte mé srdedné soudruiské pozdravy & prani ,
sbyste je3té dlouhd léta ve zdravi a svélesti mehl vykondvat nej-
vyi81 stranické @ stdtn{ funkce.

Se soudruskymi pezdravy

byv. pplk. SNB a
nosétel medaild

Za ob&toveu préci pre socialismus,

Za upevhovéni pratelstvi ve zbrani
I. stupnd @ dsld{.

Figure D.327: 1 September 1986 letter from Rybin Jaroslav [Czech National Archive, courtesy of
Adam Kretschmer].
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Rybin Jaroslav

25.4.1923

K Zévérce 2752/34

Praha 5 Praha 1 September 1986

Dear comrade Secretary General and President of the CSSR,

First of all, please accept my apology for contacting you again regarding the matters I presented
in my letter to you of 3 June 1986.

In June of this year I was visited by two officers of Federal Service of VB (Public Security /Police/)
(Major Jan Urban and a colleague). I understood from the interview that they visited me to clarify
some points regarding the matters I wrote you about. After providing clarification I gave them two
copies of the letter that I wrote previously to the then Minister of the Interior comrade Obzina and
to the then First Deputy Minister of the Interior comrade General Kovac. No copy of the letter
was ever returned to me, and even so the Ministry of Interior claims they have been unable to find
them in their archive. I got the impression from the interview that the VB Federal Service officers
don’t understand the magnitude of the danger present (even including a mere radioactive leak in
case of accidental damage to a barrel etc.) and that they focused only on issues of finding the lost
valuables or written documents of the Third Reich.

After I had returned from a longer summer stay at Lucenec, I visited the area of the former SS
training grounds at Hradistsko. I found out that suspected places where dangerous explosives and
the uranium may be located were not being searched and thus the danger for local environment
persists.

From the interview with the officers of the VB Federal Service and by checking personally the local-
ity, I got the impression that the Federal Ministry of the Interior and its departments underestimate
the danger or perhaps they don’t even have the means to avert a possible catastrophe.

Therefore I turn to you as a communist to have this reviewed and examined. As a former specialist
of the Ministry of the Interior of the CSSR I hold that it is neither hard nor impossible from an
organizational point of view to start locating and disarming the explosives, as well as safely deal
with the uranium, that I mentioned in my first letter.

It is my belief that if the Interior Ministry is not able to deal with this task, it could be delegated to
the Defence Ministry and the CSLA (Army) that have in this regard lot of experiences, specialists,
technical means and personal capabilities. They can best evaluate the present danger and plan
accordingly how to deal with it.

I am aware that 41 years have passed since the materials were hidden, and that the search is more
difficult due to grown vegetation, soil erosion, etc. Nonetheless, according to available evidence,
testimonies, etc., there are at least three possible locations where the Germans could have hidden
dangerous explosives. These are for your information (I write it here since after three heart attacks
my heart is starting to act up again and I don’t want to take my knowledge with me to the grave)
the following locations:
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The so called “V lese” spot. It is located directly above Hradistko. The factors favoring this
location are that the volume of the tunnels is supposed to be approximately 275m? and that
nearby, around 300 m away, there was an ammunition and explosives depot for the SS unit
stationed at Hradistko, a part of which exploded in April 1945.

. The Mednik hill spot. This hill was mined since 1942 and the mined stone was used to build

communications to Zavist and beyond. According to testimonies there is supposed to be a
network of passages and one tunnel approximately 500 m deep (mining tunnel) located in the
hill. Photos made by an unidentified photographer in 1942-43 show two entrances located at
the area of a current shooting training ground of the Interior Ministry of the CSSR. Another
two entrances should be located in the hillside above Zavist and one about 1 km east of
Zavist.

. The last possible hiding place location known to me is so called Bobkuv kopec hill spot,

where allegedly an entrance was constructed of sufficient dimensions that two horse riders
could enter riding side by side. It is also a place where around the end of April 1945 250-300
prisoners were shot. A factor favouring this location is that right next to it there were SS
barracks (now CSLA barracks) from where it was possible to direct the hiding of such an
amount of explosives.

Regarding the valuables and written materials, these are not of such an interest today. They may
be found by accident when geologists or treasure seekers would “trip over them” by accident.

It would be sad though if they would first trip over the safety explosives. It is well known that the
Germans used to secure valuables in this way (see the so-called Stéchovice Archive).

Dear comrade Secretary General and President of the CSSR, please accept once more my apology
for keeping you busy. But I don’t know what else to do to point out this grave danger.

Finally, please accept my heartfelt comradely greetings and best wishes for you to serve in the
highest Party and State capacities for many coming years full of health and vigor.

With comradely greetings,

Rybin Jaroslav

SNB (National Security Corps) Lieutenant Colonel (ret.)
Awardee of medals For selfless work for socialism and

For securing friendship in arms I. degree and others
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[See also:

Czech information on World War II sites (including Stéchovice) that appear to have radioactive
contamination:  https://www.sekm.cz and  https://kontaminace.cenia.cz

Evidence for underground structures and previous excavations at Stéchovice: Jaroslav Sveceny.
2005. The Search for Nazi Treasures II1. Proposal for an Exploration Project and TV Documentary
Series. Prague. pp. 12-14. https://issuu.com/ptouge/docs/nazi_treasures_iii_qxp

It is difficult to find much information about the Blaumeise I-1IT underground facilities at Stéchovice
[Wichert 1999].

Much more archival and archaeological research should be conducted for this site.]

[For some other known or suspected nuclear sites in Czechia, see:

p. 3446
p. 3936
pp- 3979-4025
pp- 4082-4083

pp. 4914-4984]
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Known/Reported Sites Now in Slovakia

Philip Morrison to Francis J. Smith. 17 February 1945. Subject: Evaluation of Air
Photos [NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-3 GERMANY: US
Wartime Positive Int. (Nov. 44-June 45)].

1. Leverkusen [...]

2. Dubnica (Czechoslovakia) — This plant has been carefully studied by the Crossbow Committee
in interpretation report #U17. It is an excellent factory for making anything. More specifically, the
underground facilities, which include quite sizeable steam installations, would make possible the
location of a plant of LTD [Liquid Thermal Diffusion, i.e. uranium enrichment], or similar style
in fractional scale, at this site. The absence of visible handling facilities for large equipment, etc.,
is not conclusive, but it is a bit strange if this is really a normal factory for producing ordnance.
No specific features except the steel and water facilities would imply a plant of special interest to
us, but on the other hand, one cannot exclude that it is such a plant. Here I would like to keep
watching this installation and would especially like to see the Crossbow report H(1)131, which was
an earlier report on the same site.

3. Hechingen [...]

[See document photo on p. 3785.]

R. V. Shepherd. BIOS 313. Report on Visit to Czechoslovakia by Armament Design
Department. 16th November to 9th December, 1945. p. 11.

Black List
Number Target

]

2/462 Dubnica—An underground factory built before the war by Skoda. It was taken over by the
Germans and operated by them. It was completely destroyed by the Germans when the Russians
advanced into Slovakia. [...]

C2/788 Vitkovice—Skoda had no works here but probably owned coal mines for which this area is
noted. The main works are the Vitkovice Steel Works which were in the Herman Goering Trust in
the steel making section. The firm is NOT linked with Skoda. Head of the Firm is von Ringhoffer—
German. Also a Director of Skoda.

[This Vitkovice (Czechia) plant is either the same as or at least in close proximity to the Ostrava
nuclear facility reported in the documents on pp. 3748-3750, 3882-3883.]
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17 February 1945

Subjecet: Evaluation of Air Photos.

To: Major Frank J. Smith, P. O. Box 2610, Washington, D. C.

1. .,,Leyex;kgaen\\- the PW report mentioning heavy conerete structures
at this plant (Calvert - 29 January 1945) is an evident lead in our directicn.
Such structures imply either the operation of a 49 pile or a chemical

operations plant for active material from such a pile. It doeg not seem
likely that these operations, which are not on a heavy chemical scale,

" would be carried out in the crowded site at Leverkusen, I have looked over

the whole plant and I do not find any such structures except for a line of
dubious objects across the river which I have circled on prints #4009 and
#4114, I would like to show these objects to one of the Interpretation
Officers in the FPentagon. It is unlikely, however, that this is a tip to
opersticns of our interests,

I note with enthusiasm in the latest coverage, a direct hit
on the power house which edges the buildings number 31 through 36, This
is made to order for us, since it is this area which repregents the best
eneny installation for the processing of fluorine compounds and, thare-
fore, probably of hex. This area was closed tight in November 1944, If

f‘ it is not too difficult for the operational crews, I should like ta see

another coverage of Leverkusen to examine repair on this particular area,

2, Dubnica (Czechoslovakia) -- This plant has been carefully studied
by the Crosshow Committes in interpretation report #A17, It is an excellent
factory for making anything. More specifically, the underground facilities,
which include quite sizeable steam installations, would make possible the
location of a plent of LID, or similar style in fractional scale, at this
site, The absence of visible handling facilities for large equipment, etc.,
is not conclusive, but is a bit strange if this is really a normal factory
for producing ordnance, Ne specific features except the steel and water
facilities would imply e plant of special interest to us, but on the other
hand, one cannot exclude thet it is such a plant., Here I would like to
keep watching this installation and would especially like to see the
Crosebow report H(1)131, which was an earlier report on the same‘site.

3, Hechingen - I received no text at all with these pictures, but
I studied the pictures at length, There are very many remarkable features
about this plant, which is in the stage of active construction. I do not
kmow what this plant is doing, The very large pipe or pressure vessels
visible everywhere indicate a chemical process involving handling large
amounts of gas, The strip mining, or possibly just dirt moving, which is
going on, the presence of many cranes and other elevated structure, the

possible large concrete structure, which I have circled on the prints, do
not combine to indicate conventional kind of operation, Taken with our in-
formation that this region is, in fact, a seat of speecial work on our

Project, the pictures are of great interest. I do not believe that a 49
plant is being constructed here, but I would not at all be surprised if

/ some sort of isotope separation in a gas phase is being contemplated on

a rather small scale, There are no dats to make this "yes" probable,
and the plant may very well be for some other chemical purpose (rocket
fuel, etc.), but it is a most unconventional kind of operation.

The quality of the photos leaves a great deal to be desired, I
would strongly recommend improved coverage of this plant.

Ronsniius

P, Morrison

Figure D.328: Philip Morrison to Francis J. Smith. 17 February 1945. Subject: Evaluation of Air
Photos [NARA RG 77, Entry UD-22A, Box 171, Folder 32.7003-3 GERMANY: US Wartime Positive

Int. (Nov. 44-June 45)].
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Known/Reported Sites Now in Denmark

[Many 1945-1948 newspaper articles alleged that there was some sort of German nuclear work on
the Danish island of Bornholm during the war, and that Soviet forces occupying the island after
the war removed material from that work:

Clearing of Bornholm: Germans Who Refused to Surrender. The Times (London, 15
May 1945).

Danes Seek Restoration of Communications. The Times (London, 18 May 1945).
Russians Believed Near Atom Secret. New York Times (15 October 1945 p. 4).
Russia Will Have Secret Soon. News Chronicle (15 October 1945 p. 1).

Russia Confident on Bomb. New York Times (31 October 1945 p. 6).

Atomic Energy May Be Behind Bornholm Mystery. Sydney Morning Herald (20 April
1946 p. 2).

Rich Uranium Ore on Danish Island Russia Evacuated. Spokane Daily Chronicle (16
March 1948 p. 6).

With advanced rockets under development at Peenemiinde East, advanced aircraft under develop-
ment at Peenemiinde West, biological weapons under development on Riems island, and apparent
nuclear tests carried out in the vicinity of the Baltic coast, it would make sense for some of the
nuclear development programs to be conducted on Bornholm or elsewhere in that general area.
Highly secretive and potentially dangerous military research projects seem to have been deliber-
ately clustered in this sparsely populated area around the Baltic coast, far from Allied forces in
both directions at the time that work was begun. The following formerly secret Allied intelligence
documents confirm that there were indeed nuclear materials and programs on Bornholm.|

C.S.D.I.C. (U.K.) S.R.G.G. 1118. [Recorded conversation of two German prisoners of
war held in the United Kingdom. AFHRA A5415 frames 284-285]

M 159—General der Panzertruppen Von THOMA (GOC German AFRIKORPS) Captd MIDDLE
EAST 4 Nov 42

CS/981 Generalleutnant KITTEL (Comd. METZ and Comd. 462 Volksgren. Div.) Captd METZ
22 Nov 44

Information received: 10 Jan 1945

TRANSLATION

KITTEL: (Re atom bomb). It’s a perfectly horrible thing.

THOMA: A technical man has written about it, saying the problem has been completely solved
theoretically, but that the process can’t be controlled(?).

KITTEL: That’s the question. At the passing-out parade of an officer’s course the FUHRER—I
sent for one of the officers personally, for they were the ones who were at METZ—
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THOMA: He’s lying. There’s absolutely no such thing as the atom business.
KITTEL: Unfortunately there is.
THOMA: Then he would have used it long ago.

KITTEL: No; he isn’t using it, because the others have promised to retaliate with chemical warfare.

THOMA: But there’s no such thing as an atom bomb.

KITTEL: The experiments with it are carried out on BORNHOLM; the island has been evacuated
and no-one may enter or leave the place.

THOMA: What do they do there?

KITTEL: They carry out their experiments there. Apparently they’ve got another trump card up
their sleeve.

[Heinrich Kittel was a very high-ranking general in the German army and thus a valuable source
of information, including some information on the German nuclear program. He was captured by
Allied forces after being wounded at Metz, France, on 22 November 1944, so all of his knowledge
about German activities was very up-to-date as of this recorded conversation. In contrast, General
Wilhelm von Thoma had been captured in 1942 while fighting in North Africa, so he had no
firsthand knowledge of subsequent developments (and was skeptical of secondhand reports).

Kittel’s comments suggest that he was aware of one or more successful atomic bomb tests prior
to his capture. The atomic bomb seemed to be much more than an abstract concept to him. For
example, he said that:

e [t was “a perfectly horrible thing.”
e It “unfortunately” existed.

e The decision had already been made not to use it (implying it was available to use) due to
Allied threats of retaliation by dropping mustard agent on German cities (see Section A.4.2).

If Kittel associated the atomic bomb most closely with Bornholm and seemed to believe that the
bomb had been tested, that suggests that the test(s) occurred either on Bornholm or somewhere
near Bornholm along the Baltic coast. That would be highly consistent with other information in
Sections D.10-D.11.

Germany built a number of high-tech facilities on Bornholm, yet the local Danish resistance (and
modern Danish museum curators) never figured out what exactly the Germans were doing. That
indicates that German forces kept local Danish residents well away from the facilities, or else they
would have seen and reported just what the Germans were doing there. Any high-ranking German
military officer or official who visited would tour the German facilities and see little or nothing of
the local residents, so as far as they were concerned, Bornholm was “evacuated”—mnot the whole
island, just the relevant parts. Even today, the large majority of the Bornholm population lives in
the town of Rgnne on the west side of the island, and the rest is very sparsely populated. (Occupying
Soviet forces removed all of the German equipment and documentation from Bornholm at the end
of the war, perpetuating the mystery.)]
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AFHRA folder 512.619C-6C 1944-1945
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C.S.D. I C. (UK)
. S. R. REPORT

/,K IF FURTHER CIRCULATION OF THIS REPORT IS NECESSARY IT MUST BE
PARAPHRASED, SO THAT NEITHER THE SOURCE OF THE INFORMATION NOR
THE MEANS BY WHICH IT HAS BEEN OBTAINED IS APPARENT.

S.R.G.G, 1118

M 159 = General':der Panzertruppen Von THOMA (GOC German AERIK.AKORPS) Captd
MIDDLE EAST 4 Nov 42
CS/98L - Generalleutnant KITTEL (Coud. METZ and Comd, 462 Volksgren, Div, )
% L - . Captd METZ 22 Nov Ll
Information received: 10 Jan 45

TRANSLATION ~
v TTEL: (Re atom bomb), It's a perfectly horrible thing,

THOMA : A technical man has written about it, saying the problem has been completely
solved theoretically, but that the process can't be controlled(?).

KITTEL: -That's the question. = At the passing-out parade of an officer's course
the FUHRER - I sent for one of the officers personally, for they were the
ones who were at METZ -

THOMi : He's lying. There' s absolutely no such thing as the atom business,

KITTEL: Unfortunately there is,

. THOMA ' Then he would have used it long ago.
KITTEL: Noj he isn't using it, because the others have promised to retaliate with

chenical warfare. . R
e r———

THOMA : The others are far ahead in that rf:s‘\cct.

—

KITTEL: To drop 'Lost' simultanecusly over whole arcas from 5000 aircraft or spray

it from wave after wave of aircraft - the others can do that, but unfort- -
< unately we can't, - Even in 1940 the English - I once had to carry ocut a

practice gas attack for DOLLMANN, it had to be sprayed frem aircraft and
so on, areas had to be shut off by it, all quite up-to-date; and in order
t0 be able to make it a completely up-to-date practice I was given the
captured English instructions on the use of zas in attack; from them it
appearcd that they can drop a chemical similar to 'Lost' -from a height of 8000m.

+#HOMA:: But there's no such thing as an atom bomb,
KITTEL: The experiments with it are carried cut on BORNHOIM; the island has been
evacuated and no-one may enter or leave the place,
THOMA : What do they do there?

KITTEL: They carry cut their experiments there. Apparently they've got another

trump card up their sleeve,
>

DISTRIBUTION

BY CS.D.LC. (UK)

M.I.19a War Qffice " (56 copies =
N EoD, Admiralty 9 copies 264
IDEE (F) Air Ministry 17 copies)

Figure D.329: C.S.D.I.C. (U.K.) S.R.G.G. 1118. [Recorded conversation of two German prisoners
of war held in the United Kingdom. AFHRA folder 512.619C-6C 1944-1945; AFHRA A5415 frame

284.]
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8.R,6,G.1118

M 159 ~ General der Panzertruppen Von THOMA (GOC German LFRIKAKORPS) Captd
MIDDLE EAST 4 Nov 42
05/331 - Generalleutnant KITTEL (Cond., METZ and Comd. 462 Volksgren. Div.)
aptd METZ 22 Nov L4

Information received; 10 Jan 45

GERMAN TEXT
KITTEL: (Re ‘atom bomb'): Das ist eine ganz scheussliche Sache,

THOMA : Dai hat hier ein technischer Mann daritber geschricben, es whre
theoretisch vollkommen gel®st, aber nicht zu bindigen(?). <

KITTEL: Das ist jo die Frage. Der FUHRER hat also bei der Entlassung
eines Nffiziersjahrgangs ~ ich habe mir eigens einen Offizier
kormen lassen und zwar waren das die, die in METZ waren -

THOMA 3 Br 1flgt ja. Eine Atomgeschichte gibt es ja Uberhaupt garnicht.

KIMBL: Leider gibtts sie.

THOMA ¢ Dann h¥tte er es schon lingst gebraucht.

KITTEL: Nein, er bringt es deswegen nicht, weil ihm die anderen dafiir
den Gaskrieg versprochen haben,

THIS PAGE DECLASSIFIED IAW EO 13526

THOM: : De sind die anderen weit Uber.

KITTEL: Wenn mon Lost aus 5000 Flugzeugen gleichzeitig in FlHchen wirft
oder hintereinander in Wellen abregnet = das kOnnen die anderen,
wir kBnnen es leider nicht., Schon im Jahre '40 haben die Englinder -
ich habe mal flir den DOLIMANN eine Gasilibung machen missen, mit
Flugzeug abregnen lassen und so Sachen, Ziehen von Sperriegeln,
ganz modern, da kriegte ich, um eine ganz moderne thungsanlage machen
zu kBnnen, die erbeuteten englischen Vorschriften Uber Verwendung
vonr Gas im Angriff, daraus ging hervor, dass sie aus 8000 m einen
Lost-fhnlichen Kampfstoff abschmeissen k&nnen.

THOMA : Eine Atomgeschichte gibt es garnicht.

KITTEL: Diese Versuche sind auf DORNHOIM, die Insel ist gerfumt worden, da
darf niemand ‘raus und *rein.
THOMA : Was machen die dort?

KITTEL: Die machen da ihre Versuche. Sie heben offenbar noch irgendeinen
Schlager.

{ﬂ 25

AFHRA folder 512.619C-6C 1944-1945

Figure D.330: C.S.D.I.C. (U.K.) S.R.G.G. 1118. [Recorded conversation of two German prisoners
of war held in the United Kingdom. AFHRA folder 512.619C-6C 1944-1945; AFHRA A5415 frame
285.]
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Horace K. Calvert to R. V. Jones. 13 March 1945. [NARA RG 77, Entry UD-22A,
Box 165, Folder ALSOS MATERIAL]

A report dated 27 February 1945 reflecting a conversation between Generalleutnant Kittel and
General Eberbach (both German P.W.’s) has been received. The following dialogue is reported:

KITTEL: I only wish that the Poles, with whom we shall have to co-operate economically
afterwards in any case, will be reasonable, but they won’t be reasonable, they don’t know
how to be. EAST PRUSSIA will become a new ALSACE-LORRAINE. Our children will
again meet their death over that stupid question, even though the people are promising
now to eradicate all wars. By that time new means will have been found; if aircraft are
forbidden they’ll discover other things.

EBERBACH: The splitting up of the atom, or something like that.
KITTEL: That already exists; that will come very soon; that will smash everything up.

You will recall that Kittel has made numerous references to German atom-splitting activity in the
past and apparently is possessed of some information on the subject.

We understand that action on our request for permission to interrogate Kittel directly has been
withheld. It is suggested that, in view of recurrence of discussion of this subject by Kittel, another
attempt be made to arrange for direct interrogation.

The fact that Kittel’s mind so frequently concerns itself with this subject, his knowledge of facts
which we have corroborated from independent sources and the opportunities available to him for
obtaining knowledge of such activity which might reasonably be expected to attach to one of his
position all strongly persuade the belief that if properly approached he would be an extremely
valuable source of information.

[Did Heinrich Kittel ever provide details of what he knew about the German nuclear program to
Allied interrogators, friends or family in Germany, a diary or memoirs, etc.? Can any relevant
records be found?

Note that Horace Calvert emphasized Kittel’s “knowledge of facts which we have corroborated
from independent sources and the opportunities available to him for obtaining knowledge of such
[nuclear] activity.” Calvert was a very highly placed Allied official investigating German nuclear
work, and as of mid-March 1945, he seemed convinced that there was a serious German nuclear
weapons program and that Kittel had accurate information about it.]
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You willi recall that Kittel has mude numerous references to (Cerman atom-
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fittel directly has beon withheld. It is suggested that, in view ef re-
currence of discussion of this subjeet by Kittel, anvther attempt be mude
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Figure D.331: Horace K. Calvert to R. V. Jones. 13 March 1945 [NARA RG 77, Entry UD-22A,

Box 165, Folder ALSOS MATERIAL].
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S. H. Kirkland, Jr. 31 March 1948. Memorandum for Chief, Air Intelligence Division.
Subject: Daily Activity Report. [AFHRA folder 122.25 Jan—-May 1948; AFHRA A1036
electronic pp. 2211-2212, frames 2238—-2239]

]

Confirmation of Possibility of Uranium Deposits on Bornholm Island.

Uranium has been discovered on Danish owned island evacuated by the Russians two years ago. The
deposit is said to be huge, with estimates running up to 500,000 tons. A Copenhagen dispatch to
Svenska Dagbladet of Stockholm reports that the ore is contained in a granite outcropping running
about 60 miles into the earth; the exploitable upper part alone, however, should yield 5,000 tons
of uranium.

SOURCE: New York, 13 March 1948, NANA. Evaluation: B-2. CLASSIFICATION: (SECRET)

Strategic Vulnerability Branch Comment: The Strategic Vulnerability Branch has been able to un-
cover evidence* supporting the existence of radioactivity on the Danish island of Bornholm. The
island is completely radioactive. Not only the land mass, but the surrounding sea water, atmosphere
and local flora and fauna show radioactivity. The local inhabitants are large in stature, healthy and
robust. Their virility extends over a period much longer than normal. There have been many cases
of men 80 to 90 years old retaining their vigor.

This extraordinary radioactivity makes it highly probable that uranium exists on the island, possibly
in large quantities. It has been reported that the island is rich in radium and thorium. This would
indicate that a uranium deposit of 5,000 tons may actually exist on the island. Bornholm was
evacuated by the Russians in 1946. It is situated within an area of Soviet pressure.

Reference: Item of Interest of 16 March 1948. *Source: Biology of Radium and Uranium published
by Czech Radiological Institute, Prague 1932. (Mr. Rosenzweig, Ext. 71911).

[Just exactly what nuclear work was conducted on Bornholm by the Germans during the war, and
what was removed by the Russians after the war?

Although the idea (apparently from the 1932 source) that natural radioactivity can promote health
is now laughably outdated, the above document confirms that scientists knew there was significant
radioactivity on Bornholm both before and after World War II. If Bornholm’s radioactivity was
known by scientists in Prague in 1932, that information might be one factor that attracted German
interest in the island during the war. If there were uranium or thorium deposits, Germany may
have mined them during the war.

If Bornholm was known to have elevated levels of radioactivity after the war, were those due to
the mining of natural deposits, wartime work on enriching uranium or breeding plutonium on the
island, or wartime tests of nuclear explosives on or near the island?]



D.4. ENRICHMENT OF URANIUM-235

§ i
Crawiliia |

DEPARTMENT OF THE A!R FORCE
HEADQUARTERS UNITED STATES AIR FORCE
WASHINGTON

31 March 1948

MEMORANDUK FOR CF

fomy T
s AIR T0

[ELLIGENCE DIVISIO!

SUBJECT: Daily Activity Report

1. Major S.5. Whitt briefed Major Faul B. Miller, Air Attache
Branch, on information desired from air attaches, as Major Miller
is to visit all air attache stations overseas. (4ajor Whitt, Ext.
T1133).

2, Captain E.C. Currey, Jrs, conferred withn Lt. Col. Houston,

Captain Hale, and Captain Coe, CM Branch, regarding special intelli-

gence requirements of the Strategic Vulnerability Branch. (Captain

Currey, Ext. 71133}.

3. Lt. (j-g.) C.D. Chandler (WAVE) is assisting in Phase I

work on Category 67 preparatory to the loan of target jackets in that

category for use by Project "Salt line" under the direction of the
Intelligence Divislon, General Staff, United States Army.
(Lte Cdre ReE. Miles, Ext. 2323).

L. Lt. cdr. R.E. Wiles and Dr. J.C. Pettee attended a committee

meeting on the CIA-TAC Ad Hoc Committee on the Industrial Card File,
at the Central Intelligence Agency. (CONFIDENTIAL) (Lt. Cdr Miles,
Ext. 2323).

5. Lt. Col. Xirkland attended a conference with General Cabell,

Colonel Price, Lt. Col., Heston, Air Installations, Colonel Yancey,
311th Reconnaissance Wing, Colonel Newsll, Budget and Fiscal, Lt.
Col. Cochrane, Aeronautical Chart Service, to discuss effects of
proposed move of the Aeronautical Chart Plant in St. Louis.

(Lt. Col. Kirkland, Ext. 4510).

6. Iten of Interest:

Confirmation of Possibility of Uranium Deposits on Bornholm

( CONFIDENT IAL)

TsIznd.

Uraniwp has been discovered on Danish owned island
evacuated by the Russians two years ago. The deposit is said to be
huge, with estimates running up to 500,000 tons. A Copenhagen dis-

pateh to Svenska Dagbladet of Stockholm reports that the ore is con-
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tained in a granite outcropping running about &0 milss into the
earth; the exploitable upper part alone, nowever, should yield
5,000 tons of uranium.

SOURCE: New York, 13 March 1948, NANA. Evaluation: B-2.
CLASSIFICATION: (SECRET)

Strategic Vulnerability Branch Comment: The Strategic Vulnerability
Branch has been able to uncover evidencesx supporting the existence
of radioactivity on the Danish island of Bornholm. The island is
completely radioactive. liot only the land mass, but the surrounding
sea water, atmosphere and local flora and fauna show radicactivity.
The local inhabitants are large in statute, healthy and robust.
Their virility extends over a period much longer than normal. There
have been many cases of men 80 to 90 years old retaining their vigor.

This extraordinary radioactivity makes it highly probable
that uranium exists on the island, possibly in large guantities. It
has been reported that the island is rich in radium and thorium. This
would indicate that a uranium deposit of 5,000 tons may actually exist
on the island. Bornholm was evacuated by the Russians in 1946. Tt
is situated within an area of Soviet pressure.

Reference: Item of Interest of 15 March 1948. =xSource: Biology of
Radivm and Uranium published by Czech Radiological Institute, Pragus

1932. (Mre Rosenzweig, Ext. 71911).
~ 3
I
GO rAD, . | N
.y

Lt,. Colonel, USAF

Acting Chief, Strategic
Vulnerability Branch

Air Intelligence Division
(DI/USAF - ONT)

Figure D.332: S. H. Kirkland, Jr. 31 March 1948. Memorandum for Chief, Air Intelligence Division.
Subject: Daily Activity Report. [AFHRA folder 122.25 Jan-May 1948; AFHRA A1036 electronic

pp. 22112212, frames 2238-2239]
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D.5 Fission Reactors for Breeding Pu-239 and/or U-233

[Ludwig Bewilogua (German, 1906-1983), Kurt Diebner, Paul Harteck, Otto Haxel (German, 1909—
1998), and many others worked in teams trying to develop fission reactors suitable for breeding
plutonium-239 from natural uranium-238 or uranium-233 from natural thorium-232. T'wo reactors
were on the brink of criticality by the end of the war, and there is some evidence that other reactors

may have actually become operational during the war. This section covers:

D.5.1. Scientific knowledge about breeding Pu-239 and U-233.

D.5.2. Known and suspected fission reactors.

For breeding using particle accelerators (electronuclear breeding), see Section D.6.]

D.5.1 Scientific Knowledge About Breeding Pu-239 and U-233

[The following documents demonstrate the knowledge of scientists in Germany:

e By 1934, scientists knew that element 94, or plutonium-239, could be produced and purified

(pp. 3794-3795).

e No later than 1940, scientists understood that plutonium-239 could be used to create a bomb

(pp. 3800-3826).

e During the war, scientists also understood that uranium-233 could be produced and used to

create a bomb (pp. 3832-3836).]

Ida Tacke Noddack. 1934. Uber das Element 93. Angewandte Chemie. 47:37:653—655.

Man kann ebensogut annehmen, dafl bei dieser
neuartigen Kernzertriimmerung durch Neutronen
erheblich andere “Kernreaktionen” stattfinden,
als man sie bisher bei der Einwirkung von
Protonen- wund «-Strahlen auf Atomkerne
beobachtet hat. Bei den letztgenannten Be-
strahlungen findet man nur Kernumwandlungen
unter Abgabe von Elektronen, Protonen und
Heliumkernen, wodurch sich bei schweren Ele-
menten die Masse der bestrahlten Atomkerne
nur wenig andert, da nahe benachbarte Ele-
mente entstehen. Es wére denkbar, dafl bei der
Beschieflung schwerer Kerne mit Neutronen diese
Kerne in mehrere groflere Bruchstiicke zerfallen,
die zwar Isotope bekannter Elemente, aber nicht
Nachbarn der bestrahlten Elemente sind.

[...AJus dem [-strahlenden Element 93 das
Element 94 entstehen miifite. Dieses Element
sollte man verhaltnismafig leicht chemisch von
93 trennen konnen.

One could assume equally well that when
neutrons are used to produce nuclear dis-
integrations, some distinctly new nuclear
reactions take place which have not been
observed previously with proton or alpha-
particle bombardment of atomic nuclei. In
the past one has found that transmutations
of nuclei only take place with the emission of
electrons, protons, or helium nuclei, so that
the heavy elements change their mass only a
small amount to produce near neighboring
elements. When heavy nuclei are bombarded
by neutrons, it is conceivable that the nu-
cleus breaks up into several large fragments,
which would of course be isotopes of known
elements but would not be neighbors of the
irradiated element.

[...Bleta decay of element 93 would pro-
duce element 94. It should be relatively easy
to separate this chemically from element 93.
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Uber das Element 93.

Von Dr.ng. Ipa Noppack, Berlin. (Eingeg. 1. September 1934.)

Vor etwa vier Monalen wurde in dieser Zeitschrift
iiber die Liicken des Periodischen Systems berichtet!).
Am Schlufi der Arbeit wurde auf die Mdglichkeit der
Entdeckung von Transuranen (d. h. Elementen, die im
System auf das Uran folgen) eingegangen.

Wenige Wochen spiiler erschienen zuerst in der
Tagespresse, dann auch in der Fachliteratur Nachrichten,
da es zwei Forschern, Prof. Fermi in Rom und. !ngemsur

die Wiinde des Glasgefifies und kénnen auf in der Nahe
befindliche Stoffe einwirken. Fermi brachte eine Reihe
von Elementen in elementarer Form oder als Verbin-
dungen in die Nahe seiner Strahlenquelle, lief die
Neuironen einwirken und setzte dann die bestrahlten
Stoffe vor einen Geiger-Zihler. Zahlreiche Elemente
sandten nach Bestrahlung mit Neutronen eine Zeitlang
p-Strahlen aus, wiesen also in der Tat induzierte Radio-

Koblic in ]()HCh\miﬂlul bhingig
sei, das Element mit der Ordnungszah! 98 zu deck

‘Wir wollen uns zuniichst mit den Angaben von
Fermi?) beschiftigen. Fermi hat die Frage untersucht,
ob man die von Curie und Joliot entdeckte sogenannte
induzierte Radioaktivitit, die beim BeschieBen von Atom-
kernen mit a-Sirahlen entsteht, auch durch die Einwir-
kung von Neutronen hervorrufen kann.

Er brachte in ein GlasgefdB Berylliumpulver und
Radi ion. Die E ion emittiert ¢-Strahlen,
diese treffen auf die Atomkerne des Berylliums und lésen
in ihnen Neutronen aus. Die Neutronen durchdringen

1) 1, Noddack, diese Ztschr. 47, 301 [1934].

%) E. Fermi, Nature 133, 898 [1984].

ivitdt auf!). Auf die Hypothesen, die Fermi zur Er-
klarung der zum Teil recht verwickelten Erscheinungen
aufstellt'), soll hier nmhl emgeganger: werden, da uns nur
ein Fall, die des El ts 03,
interessiert. Zum Studium der induzierten Radioaktivitiit
des Urans brachte Fermi Uranylnitratldsung, die er von
allen radioaktiven Zerfallsprodukten hefreit hatte, in die
Nihe seiner Neutronenquelle. Mit Hilfe des Geiger-
Zahlers konnte er zeigen, daB die Losung durch die Be-
strablung radioaktiv geworden war und g-Strahlen aus-

3} Natiirlich wird nicht die Gesamtzahl der Atome des
bestrahiten Stoffes radioakilv, sondern nur eine unwiigbare
Menge, in diesem Fall einige hundert Atome.

%) B. Fermi, Nature 133, 757 [1934],

das Element 83 rﬁ,nl‘!wandlz Chemie

654 Noddack: Ober

sandte. Dxe Ausweﬂung der Ahklmgungskurve ergab

. Jubrg. 1834 Nr. 37

Polonmm uusgeh]hrter Versuch zelgle, dnﬂ dieses Element

dafl nicht nur ein, sondern fiinf r: ve
Elemente von versehiedenen Halbwertszeiten enistanden
waren, wobei es bisher, wie Fermz betont, noch unslcher
ist, ob diese Elemente oder neb

entstehen.

Es gelang nun Fermi, eins dieser neu entstandenen
Radioelemente, und zwar eins mit der Halb-
wertszeit 13 min, auf chemischem Wege abzu-
trennen. Er verfuhr dabei so, dafi er die bestrahlte stark
salpetersaure Uranylnitratisung mit etwas Manganosalz
versetzte, zum Kochen erhitzte, und dann Natrfumchlorat
zugab. In dem ausgeschiedenen Mangandioxyd war der
grifte Teil der ﬁAklmtﬂl mit der Halbwertszeit von
13 min enthalten. Fermi versucht nun zu beweisen, daff
das Radioelement, dem diese f-Aktivitit mit

nahezu tiv in den MnO,-Niederschlag eingeht®).
Der Beweis, dafi das neue Radicelement die Ordnungs-
zahl 93 hat, ist also noch keineswegs gegliickt, da Fermi
ihn nur durch ein unvollkemmen durchgefiihrtes Aus-
schluBverfahren versucht hat.

Man kann ebensogut annehmen, daf bei dieser neu-
artigen Kernzertriimmerung durch Neutronen erheblich
andere ,Kernreaktionen“ statifinden, als man sie bisher
bei der Einwirkung von Protonen- und ca-Strahlen auf
Atomkerne beobachtet hat. Bei den letztgenannten Be-
strahlungen findet man nur Kernumwandlungen unter
Abpabe von Elektronen, Protonen und Heliumkernen,
wodurch sich bei schweren Flementen die Masse der be-
strahlten Atomkerne nur wenig &ndert, da nahe benach-
barte Elemente entstehen. Es wire denkbar, daB bei

keinem bekannten Element in der Néhe des Urans iso-
top ist. Er setzt zu diesem Zweck zu der salpetersauren
Losung von bestrahliem Uranylnitrat nacheinander
p-strahlende Isotope folgender Elemente: Protactinium
(91), Thor (90), Actinium (89), Radium (88), Wismut (83)
und Blei (82) und f4lt dann Mangandioxyd mit Natrium-
chlorat. Alle die genannten g-strahlenden Elemente
gehen nach Fermi nicht in den Niederschlag. Da das
unbekannte Radioelement aber in die Manganfillung
geht, und da es seinem Verhalten nach auch nicht mit
Radon (86) und Ekacisium (B7) isotop sein kann, zieht
Fermi den Schluf, daB es das unbekannte Element 93
(vielleicht auch 94 oder 95) sein kdnnte.

Diese Beweisfithrung ist nicht stichhaltig. Die Tat-
sache, dal Fermi nicht nur den bekannten unmittelbaren
Nachbarn des Urans, das Protactinium, mit seinem neu
entstandenen g-Strahler vergleicht, sondern mehrere Ele-
mente bis herab zum Blei, beweist, dafl er eine Reihe
aufeinander folgender Abbauprozesse (unter Abgabe von
Elektronen, Protonen und Heliumkernen) fiir mdglich
hilt, die schlieBlich zur Bildung des Radioelements mit
der Halbwertszeit 13 min fithren. — Wenn er aber das
tut, ist nicht einzusehen, warum er zwischen Uran (92)
und Blei (82) das Element Polonium (84) nicht beriick-
sichtigt, und warum er gerade beim Blei Halt macht; denn
die alte Anschauung, dafl die ununterbrochene Reihe
radioaktiver Elemente beim Blei oder vielmehr beim
Thallium (81) aufhérl, ist ja gerade durch die anfangs
erwihnten Versuche von Curie und Jotiol aulgehoben.
Fermi hitte also sein neues Radioelement mit allen
bekannten Elementen vergleichen miissen.

Wie man aus der analytischen Chemie weifl, gehen
zahlreiche Elemente, wenn sie in salpetersaurer Lsung
als Verbindungen, atomar oder kolloidal, vorliegen, beim
Fillen eines Mangandioxydniederschlages aus der Lisung
in diesen hinein.

Um das Verhalten der Elemenie bei der von Fermi
verwandten Fillungsmethode zu priifen, haben
wir 100 c¢cm?® einer 55%ig salpetersauren Losung her-
gestellt, die fast similiche stabilen Elemente in Mengen
von je einigen Milligramm in geldsler oder kolloider
Form enthielt. Diese Losung wurde mit 200 mg Mangano-
nitrat versetzt und zum Kochen erhitzt, dann wurden 2 g
Kahumchlﬂr&t (tror.ken) langsam zugegeben. Der dabei

fallene M. wurde i
und apeklmsknplanh auf die mit dem Mangan aus-
gefallenen Elemente gepriift. Er enthielt folgende Ele-
mente: Ti, Nb, Ta, W, Ir, Pt, Au und 8i nahezu quan-
titativ, Sb, Pb, Bi, Ni und Co leilweise.

Fermi hat — wic schon erwihnt — auch nicht ge-
priift, ob Polonium (84) in die Manganfallung geht. Ein mit

der schwerer Kerne mit Neutronen diese
Kerne in mehrere gr &6 ere Bruchstiicke zerfallen, die
zwar Isotope bekannter Elemente, aber nicht Nachbarn
der bestrahlien Elemente sind.

Auch der Befund, daf das neue Radioelement in
saurer Losung bei Fillung von Rheniumsulfid in diesen
Niederschlag geht, spricht nicht fiir 93; denn erstens ab-
sorbiert das Rheniwmsulfid gern andere Stoffe, und zwei-
tens lafit die Voraussage der vermutlichen Eigenschaften
von 93 es noch keineswegs sicher erscheinen, dafl dieses
Element ein sdurebestindiges Sulfid bilden wiirde.

Weiterhin wiirde sich aus den Versuchen von Fermi,
wenn seine Deutung richtig wiire, die von ihm nicht
erwithnte Folgerung ergeben, daB aus dem g-strahlenden
Element 93 das Element 94 entstehen miiBte. Dieses
Element sollte man verh#ltnismifiig leicht ehemisch von
93 trennen kénnen.

Man mufl noch weitere Untersuchungen abwarten,
ehe man behaupten darf, da8 hier das Element 93 wirk-
lich gefunden ist. Fermi selbst ist in dieser Hinsicht,
wie bereits erwdhnt wurde, vorsichtig, nur in einem
Referatt) iiber seine Versuche und in den Berichten der
Tagespresse glaubt man schon des Resultates sicher zu sein.

Die zweite Angabe iiber die Auffindung des Ele-
ments 93 stammt von Odolen Koblie?). Er teilte mit,
dafl er aus dem Waschwasser der gerdsteten Pechblende
von Joachimsthal reine Salze des Elements 93 in erheb-
ther Mengn (die Pechblende sollte etwa 1% dieses
hitte. Er beschrieb
Exganschafieu des Elements und seiner Verbindungen,
bestimmte sein Atomgewicht und nahm an, dafl es die
Muttersubstanz des Protactiniums sei, er gab ihm nach
seinem Vaterlande den Namen ,Bohemium®. Auch diese
Nachricht fand eine auBerordentlich groBe und kritik-
lose Verbreitung in den Tageszeitungen der ganzen Welt.

Durch Vermittlung von Herrn Dr. M. Spefer fiber-
sandte mir Herr Koblic zwei Proben seines Priparates
mit dem Wunsche, diese auf die Gegenwart des Ele-
ments 93 n untersuchen.

Die und die rént kopische
Untersuchung zeigten, dafl die Priparate keln 93 ent-
hielten, sondern Mischsalze von Silber- und
Tha]liumvanadat und -wolframat mit iber-
sehiissiger Wolframsiiure waren. Koblic hat sich nach
Mitteilung dieses Befundes von der Gegenwart des Wol-
frams iiberzeugt und seine Behauptung von der Auffin-
dung des Elements 93 zuviickgenommen“),

%) Fir die O des i tes und fir
die Aklivithtsmessungen bei dmsem Versueh bin ich Herrn Dr.
J. Frinz zu Dank verpilichlet. “) Nature 133, 863 [1934).

) 0. Koblic, Chemiker-Ztg. 58, 581 [1984].
#) 0. Koblic, ebenda 58, 683 [1934]. Osterr. Chemiker-
Zig. 37, 140 [1934],

ﬁ“}s::‘;"‘,‘é{"’ﬁ:’g‘, Vemne u. Vi — Personal- u. hr. — Neue Bilcher 635

Es eriibrigt sich daler, hier die Reaktmneu zu er-
ldutern, die Koblic dem vermeintlichen neuen Element zu-
geschrieben hatte und die sich alle als Reaktionen eines
Gemisches von Vanadin und Wolfram erkliren lassen®).

Vor kurzem (11. August) kam aus Amerika die Nach-

9) Herr Koblic hat in seinem Widerruf nur das Wolfram,
nicht auch das Vaunadin erwihnt, obschon ibm brieflich der
ungefibre Gehalt seiner Priparate an dicsen beiden Ele-

richt, dafi es Smith und Steinbach in New Jersey gelungen
sei, ein Element von htherem Atemgewicht als Uran aui-
zufinden. Da iiber diesen Befund bisher nur unklare
Zeitungsmeldungen vorliegen, kann man noch nicht sagen,
um was es sich handelt. [A.107.]

menten mi iit und die ver: i i
dureh ein Gemisch von Vanadin und Wolfram erklirt worden
waren,

Figure D.333: Ida Tacke Noddack. 1934. Uber das Element 93. Angewandte Chemie. 47:37:653-655.
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RK. 40 /72011855 vt Bundesarchiv Berlin-Lichterfelde R 43-11/342

Bad Godesberg,den &2, Mai 1935.
Auguste ViktoriastraBe 7, /

///é

An den Fijhrer und Reichskanzler Herrn Adolf Hitler

Berilin,
Betrifft:Transuran Radium A bis C.

Mein Chemiker A.Blau in Bad Godesberg hatte wahrend
seinem Studium auf der Technichen Hochschule in Hannover im Jah=
re 1903 an den Versuchen mit Radium teilgenommen,welches das Ehes
paar Curie in Frankreich im Jahre 1898 durch Zufall entdeckt hats
te.Der hohe Wert von Radium fir die Jndustrie und bei der Kreba-‘
behandlung usw.ist schon lange von prominenten Vertretern der
Wissenschaft aller Lander anerkannt.Leider gibt es von diesem
kostbaren Element auf der gangen Welt nur etwa S5oo Gramm,und
1Gramm kostet heute noch 240 ooo Mark.Da die ganze Welt Radium
braucht,sind eifrige Forscher der ganzen Welt bemiiht,dem Mangel
an Radium durch die Erfindung von Kiinstlichem Radium zu begegnen,
was bis zur Stunde noch keinem gelungen ist,

Unter den Mannern,die sich um die Herstellung von
kinstlichem Radium bemithten,befand sich auch der oben erwsahnte
Chemiker A.Blau.Nach zehnjahrigen und iiberaus schwierigen Versu=
chen gelang es ihm als einzigster Forscher kiinstliches Radium in
Jeder gewiinschten Menge und Stdrke herzustellen.Seine Erfindung
erlauterte Blau in einem Schreiben an den ehemaligen dsutschen

Kronprinzen Wilhelm,der ihn mit einem Empfehlungsschreiben an

https://invenio.bundesarchiv.de/invenio/direktlink

/9bd5f753-48a5-439d-aef7-6341624b1221/

finder auf die Smehe zuriickzukommen.Bei einer Flasche Rheins
wein machte der Brfinder eingshende Ausfihrungen iiber sein
kiinstliches Radium,und Herr Oberleutnant Briickner nahm das
kronprinzliche Empfehlungsschreiben sowie die schriftliche Be
grindung der Erfindung an sich.Der Erfinder schrieb am 4.2.32,

unter Nr,.B.J.l/203 a nachstehenden Brief:

Herrn Adolf Hitler verwies.

Am 7.12.3l.ging ein entsprechendes Schreiben an Herrr An den V5lkischen Beobachter

Adolf Hitler,Braunes Haus in Miinchen,welches die Nr.B.J.1/203 a z.H.des Herrn Adolf Hitler

trug,dem eine Beschreibung der Erfindung beigegeben war.Da keine Minchen,

Antwort erfolgte,benutzte der Chemiker A,Blau den Besuch des Sehr geehrter derr Hitler!

Herrn Adolf Hitler am 27,1,32.im Hotel Dreesen zu Bad Godesberg Jch nehme nochmals Bezug auf mein Angebot vom 7.12.31.und
meiner personlichen Riicksprache mit Jhnen und Herrn Oberleuts
nant Briickner im Hotel Dreesen hier iiber mein obiges Angebot
laut PBrospekt und frage héflichst an,wann ich zur Vorfiihrung
resp.praktischen Ausfihrung meiner Erfindung iiber radicaktive
Elektrolyse pp.nach dort kommen soll,und bitte mir umgehend
Nachricht zukommen zu lassen.

Jch bemerke noch kurz,da8 ich Jhnen den absolus
ten Beweis fiir meine Erfindung bei der Vorfiihrung erbringe,
was fir Sie und Jhrer parteipolitischen Richtung von weittras.
gender Bedeutung ist.

zu einer Unterredung,die ihm auch gewahrt wurde.Bei der Ausspras=
che,an der sich auch Herr Oberleutnant Briickner beteiligte,iiber=
reichte Blau das kronprinzliche Empfehlungsschreiben,und Herr

Adolf Hitler und Herr Oberleutnant Briickner versprachen dem Er=

l.Anlage!
Hochachtungsvoll ergebenst!
gez.A.Blau.
Leider ist auf das alles bis zur Stunde noch nichts
geschehen.

Jnzwischen hat der Chemiker A.Blau trotz dieser
Enttduschung an seiner Erfindung weiter gearbeitet,und mit dem
Unterzeichneten ein Physikalisches Jnstitut Fiir radioaktive
Substanzen in Bad Godesberg gegriindet.die Strahlungsfahigkeit
unseres Transuran Radiums haben wir mehrmals durch Lichtbilda:/
bewiesen,und somit den Beweis fiir unsere Behauptungen erbracht

Umden Radiumgehalt unseres Transuran Radiums genau
festzustellen,sind sehr teuere Apparate erforderlich,zu deren
Anschaffung uns die Mittel fehlen.UM nun fiir weitere Arbeiten
eine Grundlage zu haben,cder besser gesagt,um Klarheit dariber
zu bekommen,wie stark der Radiumgehalt unseres Transuran Ra=
diums ist,schickten wir am 6.lo.34.ein Gramm von unserer Er=
findung an die Physikalich Technische Reichsanstalt Berlin =

Charlottenburg und baten um Priiffung nach seinem Radiumgehalt,
wobei wir bemerkten,das -yng die Herstellung von kiinstlichem

Figure D.334: 20 May 1935 proposal to Adolf Hitler to artificially create radioactive elements beyond
uranium for applications of national importance [Bundesarchive Berlin-Lichterfelde R 43-11/342
https://invenio.bundesarchiv.de/invenio/direktlink /9bd5{753-48a5-439d-aef7-6341624b1221 /]. Al-
though the scientific details and merits of this particular proposal are unclear, at the very least it
demonstrates very early German interest in creating and harnessing transuranic elements.
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Radium in jeder gewlinschten Stirke mdglich ist.

Am 22.lo,.34.teilten wir dem Reichsminister des Jnne=
ren mit,dal wir kinstliches Radium erfunden haben,unter Hin=
weis auf die eingesandte Probe an die Reichsanstalt.

Jnzwischen teilte uns sie Physikalich Techn,Reichs=
anstalt mit,daB unser eingesandtes Material eine sehr schwa=
che Radioaktivitdt zeige,und es sich deshalb eribrige weiter
auf die Angelegenheit einzugehen.

Die Stellungnahme der Reichsanstalt machte der Herr
Reichsminister des Jnneren im Schreiben vom 4,2,34 ,8r.4 a
247/3%5.2u seiner eigenen,indem er bemerkte,daB auf unsere VOI‘!;
schlage nicht eingegangen werden knne.Am 25.2.35.haben wir
dem Herrn Réichsminister des Jnneren in einem eingehenden Be=
richt die Unhaltbarkeit seiner ablehnenden Entscheidung dar=
getan,warten aber bis zur Stunde noch auf Antwort.

Wie wir,Herr Fiihrer und Reichskanzler,zu Anfang be= i
merkten,sind wir in der Lage unser Transuran Radium A big C
in jeder gewiinschten Stiarke herzustellen,was der Reichsan= |
stalt und auch dem Herrn Reichsminister des Jnneren bekannt
ist.War es nun schlimm,wenn die Reichsanstalt nur eine schwa=
che Strahlungsfdhigkeit unserer Erfindung festgestellt hat?=
Jm Gegenteil!l-denn das Ergebnis gab uns Veranlassung das Ma=
terial bedeutend starker herauszubringen,was uns inzwischen |
auch gelungen ist.Ganz unverstdndlich wird daher auch Jhnen
meln Fihrer die Haltung der Reichsanstalt und des Herrn Reich;
minister des Jnneren sein,eine weitere Priifung unsesre Erfin=
dung fiir immer abzulehnen.

Unser neues Transuran Radium mit einer bedeutend
stdrkeren Strahlungsfahigkeit wurde auf Veranlassung von Be=
hérdenstellen durch die hiesige Ortspolizeibehdrde in Gegen=
wart des Polizei = Kommissar,zwei Xriminalbeamten,eines ver=
eidigten Photochemikers als Sachverstindiger und des Erfinders
am 23.u.24.12.34.vorm,lo Uhr wie folgt gepfiift:

Am23.12.54 .wurde in der Dunkelkammer auf eine Photos=

platte links eine Schere und rechts eine Heftklammer gelegt.

Bundesarchiv Berlin-Lichterfelde R 43-11/342

https://finvenio.bundesarchiv.de/invenio/direktlink

/9bd5f753-48a5-439d-aef7-6341624b1221/

Auf die Schere wurde eine Pappdose mit 5 Gramm unseres Transe
uran Radiums,und auf die Heftklammer lo Gramm Pechblende ge=
stellt,welches wir zu unserer Erfindung verwenden.Da bekannts
lich Radium auch nach oben strahlt,wurde auf Veranlassung des
Sachverstandigen eine zweite Platte iiber der ersten angeordnet
Das Ganze stellte man 24 Stunden in die verschlossene Dunkels
kammer der Ortspolizeibehiérde.Nach 24 Stunden wurden die beis
den Platten in Gegenwart der Zeugen entwickelt und zwei Bilder
hergestellt,die als Anlage beigefigt sind.Bild 1 zeigt die
groBe Strahlungsfahigkeit unseres Transuran Radiums,Bild 2 di}
se auch nach oben.

Dieses glanzende Ergebnis unter Leitung und Aufa=
sicht der Ortspolizeibehdrde,sowie eines vereidigten Sachver= |
stdndigen zeigt auch dem Laien verstdndlich,daB unsere Erfins
dung wohl einer weiteren Priifung wert ist,und daher niemand
die Haltung der Reichsanstalt,eine weitere Prifung unseres Ia~:
terials abzulehnen, verstehen kann. |

Trotz allen Erschwernissen haben wir das Vertrausni
zum Fihrer nicht verloren,der in Gegenwart des Herrn Oberleut-j
nant Brickner am 27.l.32.zu dem Erfinder sagte: }

4 Herr Blau,wir kommem auf die Bache zur\ick.n
Wenn auch dringlichere Sachen der Erfiillung
harren,so hoffen wir bestimmt,daR der Filhrer sein gegebenes

Versprechen halten wird.

2 Lichtbilder., Mit deutschem Grug!

%{7’&@‘@

Figure D.335: 20 May 1935 proposal to Adolf Hitler to artificially create radioactive elements beyond
uranium for applications of national importance [Bundesarchive Berlin-Lichterfelde R 43-11/342
https://invenio.bundesarchiv.de/invenio/direktlink /9bd5f753-48a5-439d-aef7-6341624b1221 /]. Al-
though the scientific details and merits of this particular proposal are unclear, at the very least it
demonstrates very early German interest in creating and harnessing transuranic elements.
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G-55. Josef Schintlmeister and Friedrich Hernegger. Uber ein bisher unbekanntes al-
phastrahlendes chemisches Element. June 1940.

Mit diesen Konzentraten wird gegenwartig das
chemische Verhalten des neuen Elementes weiter
erforscht. Seine bisher festgestellten chemischen
Figenschaften ermoglichen iibrigens bereits eine
weitgehende Anreicherung, prinzipiell sogar schon
die Reindarstellung. Sie koénnen unserer Auffas-
sung nach nur so gedeutet werden, dass ein Eka-
Osmium (Ordnungszahl 94) oder allenfalls ein
Eka-Rhenium (Ordnungszahl 93) vorliegt.

With these concentrates, the chemical be-
havior of the new element is currently being
researched further. Incidentally, its chemical
properties that have hitherto been determined
already make it possible to enrich it exten-
sively, and in principle, even to purify it. In
our opinion, they can only be interpreted as
having an eka-osmium (element 94) or at least
an eka-rhenium (element 93) present.
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Uber ein bisher unbekanntes,alphastrahlendss d

ehemisches Element G _55(2&720 : [l'LI)

(Bericht iber éen Stand der Arbeiten im Juni 1940 )

This document has been de:

/f
classiied by authority of CM /

issuing installalion. Lgtjk b £ |
et g 5t e UNCLASSIFIED
4 - Zinleitung

Enth#lt ein Lineral winzige Einschliisse radiocaktiver
Substanzen,so wird es durch die a-Strahlen verf&arbt,Um die
Linschlisse bilden sieh also Verfirbungshtfe aus,J,Joly fand
nun im Jahre 1922 in Glimmsr manchmal Hofe,deren Halbmesser
auf eine Reichweite der srzeugenden a-Strahlen in Luft von
etwa 1 c2 und 2 om_ schliessen lassen.,a-Strahlen sclcher Reich-
welte waren jedoch nieht bekannt.Die Strahlen dieser Reichwei-
ten @urd=n spitsrhin von verschiedensten Forschern booblohtetf
Dabei wurden nicht blos aus Verfédrbungshéfen in Glimmern,son-
dern zuerst von H, Ziegert 1928 auch durch liessung der von den
3lnz=lnan Strahlen erzeugten Ionisation die Reichweite bestinmt,
Da diese verschiedsnen [ethoden dieselben Reichweiten ergaben,war
damit zugleieh bewiesen,dsss a-3trahlen und nicht irgsndwelche
and=res Strahlen vorliegen,Ziegert fand diese Strahlen in Zink
wieder,konnte jedoch den Triger dieser Strahlung durch chemi-
sche QOperationen von Zink abtrennen.ir schreibt as Schlu

sSse

- 11 =

mit der 'uttersubstanz RaD des Poloniums,dieses wird somit in

2 ‘bleihaltigen smmmkmdmmgmm PEparaten stindig nacherzeugt,ist

- sehr schwer zu entfernen und stdrte die bisherigen liessungen,
Liit diesen Xonzentraten wird gegowirtig das chemische Verhalten
des neuen Llementes weiter erforscht.Seine bisher festgestellten
chemischen Eigenschaften ermsglichen ubrig-nfa beraits eine
weitgehende Anreicherung,pringipiell sogar schon die Reindar-
stellung.Sie kénnen unserer Auffassung nach nur so gedeutet wer-

den,dass ein Lka~-Osmium (Ordnungszanl 94) oder allenfalls ein

G-55. Josef Schintlmeister and Friedrich Hernegger. June 1940.
Uber ein bisher unbekanntes alphastrahlendes chemisches Element.

Eka-Rhenium (Ordnungszahl 93) vorlisgt,

Wien im Juni 1940 Josef Schintlmeister

Friedrich Hernegger

II.Physikalisches Institut der Universitiit Wien,
Institut fir Radiumforschung der Akadesxi= der Wiscenschaften in Wien,

Figure D.336: G-55. Josef Schintlmeister and Friedrich Hernegger. June 1940. Uber ein bisher
unbekanntes alphastrahlendes chemisches Element.
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G-59. Carl Friedrich von Weizsiicker. The Possibility of Obtaining Energy from U?38,

17 July 1940.
[See document photos on pp. 3802-3807.]

[...] 28U durch thermische Neutronen [...] Das
erste Neutron erzeugt das Isotop 23U, das
nach Hahn in 23 Minuten zerféllt. Dabei muss
239Fka-Re entstehen. Im folgenden wird die
Wahrscheinlichkeit der Entstehung und der
Spaltbarkeit dieses Kerne gepriift. |...]

Dieses Eka-Re kann dann in dreifacher
Weise verwendet werden:

1. zum Bau sehr kleiner Maschinen

2. als Sprengstoff

3. durch Beimischung zur Umwandlung

anderer Elemente in grossen Mengen.

[...] 238U by thermal neutrons [...] The first
neutron produces the isotope 23°U, which
according to Hahn decays in 23 minutes. That
must produce 2*?Eka-Re [a new element]. In the
following, the probability of the creation and
the fissionability of these nuclei is examined. |[...]

This Eka-Re can
ways:

then be wused in three

1. to build very small reactors
2. as an explosive

3. by mixture for the conversion of other
elements in large quantities.

Carl Friedrich von Weizsiacker. 11 June 1941. Energieerzeugung aus dem Uranisotop
der Masse 238 und anderen schweren Elementen (Herstellung und Verwendung des
Elements 94). [AMPG 7314, KWIP 7, Folder 4 Pu; see also Karlsch 2005, pp. 320—324]

[See document photos on pp. 3808-3813.]

Patentanspriiche.

1. Verfahren zur Energieerzeugung aus 233U,
dadurch gekennzeichnet, daB 23%U mit zwei
thermischen Neutronen beschossen
wodurch zunéchst iiber §-Zerfille ein Element
94 der Masse 239 entsteht, das durch das zweite
Neutron eine Kernspaltung erfihrt, bei der
sowohl eine ungeheure Energie abgegeben wird,
als auch neue Neutronen und Kerne entstehen.

wird,

2. Verfahren zur Energiegewinnung aus 238U
nach Anspruch 1, dadurch gekennzeichnet, daf3
die zur Umwandlung groSerer Mengen des 233U
in Element 94 notwendigen Neutronen in einer
“Uranmaschine” erzeugt werden.

Patent claims.

1. Method for the production of energy from
2381, characterized in that 2**U is bombarded
with two thermal neutrons, whereby after beta
decays forms an element 94 with mass 239,
which by the second neutron experiences a
nuclear fission, in which both a tremendous
energy is released, as well as new neutrons and
nuclei arise.

2. The method for generating energy from
28U according to claim 1, characterized in
that the neutrons necessary to convert large
quantities of the 23%U into element 94 are
generated in a “uranium machine.”
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3. Verfahren zur Energicerzeugung aus 233U bzw.
Element 94 nach Anspruch 1, dadurch gekennze-
ichnet, dafl das durch
erzeugte Element 94 durch bekannte chemische
Verfahren von dem verbleibenden Uran abge-
trennt wird und dann in reiner bzw. geeignet
wahlbarer Konzentration verwendbar vorliegt.

Neutronenanlagerung

4. Verfahren zur Energieerzeugung und Neutro-
nenproduktion aus schwer spaltbaren schweren
Kernen (z.B. 238U, Thorium, Blei, Bismut etc.),
dadurch gekennzeichnet, daf3 das nach Anspruch
3 erhaltene Element 94 diesen Elementen in
geeigneter Menge zugesetzt wird, so daf sie einen
autokatalytischen Spaltprozess durch Neutronen
durchmachen konnen, bei dem Energie erzeugt
wird und neue Atomkerne entstehen.

5. Verfahren zur explosiven FErzeugung von
Energie und Neutronen aus der Spaltung des Ele-
ments 94, dadurch gekennzeichnet, daf3 das nach
Anspruch 3 hergestellte Element 94 in solcher
Menge an einen Ort gebracht wird, z.B. in eine
Bombe, dafl die bei einer Spaltung entstehenden
Neutronen in der iiberwiegenden Mehrzahl zur
Anregung neuer Spaltungen verbraucht werden
und nicht die Substanz verlassen.

6. Verfahren zur FErzeugung sehr Kkleiner
handlicher Maschinen zur Gewinnung von
Kernenergie und von Neutronen, z.T. nach
Anspruch 3 and 4 und unter Zugrundelegung der
Kenntnisse iiber eine “Uranmaschine”, dadurch
gekennzeichnet, dafl man nur so viel Element 94
an einem Ort vereinigt, (u.U. nach Beimischung
geeigneter,  neutronenbremsender  und/oder
absorbierender Zusatzelemente) dafi Explosio-
nen vermieden werden, und die Energieabgabe
kontinuierlich erfolgt.

3801

3. The method for generating energy from the
element U or element 94 according to claim
1, characterized in that the neutron-produced
element 94 is separated from the remaining
uranium by known chemical methods, and
then is available in pure or suitably selected
concentration.

4. Method for the production of energy
and neutron production from heavy fission-
able nuclei (for example, 233U, thorium, lead,
bismuth, etc.), characterized in that the
element 94 obtained according to claim 3 is
added to these elements in a suitable amount,
so that they can undergo an autocatalytic
fission process by neutrons, in which energy is
generated and new atomic nuclei are formed.

5. Method for the explosive generation
of energy and neutrons from the fission of the
element 94, characterized in that the element
94 produced according to claim 3 is brought
to a location in such an amount, e.g. in a
bomb, that the vast majority of the neutrons
produced during each fission event are used
to produce new fission events and do not
leave the substance.

6. Process for the production of very
small, handy machines for obtaining nuclear
energy and neutrons, in part according to
claims 3 and 4, and on the basis of the
knowledge of a “uranium machine,” charac-
terized in that one brings together only so
much element 94 in one place (depending on
the admixture of suitable, neutron-slowing
and/or absorbing additional elements) that
explosions are avoided and the energy is
discharged continuously.
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Figure D.337: Carl Friedrich von Weizsacker’s July 1940 report explaining the feasibility of breeding
plutonium-239 and using it to make fission bombs. [G-59].
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Figure D.338: Carl Friedrich von Weizsacker’s July 1940 report explaining the feasibility of breeding
plutonium-239 and using it to make fission bombs. [G-59].
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Figure D.339: Carl Friedrich von Weizsacker’s July 1940 report explaining the feasibility of breeding
plutonium-239 and using it to make fission bombs. [G-59].
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Figure D.340: Carl Friedrich von Weizséacker’s July 1940 report explaining the feasibility of breeding
plutonium-239 and using it to make fission bombs. [G-59].
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Figure D.341: Carl Friedrich von Weizsacker’s July 1940 report explaining the feasibility of breeding
plutonium-239 and using it to make fission bombs. [G-59].
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Figure D.342: Carl Friedrich von Weizsacker’s July 1940 report explaining the feasibility of breeding
plutonium-239 and using it to make fission bombs or fission reactors. [G-59].
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AMPG 7314, KWIP 7, Folder 4 Pu

Figure D.343: Carl Friedrich von Weizsécker’s 11 June 1941 patent application on breeding
plutonium-239 and using it to make fission bombs or fission reactors [AMPG 7314, KWIP 7, Folder
4 Pu].
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Energieerze aus dem Uranisotop der Masse Ly

and 8 eren E »
(Herstellung und Verwendung des Elements 94)

Bekanntlich ist selt der Entdeckung der Spaltung des Uran-
xerns durch langsame Neutronen (Hahn und Strafmann, Nsturwiss.2Z,
11,1939) die Erzeugung von Energie aus Kernreaktionen in greif-
bure Nihe geriickt worden. Es zeigte sich ndmlich, (Dodé,v.Halban,
Joliot, Kowarski, C.H.Acad.Sci.Paris 208, 995, 1939) da® beim
Spaltprozess neue Neutronen entstehen, und man vermutete sofort,
da? der ganze Vorgang nach Art einer Kettenreaktion geleitet wer-
den kémnte (z.B. S. Fligge, Naturwiss. 27, 402, 1939). Inzwischen
ist durch den inmelder gezeigt worden, wie diese autokatalytische
Verbrennung des Urans oder einer seiner chemischen Verbindungen
praktisch durchgefiihrt werden kamn. Die Wirkungswelise elnmer \
solchen "Uranmaschine", wie eine solche Anom M werds,

AMPG 7314, KWIP 7, Folder 4 Pu

Figure D.344: Carl Friedrich von Weizsdcker’s 11 June 1941 patent application on breeding
plutonium-239 and using it to make fission bombs or fission reactors [AMPG 7314, KWIP 7, Folder
4 Pu].
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1. Von den im Uran vorhandenen Atomen trsgen nur weniger
als 1 % zur Energierzeugung bei.

2. Die starke Neutronenabsorption des 258y zwingt zur Ver-
wendung besonderer, z.T. sehr kostspieliger Bremssub-
stanzen, wie schweres Wasser, und zur Wahl komplizierter
Anordnungen.

3. Wegen der Absorption der Neutronen im % kann selbst
die Energie des 222U nicht auf einmal bei hoher Tempera—
tur freigemacht werden; dadurch fdllt die Verwendung
als Sprengstoff praktisch weg.

Alle diese Schwierigkeiten liefen sich iiberwinden, wenn
such 228y durch thermische Neutronen gespalten werden m. m
-ugamumgummuesmnmmM'- i
aber durch zwel sukzessive angelagerte Neutronen.
tron erzeugt das Isotop 227U, das nach Hahn und
Minuten radioaktiv zerfdllt. Dabei entsteht e
Dieses soll nach McMillan und Abelson
mit u&mmmmtmz,sm

AMPG 7314, KWIP 7, Folder 4 Pu

Figure D.345: Carl Friedrich von Weizsdcker’'s 11 June 1941 patent application on breeding
plutonium-239 and using it to make fission bombs or fission reactors [AMPG 7314, KWIP 7, Folder
4 Pu].
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Die Erzeugung des Elements 94 in praktisch brauchbarer
Menge ist am besten in der “Uranmaschine” méglich. Das entstehen—
de Element 94 nimmt innerhalb der Maschine an der Energie- und
Neutronenerzeugung teil wie das 235y selbst, und WZ?“ in der |
Lage sein, wenigstens einen Teil des verbrauchten 53 zu srsetzen.
Hieriiber liegen moch keine experimentellen Ergebnisse vor. Ganz \
besonders vorteilhaft ist es - und dies bildet den Hauptgewinn
der Erfindung - daB das entstandene Element 94 leicht chemisch,
nach den bekannten fir Ekarhenium bzw. Ekaosmium geltenden oder
shnlichen Regeln von dem Uran getrennt und rein dargestellt
werden kann.

Das so erzeugte flement 94 kann in mannigfacher Weise zur
Erzeugung von Fnergie verwendet werden. Entweder kamn es mml

AMPG 7314, KWIP 7, Folder 4 Pu

Figure D.346: Carl Friedrich von Weizsdcker’'s 11 June 1941 patent application on breeding
plutonium-239 and using it to make fission bombs or fission reactors [AMPG 7314, KWIP 7, Folder
4 Pu].
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sie spalten, damit eine Explosion vermieden wird. Oder M W
iiberschreitet diese GréBe und ldBt den ganzen vm dﬂuﬁ [
verlaufen. Dieser Sprengstoff wiirde an frei um‘u&wm P :
pro Gewichtseinheit jeden anderen rund 10 mnw mal iber—
treffen und nur mit dem reinen 255y vergleichbar sein.

—#ﬂ

AT Hant bl
: o an. B m
"!!ﬂll!lzﬂgﬁle D |
‘ ‘ v ong dar Eeptiales

1. Verfahren zur Energieerzeugung aus 'm IW dadurch
net, dad 2%y mit zwei thermischen Ne
wodurch zunichst iber B-Zerfille ein,
entsteht, das durch das zweite Neutrc
finrt, bei der sowohl eine ungeheure

4

AMPG 7314, KWIP 7, Folder 4 Pu

Figure D.347: Carl Friedrich von Weizsécker’s 11 June 1941 patent application on breeding
plutonium-239 and using it to make fission bombs or fission reactors [AMPG 7314, KWIP 7, Folder
4 Pu].
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Figure D.348: Carl Friedrich von Weizsédcker’s 11 June 1941 patent application on breeding
plutonium-239 and using it to make fission bombs or fission reactors [AMPG 7314, KWIP 7, Folder
4 Pu].
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G-94. Fritz Houtermans. Zur Frage der Auslésung von Kern-Kettenreaktionen. August
1941. Same as report G-267.

[See document photos on pp. 3816-3823.]

[U.S.-created English abstract:] Brief summary covering the following aspects: Analysis of the fac-
tors which prevent nuclear fission. Possibility of fission with fast neutrons. Fission with thermal
neutrons. Need for enrichment of U?3°. Difficulty and expense of isotope separation. Moderators:
D,0O, beryllium or beryllium oxide, carbon. Effect of temperature on absorption of thermal neutrons.
Possibility of chain reaction with natural isotope mixtures of U at low temperatures. Calculations
for critical mass. Although difficulty of getting economical power from lower temperature pile, there
are other gains possible, e.g., radioisotopes; formation of 239 isotope, which is also subject to fission

by thermal neutrons.
[Excerpts:]

[I.] Kernspaltung wurde bisher bekanntlich an den
Atomkernen U238, U23% Th?32, Pa?3! und Jo?3"
beobachtet. Kernspaltung kann durch geladene
Teilchen (Protonen oder Deuteronen) einer En-
ergie von etwa 5-6 MeV, v-Quanten einer Energie
der gleichen Gréflenordnung und durch Neutronen
ausgelost werden. [...]

[VIL.] Vergleichen wir etwa die Neutronen-
ergiebigkeit einer solchen Apparatur mit der
besten bisherigen Neutronenquelle, einem Zyk-
lotron, so zeigt sich leicht, dafl eine solche Anlage
mit einer Menge natiirlichen Urangemischs von ca.
1 t der Leistung von etwa 10* bis 10 Zyklotrons
entspricht. [...]

Denn bei allen denkbaren Apparaturen, die
eine Kettenreaktion an isoliertem U235 gestatten,
wiirde ja nur 1/139 der gesamten zur Verfligung
stehenden Uranmenge als “Brennstoff” oder
“Explosivesstoff” benutzt werden, wahrend bei
der Isotopentrennung auch fir die unverwertbaren
Mengen von U2 Energie aufgewandt werden
muf.

[I.] Nuclear fission has been observed to
date for the atomic nuclei U238, U235 Th?32,
Pa?3! and Jo?*°. Nuclear fission can be
triggered by charged particles (protons
or deuterons) with an energy of approxi-
mately 5-6 MeV, v photons with an energy
of the same magnitude, and by neutrons. |[...]

[VIL.] If, for example, we compare the
neutron yield of such a reactor with the
best previous neutron source, a cyclotron,
it is easy to see that such a reactor, with
a quantity of natural uranium mixture of
about 1 ton, has a power of about 10* to
10° cyclotrons. [...]

For all conceivable devices that permit
a chain reaction with purified U?3°, only
1/139 of the total available uranium would
be used as “fuel” or “explosive”, while dur-
ing isotope separation, impractical amounts
of energy must also be expended on U238,
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Um diesen Punkt naher zu verstehen, miissen
wir uns die Frage stellen, was aus denjenigen
Neutronen wird, die bei der hier behandelten Ket-
tenreaktion (U-schwere Bremssubstanz bei tiefer
Temperatur) entstehen und nicht nach aufien en-
tweichen. Wir sehen oben, dal durch Ausschaltung
der Neutronen-einfangung durch den Wasserstoff
der einzig noch vorhandene Konkurrenzprozess,
der in der Tat einen grofien Teil der Neutronen
schluckt, die Resonanzeinfangung des U238 ist. Bei
dieser Resonanzeinfangung entsteht bekanntlich
zunachst der 23 min-Korper, ein U%%g, aus dem
durch B-Zerfall zunichst Ek-Re33? entsteht, das
wahrscheinlich selbst wieder S-aktiv ist und einem
weiteren Korper der (4n+3)-Reihe liefert. [...]
Im letzteren Falle aber mufl das entstehende
langlebige Isotop des Atomgewichts 239 selbst
wieder Thermospaltung zeigen. [...] Jedes Neutron,
das anstatt an U?3 Spaltung zu bewirken von
U238 eingefangen wird, schafft also einen neuen,
durch thermische Neutronen spaltbaren Kern. Wir
konnen daher eine Apparatur, die es ge-stattet, mit
einem Energiecumsatz an wigbaren Mengen U235
die Kettenreaktion ablaufen lassen, gleichzeitig als
eine Isotopenumwandlungsapparatur ansehen. Der
Vorteil gegeniiber einer Isotopentrennungsappa-
ratur ist aber der, dafl das neugeschaffene Produkt,
das ja eine Kernladung von 93 oder mehr hat,
chemisch nicht mehr mit dem Uran identisch und
daher mit gewohnlichen chemischen Methoden
abzutrennen ist. Da nun viel groflere Mengen,
nimlich das 139fache an U?3® zur Verfiigung
stehen, so ist die Verwertbarmachung desselben als
“Brennstoff” fiir eine Kettenreaktion ein fiir unsere
Themenstellung viel wichtigerer Vorgang, als die
Isotopentrennung, die bloB das U?3® zu verwerten
gestattet.

Fiir die Anregung zu dieser Arbeit und deren
Erméglichung danke ich Baron Manfred von
Ardenne.

3815

To understand this point in more detail,
we have to ask ourselves what will become
of the neutrons that are formed during the
chain reaction (U-moderator at low tem-
perature) and do not escape to the outside.
We see above that by eliminating neutron
capture by hydrogen, the only competitive
process that actually absorbs a large
portion of the neutrons is the resonance
capture by U?38. This resonance capture is
known to produce the 23-minute nucleus,
U239, for which 3 decay results in Ek-Re33?,
which is likely to be B-active again and
produces another (4n+3)-type body. |[...]
In the latter case, however, the resulting
long-lived isotope of atomic weight 239
must again be fissionable by thermal neu-
trons. [...] Every neutron which, instead of
fissioning U%%_ is captured by U?3®
in this way a new nucleus, fissionable by
thermal neutrons. We can therefore regard
an apparatus that allows the chain reaction
to proceed with an energy conversion of
measurable amounts of U?* as an isotope
conversion apparatus. The advantage over
an isotope separation apparatus, however,
is that the newly created product, which
indeed has a nuclear charge of 93 or
more, is no longer chemically identical to
uranium and therefore can be purified by
ordinary chemical methods. Since much
larger quantities are available, namely
139 times more U?3®, the utilization of it
as “fuel” for a chain reaction is a much
more important process for our topic than
isotope separation, which only allows U?3°
to be used.

creates

For suggesting this work and making
it possible, I thank Baron Manfred von
Ardenne.
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Zur Prage der Auslbsung von Kern-Ketteareaktionen
von Pritz G. Houtermans
Mitteilung asus dem Laboratorium Manfred von Ardenne

Berlin-Lichterfelde-Ost
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gibt, und daher seine Energie im allgemeinen durch Ionise-
tion der Atome viel eher verliert, sle e einen zur Auslt-
pung einer Kernreaktion fiihrenden Kerntreffer macht. Decs
Gleiche gilt fir y-Queanten. Hier ist es die Energiesbgabe
durch den Compton-Effekt an die Hiillenelektronen, der die
Wehrecheinlichkeit fiir eine Energiediseipation an der Atom=
hiille viel gr8fer macht, els die Wahrscheinlichkeit fUr dms
Quent, vom Xern absorbiert gu werden und eine Kernreaktion
auszulfsen.

Erst durch die Entdeckung des Neutrcns als eines Teil-
chens, das keine elektromagnetische Wechselwirkung mit den
Elektronen der Atomhille hat, war daher prinzipiell die Mog-
lichkeit einer Kern-Kettenresktion gegeben, denn ein Neutrom
kenn im wesentlichen seine Energie nur durch Kerntreffer ver=
lieren, Der Verfeeser hat schon im Jahre 1932 in seiner An-
trittevorlesung an der Technizchen Hochschule Berlin auf die-
se prinzipielle Mdglichkeit hingewiesen und die Bedingung fur
die Bildung einer Kern-Kettenreaktion sngegeben. Diese besteht
derin, deB eine Kern-Kettenresktion eintretem mu8, scbald
eine Resktion beksnnt ist, bei der mit der Wahrscheinlichkeit
1 en einem Eern curch ein Neutron ein weiteres Neutron nus-
geltst wird, dessen Energie seinerseits imstende ist, en ei-
nem enderen Kern wieder eln Neutron suszuldsen, Durch die
Entdeckung der Spaltung sohwerer Elemente durch Neutronen
(Hahn und Strassmenn 1938) ist nun bekanntlioh inzwischen ein
soloher Reaktionsmechsnismus tetsichlich gefunden worden.
Wesentlioh ist hierbei nicht die Tatsache der sehr hohen frei-
werdenden Reaktionsenergie in lithe von etwa 180 MeV, sondern
deB bei diesem Progess neben den beldea groBen Kerntriimmern,
in die des sohwere Atom sufspeltet, noch einige freie Neutro-
nen entstehen, die ihrerseits wieder eine Kernspaltung her-
vorrufen ktnnen, Die Frage der Ausnutzung eines solchen Pro-
resses zur AuslBsung von Kern-Kettemresktionen ist also ledig-
lich eine Frage m8glichst meximsler Ausnutzung der enkstehen—
den Houtronen, Der Vorfasoor hot im Zusrmmenhung mit enderan
Problemetellungen, noch bevor daie Kernspaltung bekesant war,
#ine Anzahl Uberlegungen und Experimcnte sngestellt, die sls
Ziel eine mtgliohst volletindige Ausnutsung entstehender Neu-
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Zur Frege der Auslbsung von Kern-Kettenreaktionen,

von Fritz G. Houtermans

Mitteilung sus dem Leboratorium Manfred von Ardenne

Berlin-Lichterfelde=0st

I. Einleitung. Allgemeine Gegsichtspunkte.

Die Mdglichkeit einer Energiegewinnung aus Rezktionen des
Atomkernes iet, #dhnlieh wie bei der Ausnutzung chemischer Ener=
gle weitgehend abhidngig von der Moglichkeit von Kettenreaktio-
nen, d.h. devon, deB8 die zur Auslésung einer exothermen Resk-
tion ndtige Aktivierungs-Energie durch die Reaktion selbst ge-
liefert wird. Obwohl eine groBe Anzshl von exothermen Resktio-
nen der Atomkerne seit langem bekennt sind, muBte die Frage
nach einer Mglichkeit von Kern-Kettenreaktionen bis vor eini-
gen Jehren negativ besntwortet werden. Der Grund hierfir liegt
darin, daB die "Aktivierungewidrme", also die zur Ausl¥sung ei-
ner Kettenresktion n¥tige Encrgie nach dem demaligen Stend un-
perer Kenntnisse nur durch ein geladenes Teilchen oder ein
¥-Quant suf den Kern ibertregen werden.konate. De nun der Wir-
xungsquerschnitt des Kernes flir die Auslisung von Kettenreak-
tionen nur etwa 10'a des Wirkungsguerschnittes der Elektronen-
hiille des Atoms betrdgt, ist die Wahrscheinlichkeit flir die Aus-
ltsung elner Kettenreaktion durch ein gelesdenes Teilchen oder
ein y -Quent sehr klein. Sie betrdgt selbet in den glinetigsten
bekennten Fillen von Eernresonanzen hdchstens etwa 10> bis 107
Die Ursnche hierfilr ist prinzipieller Notur. Sie liegt &etin,
4a8 ain gelsdenes Teilchen infolge der Coulomb=Erifte in eebr
erheblichem MaBe Energie en die Hiillenelektronen des Atoms ab-
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tronen zugunsten einer beptimmten Eermreaktion gehabt heben.
In vorliegender Mitteilung sollen diese (berlegungen speziell
anf die Kernspaltung engewendet und verschiedene sus lhnen
folgenden MBglichkeiten diskutiert werden.

Kernspeltung wurde bisher beksnntlich esn den Atomkernen
U23a, 02’5. Th252| 25251 und JozBO beobachtet. Kernspaltung
kenn durch geladene Teilchen (Protonmen oder Deuteronen) eimer
Energie von etws 5-6 leY.?’-Quantun einer Energie der gleichen
@réfenordnung und durch Neutronen ausgeldst werden, Nooh dem
oben Gesegten kommt fir die Auslsung einer Kettenreaktion
nur der letztgensnnte Mechanismus, die Kernspeltung durch Neu=
tronen in Prage. Die Zshl v der bei jeder Kernspsltung frei
werdenden Neutronen betrdgt etwa 2 - 4. Die Ausl@sung einer
Ketterreaktion hst jedoch zur Vorsuesetzung, dsB alle Eon=
Kurrenzprozesse, durch die ein einmal entstendenes Neutron
verloren gehen kann, ohne seinerseits eine Kernspaltung her=
vorzurufen, in hinreichend ¥aBe geschaeltet werden k¥nnen,

II. Die Eonkurrenzprozesse.

Es ist dsher ntig, slle diese Konkurrenzprozesse und
ihre Wahrscheinlichkeiten im einzelmen zu diskutieren. Die
Konkurrenzprozepee, die sum Verluet eines Neutrons filhren,
ohne eine Kernspaltung zu bewirken, sindt

1. Das Hersuslaufen eines Neutrons aus dem Versuchsve-
lumen, in dem die Zernspaltung hervorgerufen werden
kann. Die Wahrscheinlichkeit hierfUr soll mit w, be-
geichnet werden.

2, Die Abbremsung eineg Neutrons durch elestische Stdie,

die zu einem solchen Energieverlust fihrt, da8 die

Energie nicht mehr susreicht, um eine Kernspaltung su

bewirken; Wahrscheinlichkeit w,.

Die Wuhrscheinlichkeit eines solchen Energieverlustes

eines Heutrone durch unelestische Stige, s

3

.

Figure D.349: The August 1941 report by Fritz Houtermans (working in collaboration with Manfred

von Ardenne) explaining the feasibility of breeding plutonium-239 and using it to make fission
bombs. [G-94].
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4, Die Wahrecheinlichkeit der Einfengung eines Neutrons
durch einen Atomkern des Reaktionmselementes felbet,
die eber nicht zu einer Kernepsltung, sondsrn sur Bil-
dung eines neuen, radiosktiven Icotops filhrt, Wy

5

Die Einfangung durch Kerne eines neben der Reaktions—
gubstane im Versuchsvolumen entheltenen Elemente, mit
der Wahrgcheinlichkeit wge

Wir wollen zundohst die Mdglichkeit einer Kettenreaktion
in einem unendlich groBen Versuchevolumen priifen, wobel sleo
die Wahrscheinlichkeit fiir den ersten Konkurrenzprozesas, das
Hersuslaufen, w, verschwindet, da es nstiirlich eine not-
wendige, wenn such nicht hinreichende Bedingung fir die Mig-
lichkeit einer Kettenresktion in einem endlichen Volumen ist,
daf diese bei unendlichem Volumen m¥glich ist, Wir werden
sehen, daB die GriBe des kritischen Volumens, bei dem die
Kettenreaktion gersde noch mBglich wird, in ganz bestimmber
Weise von einer bestimmten flir die Kettenreaktion bei unend-
lichem Volumen charskteristiechen Gr¥Be in einfacher Weise
abhingt.

II1. Eettenreaktionen durch Kernspaltung mit

sohnellen Neutronen.

ssssa=saazzszasasas

Kernspaltung durch schnelle Heutronmen ist en den Elemen=
ten U, Th, Pe beksant, Von diesen kommt fir eine etwaigs
technische Ausnutzung nur Ursn und allenfslls Thorium praktisck
in Prage. Wir wollen hier runHchst untersuchen, ob prinzipiell
diepe Spaltung mit schnellen Heutronen gu einer Kettenreak-
tion fUhren kann, Als Konkurrenzprozess kommen hier bei un-
endlichem Volumen nur der unter 2., 3., 4. und 5. gennnnte
vor allem die Abbremsung unter die Schwellenenergie der Kerm-
speltung durch slastische Kermstreuung oder unelestische Kern-
streuung (Kernenregung), sowie die unter 4. und 5. gensnnten
Prosesse (Einfungung) in Frage.Dooch dlrfen wir auch A\ als
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Stod bei einer Energie E des stoBenden Neutrons betrigt
denn bei einem Ablenkungswinkel ® im Schwerpunktsystemi
JE=E (] - 008 ®) N
@) W2 2
wo M die Mapse des gestoBenen Kerns in Einheiten der Heu=-
tronenmesse badeutet., Der mittlere Energieverlust ist

/B =E. —2KE (4)
(M) )2
Batrechten wir nun eine Anzshl a, Neutronen einer primiiren
Energie Egy 80 werden diese durch Bremeung Energie und durch
Abgorption und Speltung an Zehl verlleren. Die zeitliche
Energieverminderung evgidt sich in reinem Uran zu

2X
m= B eV, ¢ g v e———m 5
% G i (wse )2 O]
wo ‘d den Streuguerschnitt des Urankerns bedeutet. Die Vere
minderung der Zahl n erfolgt nach der Gleichung

%--n-v'o‘.-u“ (6)

wo FA der Wirkungsquerschnitt filr die Kernspsltung dee Uran=
kerns iet, Dann wird

6 2
dn A L (e |
$-po2 ol gy @
und die Wehrscheinlichkeit einer Unterschreitung der Schwel=-
lenenergie m By

- .[ (E) a(bnz)
M e zl? (e)

Wenn wir die Ausbeutefunktiom der Kermspeltung also S'B in
erster Niherung unterhalb Es Sull und cberhalb E’ sls konstant
und fermer, wae gicher ungef#hr berechtigt ist, b"d im frag-
lichen Intervall ebenfalls komstent setzen, wird

E
n= g7 (9

o

[ 2
R e e (10)
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pehr klein snnehmen. Fir 0258 ist bei hohen Energien die
Wehrsoheinlichkeit einer Einfangung unter nachfolgender Aus-
strahlung sicher als klein gegen die nit Spaltung oder Ent-
weiohen des Neutrons verbundene enzusehen, also w‘. EUu ver-
nachl¥ssigen. Allgemein setgen wir fiir die Wehrecheinlichkeit
lj eines Elementarprozesses mit einem Neutron

W, =¥ ¢ 0 6 A

3 1. 1t (M
wo der Index j euf einen pestimmten Elementarprozese (2.B.
Streuung, Absorption, Speltung) hinweist, o, die Anzahl der
Eerne pro em’ bedeutet, an der dieser Elementarprozese statt=
findet und 6'1_1 den Wirkungsquerschnitt dieses Kerne fir
den entsprechenden Elementarprozess bedeutet, v ist die Feu-
tronengeschwindigkeit. Setzen wir fermer filr die mittlere Zah-
der pro opeltprozess durch schnelle Neutronen neu entetehen-
den Neutronen V und sei m die Wahrscheinlichkeit dafir, dsg
des Neutron entweder, ohne eine Spaltung zu bewirken bis un-
ter die Schwellenenergie ebgebremst wird oder dabei absorbier
wird, ohne eine Spaltung zu bewirken, so erhslten wir ale
kritisohe Bedingung, deB die Reakticnskette nicht abreift die

daB die Zehl X der Spaltprozesse pro Neutron 2 1 wird, also

X = v (1=-y)21/ (2)

ist. Versuchen wir nun<% su berechnen, Wir wollen zunHckst,
um gleich die giinetigeten Bedingungen anzunehmen, vorsus-
petzen, daB wir es mit reinem metsllischen Ursn zu tun haben,
gleo elle Streu- und Absorptionsproszesse durck Fremdstome
wegfallen, Ferner wollem wir zuniichet die Streuung als rein
elastisch betrachten. Uber die Richtungsverteilung diirfen
wir Isotropie -im Schwerpunktsystem annehmen, wes der Tetseche
entspricht) daB der kugeleymmetrische Anteil der Wellenfunk-
tion des Kerne einen wesentlichen Beitrag zur Streuung lie-
fert. Pir hohe Energien (X<< R), wo R den Kernradiue und A
die de Broglie-Wellenlinge des Neutrons bedeutet, ist diese
Annahme durcheus gerechtfertigt. Der Energieverlust J E pro
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Naeh Bohr und Wheelsr (2) erfolgt zweifellos der An=
stieg der Ausbeutefunktion ftir die Spaltung ziemlich steil
und erreicht gehr bald einen Sdttigungswert. Dies hEstimnt
such mit dem experimentellen Befund von Ladenburg und Mit—
srbeitern (3) iiberein, daB die Ausbeute zwischen 2 und 4 MeV
sich nicht merklich #ndert. Uneere Annahme 6"- = conat fiir E
ist aleo sicher terechtigt, Die Grenzen fir die experimentel=
len Daten sind:

2,2 < Eo < 3,5 MeV

1,0< B, < 2,0
0,28<E/E < 0,91

0,15<6; < 0,5+ 1072 on?
6y ~6 + 10724 on?

1,5 < ’a’ < 10

Fig. 1. gibt eine Ubersicht Hber den resultiercnden Wert
von . Die gensnmten Konstenten sind nur sehr ungenau be-
kannt bzw, nicht publiziert, In Fig. 1 bedeutet das schraf-
fierte Gebiet die in AbhHngigkeit von E'/EQ mgglichen Lagen
von ‘YI’ , wobei die einzelnen schrigen Gersden den verschiedener
Werten von q/o& sntegprechen, In Fig, 1. geben die horizon-
telen Geraden die Werte unter denen 7 liegen md, Wenn fir )/
ein bestimmter, an der betreffenden Geraden sngegebener Wert
engenommen wird, Nach den Angaben von Joliot und Savitch,
Szilard und Zinn uw.a. (4,5 und 6,7) gt 1.5< V < 3,5
Allerdings beziehen sich dieee Angeben fUr p suf die Epaltung
durch thermische Neutronen am U°-°, Da auch die Wahrecheinlich-
keiteverhiltnisse beszilglich der Spal%ur;osﬂukts bei der Spal=-
tung durck schnelle Neutronen etwas anders liegen alg bei der
Spaltung dee U , ist es nicht mSglich, den Wert fir ', der
fiir diege Reaktion gefunden wurde, fir die en U 8 ohne wei-
teres gu fibernehmen.Doch kano man erwarten, dal sich die
teiden Werte von ¥ nicht gehr unterscheiden. Unter diesen
Vorauggetzungen zeigt Fig.1l., daf die Auglfsung einer Ketten-
reaktion en reinem metalligchen Uran durchaus moglich er-
echeint, wenn die Wahrgcheinlichkeit unelastischer Streuung w
vernachldesigt werden kann!

Ganz anders liegen die Verhiltnisee, wenn man dem Uren
leichte Atome baimischt; in diesem Fall haben wir fir Y =

3817

Figure D.350: The August 1941 report by Fritz Houtermans (working in collaboration with Manfred

von Ardenne) explaining the feasibility of breeding plutonium-239 and using it to make fission
bombs. [G-94].
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: Energie (Ausbeutefunktion) und vor allem des Wirkungsquer-
setzen
i schnittes fUr unelastische Kernstreuung,
§(-;.1o1>+6; ° i ung
1 S ) + 6,0
< 4,1 %t My wlu M IV. Kernspaltung durch thermische Neutronen,

wo die Summen iUber sémtliche im Reaktionsvolumen vorhandenen
Kernsorten zu erstrecken sind und Kernapaltung durch thermische Neutronen ist von allen

2 lﬂ1 2 M“ 57 4 in der Natur vorkommenden Isotopen bisher nur am 31255 beob-
/“1 e e ; /‘u = ‘,_”z = 0,834 ¢+ 10 (12) achtet, das im natirlichen Uran im Verhdltnis 1:139 enthal-
(Miﬂ- ) M+ ten ist. Wihrend hier der Konkurrenzprozess 2 ganz wegfillt,
da eine untere Grenze, der zur Spaltung nstigen Neutronen-

bedeuten. Die auBSerordentliche starke Abhingigkeit der Inergle- energle nicht existiert, spielt hier der Konkirrenzprozess 5
abnahme mit der Veringerung der Masse der Zusatzatome bewlrkt, die entscheidende Rolle, denn das TE200 gt Nlar ala o
daB schon filr UEOS im allgemeinen eine Kettenreaktion sogar reinigung anzusehen, und der Einfangvorgang durch 238 iy
unter den hier zugrunde liegenden Voraussetzungen nicht mdg- folgender Ausstrahlung und Bildung des 23 min-Ksrpers bil-
1lich erscheint, Nur fir Eué 2,8 MeV, und ¥V ~~ 3 wirde die det hier den wesentlichen Xonkurrenzprozess.

Katte nicht abreifen. Die ldglichkeit, das wirklich eine Xet- Die Einfangung hat bekeantlich belba. 5 oV eine scharfe
tenreaktion zustande kommt, hingt also wesentlich an der Ver- Resonanz. Oberhalb und unterhaldb dieser Resonanzenergie ist
wendung reinen Urans, sowie an der hier gemachten Vorausset- der Einfangquerschnitt des UZ-C sehr klein und wirde selbst
zung, dad der Streuquerschnitt der unelastischen Streuung bei der Xonzentration von 138/139 kaum schaden. Dabel ist es
(Konkurrenzprozess 3) klein en den der elastischeh Streu- aueh m8glich, daB die Resonenz nicht aus einem, sondern aus
ung ist. Untersuchungen ‘nleruger sind an schweren Elementen . mehreren Béndern besteht., Es kommt also méglichat darauf an,
noch wenig durchgefilhrt worden. Da dle fraglichen Energien dad die Neutronenbei ihrer Abbremsung zu thermischen Emergiem
welt unter der Bindungsenergie des Neutrons liegen, kommen das Resonanzband mdglichst schnell durchlaufen, also pro
(n,2n)-Reaktionen nicht in Frage, doch ist es wahrscheinlieh, §to8 moglichst viel Energie verlieren. Da, wie theoretisch
daB Kernzustinde, eventuell auch metastabiler Art wie bei In 4 erwerien ist, und experimentell bestitigt acheint, die

Thermospaltung des 0235 dem 1/v -Gesetz folgt, ist eas nétig,

¢ nd

:::t::eil::i:fest werden 2 f dtiacRatioh die Neutronen bis auflfthermische Energien abzubremsen. Um eim

méglichst sohnelles Passieren der Gefahrenzone des Resonanz-

Eine Kettenreaktion durch Kernspaltung mit schnellen bandes zu bewirken, muB man die Masse der Bremssubstanz mg-
Neutronen ist prinzipiell an reinem Uran (ohne Isotopentren- lichst klein wihlen, alsc eine wasserstoffhaltize Substanz
nung) méglich, wenn der Querschnitt filr unelastigche Kern- - zusetzen. Nun hat aber Wasserstoff auch einen Einfangquer-
streuung neben dem elastischen Streuquerschnitt als klein an- schnitt fir Einfengung von thermischen Neutronen, der der
gesehen werden kenn und Y fir dlesen Prozess als > ~ 1,5 1gt. Reaktton H', (n, y )0%, eatopricht, Man kann alse von vorn-

herein ohne jede Rechiiung sagen, dal eine Kette nicht nig-

Zur Priifung der in dlesem Abschnitt behandelten Mig- licn 18t%, - selbst wenn dac Resonanzgebiet passiert ist -

lichkeiten sind experimentelle Untersuchungen erforderlich wenn fir thermische Neukronen
S=——2TTanoas ceusronen
mit dew Ziel einer gemauen Messung von V fir u23€ na achnel
: -y 6 C,
le Neutronen, von E , E, und 6 in Abhingigkeit von der Vyp=1) oih 235 < 0;'2356133+62.&05 (13)
125 126

ist, wo v, wieder Zahl der beim Spaltprozess entstehen- Energien, die hinreichend weit unter der Resonanzenergie

den Neutromen, 6 ., der Wirkumgsquerschnitt des 35 rur liegen, abzuspalten. Die Ein-Niveauformel von Breit-Wigner

Spaltung 5; 2%8 und 5 b die Einfangquerschnitte fir ther- fir eine Resonanzeinfangung gibt:

mische Neutronen d\u‘ch’ 0238 bzw. die Bremssubstanz und
die o, die entsprechenden Atomkonzentrationen bedeuten. 4 2 2 2} -1
Zur genaueren Berechnung ist es erforderlich, die ﬂ-e 7 d; % (E,‘/E) i 5 “"/2) [(E_Er) '(F’IZ)
Wahrsoheinlichke it des Hauptprozeases, der HResonsnzeinfan- (19)
gung zu berechnen. Bezeichnen wir mit . die Wahrschein-
lichkeit eines Neutrons der Energie E, von U238 im Laufe
seiner Abbremsung nicht rescnanz-verschluckt zu werden, so 6' = 6 '(E,\ /5)1/2_( F/212 [!.1_2 » (P/E)QJ -1 (20)
gestaltet sich die Rechnung, die wir hier zuniichst nur fir °
leichten ¥asserstoff als Bremssubstanz durchfilhren wollen
sehr einfach, Fir jeden einzelnen StoB ist die Wahrschein-
lichkeit einer Resonanzeinfangung u(E) gegeben durch

[y .0
uig) - 828 238 (14)

e,238:°258 T %40 = °H

und dieses zerlegen wir in einen Anteil

der erst bel thermischen Energien einen merklichen Beitrag
zur Binfangung zeigt und den gleichen Gang mit 1/v aufweist,
wie der Spaltungsquerschnitt, und einen eigentlichen Re-
sonanzanteil

6 - 6z, /2)/2(P/2) [[(z-sﬂznﬂka:*]"-[} 2-(/’/2)3"{

Die Gesamtwahrscheinlichkeit L ergibt sich aus der Wahr- 14
scheinlichkeit u unter Beriioksichtigung der Geschwindige

(21)
kelt teil dai 2) fir isot Richtur i
SRl SEED R T s AT Dieser letzte Anteil 1HBt sich mit hinreichend guter Nihe-
teilung folgt. Fir w_ gilt dann 5
3 rung fUr unsere Zwecke im Resonanzgebiet selbst, wo u(B)=1
= 'rm) ! [1'“‘“”] .f 'r“’ CES (15 iat durch einen Ansatz der Form
g 6 ~® -5 (22)
und durch Differentiation die homogene Differentialglei- &
chung darstelleq und erhalten
4w %228 y1/2
n [ o] e 6 T“W’-f"f-ﬁ) e

o
die durch den ansatz 5 u(El'E"QE

° wo B eine von der Linienbreite n abh#éngige Konstante 1st,

TeiAllolgae e domit wird, wenn wir
geldst wird. Da wir E so gro8 wihlen kénnen, dag filr E c.
8elbst 6, 55y mooh sehr klein ist, d.n. hinreicheadhoch cH =k (24)
{iber der Resonanz, wird einfach 238
) schreiben,
tnw,-- [ uataz (e £aw, - prl/ {25)
o
Setzt man fir dea Verlauf von ‘:,‘258 die Breit-Wigner-For- Wir kUanea Jelst die Bedlnguuag dafir, daf die Kettsnreak-
mel eln, so ist esgiinatig zundechst von dieser einen zu tion nicht abreiBt, formulieren: Die Zahl der Neutronen X
1/v proportionalen anteil des Wirkungsquerschnittes fir die durch ein Neutron erzeugt wird, muB gr88er als 1 sein,

Figure D.351: The August 1941 report by Fritz Houtermans (working in collaboration with Manfred

von Ardenne) explaining the feasibility of breeding plutonium-239 and using it to make fission
bombs. [G-94].
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also:

[ [
Pt 235 8 By (26)

'
235 Tg + %238°% * %0y

Hierin zeigen séntliche vorkommenden Wirkungsquerschnitte die
gleiche Abhéingigkeit von der Energie, némlich Proportionali-
1t mit 1, sodaB der Bruch unabhingig von der Energie wird,

13
Bezelchnen wir mit
o'
e
—_ md f §- - (27)
T, i S
sowie das Isotopenverhiltnis von 0238 zu U255
[
.°_§}LB_ A (28)
235

30 wird die kritische Bedingung zu
! £y
Vor "W+ = (29
th “r [.a¢fy%- I )
A

oder ausgeschrieben
—gk~? /2

) =
K Vin m I {30)

Hierin ist ohne Isotopentrennung nur das Beimengungsverhiltnis
des Wasserstoffs k willkirliech ver#nderlich, und man sieht,
dafl es fir gegebene Werte der anderen Konstanten einen optima-
len Wert von k gibt, der K zu einem Maximum macht, Der physi-
kalische Grund hierfir liegt natilrlich darin, daB8 =ine Erhd-
hung der Wasserstoffkonzentration einerseits ein schnelleres
Durchlaufen des Resonanzbandes bewirkt, andererseits aber die
Wahrscheinlichkelt vergrdgert, das ein Neutron nach Durchlau-
fen des Resonanzbandes nicht von 0235 sondern von einem H-Kern
absorbiert wird. Setzt man auf Grund der Versuche von Halban,
Savitch und Kowarsky (4, 5) Zahlenwerte ein, so findet sich
fdr k = 62 ein Wert von LS 0,84 und die Konstante B wird

B ~1,4, Auf Grund dieser Daten ergibt sich auf Grund der von
Joliot (4,5) 5efu;:enen Zohl Vthxs,s und mit den Werten

4 2
65, = 3000 ¢ 107", 65 4

AT et 9
=20 * 107 "om", S;,H'O'?? 10 omt,
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Der Konkurrenzpronzess 6, die Einfangung eines Neutrons
durch die dem Uran zugemischte Bremssubstanz, lidAt sich welt-
gehénd daduroh eliminieren, dad dlie Bremssubstanz so gewthlt
wird, daB diese keinen oder nur einen sehr kleinen Einfang-
querschnitt fir Neutronen besitzt, Es ist auf Grund von For-
mel (30) klar, da@® sich dann, (wenn wir unter k jetzt analog
zu fruher das Verhaltinis °b/°238 verstehen), da jetzt der letz-
te Term im Nenner wvon (30) wegfillt, k so grof wkhlen ldéB8t,
daB eine hinreichende Bremmsung gegeben ist, ohne daB damit
die Gefahr der Neutronen vergrdfert wird, statt eines Spaltung
zu bewirken, eine nutzlose Einfangung an einem Xern der Brems-
substanz zu erleiden, In Tabelle 1 ist der mittlere, relative
Energieverlust fir einige leichte Elemente, die als Bremssub-
stanz in Frage kommen gegeben. Hieraus ist ersichtlich, daB
der mittlere Energieverlust ﬁ mit steigender Masse sehr
rasch abnimnt,

Tabelle 1.

Hierdurch ist aber andererseits wieder der Wahl der Bremssub-
stanz eine Grenze gesetzt, denn je kleiner der Energieverlust
ist, desto ldnger verweilt des Neutron im Energiebereich des
Resonanzbandes, und desto mehr St88e sind zum Passieren des-
selben erforderlich, Damit erh8ht sich aber in erheblichem Um-
fange die Gefahr einer Resonanzverschlueckmg durch UZBB. Dies
ist auch der Grund, weshalb man nicht einfach die Bremssub=
stanz weglassen Xann, auch wenn man die erhebliche Vergr#fe-
rung des Reaktionsvolumens, die durch die langsamere Abbrem-
sung bewirkt wiirde, in Kauf nehmen wollte, Eine Ubersohlags-
rechnung zeigt, da3 im reinen Uran, abgeseshen von der Abschnitt
III diskutierten MOglichkeit einer Kettenreaktion mit schnel-
len Neutronen, die Resonanzeinfangunghn 1238 alle Neutronen
vraktisch wegféngt, bevor diese das thermische Gebiet errei-
chen, Dies bewirkt, daB der in Abschnitt III diskutlerte Eles
mentarprozess und die Thermospaltung sich - wenigstens bei dem
natilrlichen Isotopengemisch - niemals gecenseitig unterstiitzen
kénnen, da dle Bedingungen, die den einen erm8glichen, den an-
deren ausschlieBen.
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6, =2+ 107 o® una o) = 1,2 - 107’ ua M~o,2

der optimale Wert von k zu k = 4 und X ~0,75.

¥an sieht also, daf selbst unter diesen glnstigen Bedingingen,
beil Annahme des gréBten gemessenen Wertea fir Vth ~ 3,5 eine
Reaktionskette ohne Isotopentirennung auch bel unendlichem

Volumen nicht méglich ist.

V. Hdgllohkeiten zur Ausldsung einer Kettenreavtion

mEmmsssEmseEsscs Somsssees

ceEzs=ms-=er=szms-sxzsmsen

mit thermischen Neutronen.

1. Isotopentrennung.

Die auf der Hand liegende M8glichkeit,
eine Kettenreaktion mit thermischen Neutronen aiszul8sen, be-
stent natdrlich darin, das Isotop US> anzureichern. Aus For-
mel (30) folgt, dad iater Benutzung der freilich recht tmsi-
cheren oben aagefilhrten Daten eine Anreicherung auf das etwa
2-3fache, d.h. auf eine Konzentration des 1235 von 1,5°bin 2 ¢
genligen wirde, um mit Xk = 10 - 15 den kritischen Vert fir K
gerade zu erreichen, Dooh bietet die Isotopentrennung whgba=
rer Nengen schwerer Elemente heute noch so erhebliche Schwie-
rigkeiten und erfordert, wle der Verfasser an anderer Stelle
() gezeigt hat, so erhebliche Energien, dafl es durchans zwei-
felhaft erscheint, ob unter diesen Umatdnden die zur Isotopen-
trennung oder Anreicherung erforderliche Energie nicht sngar
die beim Spaltprozess zu gewinnende Energie lbersteigt. Es ist
dsher wichtig, sich nach anderen Methnden umzusehen, um die
erwdhnten Konkurrenzprozesse auszuschalten, bzw, die Wahraschein
lichkeit fiir die Xernspaltung an 11235 gegenilber diesen zu er-
hihen.

Im folgenden sollen, ohne die Formel hierfir im €inzelnen
abzuleiten, qualitativ zwel Wege diskutiert werden, dle es
erlauben, das bezeichnete Ziel auch ohne Isotopentrennung zu
erreichen.

2. Wahl einer schwereren Bremssubstanz els Wassorstoff,
insbesondere schweren Wassers.
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Praktisch erscheint alas Bremssubstanz wohl schwerer
wasserstoff und zwar in der Form schweren Wassers g-signat.
Die Anwesenheit von Sauerstoff stdrt hier keineswega, ja
wirkt sogar fordernd, da die Wasserstoffdichte im Wasser
groBer ist als selbst in festem Wasserstoff, und Sanerstoff
sich infolge seines sehr kleinen Streuquerschnittes und des
v&lligen Fehlens einer Absorption fir thermische Neutronen
sich nicht weiter stérend bemerkbar macht. Man kdnnte aus
diesen Grunde auch an flilssigen Ammoniak ND; denken, wenn der
bisher nicht gut bekannte Einfangquerschnitt des Stickstoffs
nicht zu groB8 ist, oder besder noch an fllUssiges Methan, das
von allen bekannten Stoffen die hdohste Wasserstoffdichte hat.
Gegen die Anwendung von Deuterium spricht nur der hohe Preis
und die Sohwierigkeit der Herstellung in grdseren Mengen, die
aber im technischen GroSbetrieb durchaus mSglich ist, zumal
das schwers Wasser auch beim Eintreten der Kettenreaktion
nicht verbraucht wird, also prinzipiell den Charakter eimer
einmaligen Anschaffung het. Als ntchst beate Substanz kime
wohl Berylliumoxyd oder reines Beryllium in Frage, wobel
vielleicht sogar ein kleiner, wenn auch wohl kaum ins Gewioht
fallender Gewinn an Neutronen aus dem (n,2n)-Prozess zu er-
warten 18%, da dieser am Beryllium nur 1,6 MeV erfordert.
SchlieBlich erscheint unter Umsténden auch noch Kohlenstoff
als Bremssubatanz geeignet, da dieser keinerlei Absorptiom
fir thermische Neutronen zeigt. Dooh erscheint es fraglieh,
ob seine immerhin schon ziemlioh hohe Masse nicht das Passie-
ren des Resonanzbandes so welt verzogert, da8 der Gewinn
durch den Wegfall der Absorption bei kleinen Energien wieder
wett gemacht wird.

AbschlieBend zu diesem Abschnitt ist zu sagen; erforder-
lich sind gensue Messungen der folgenden CrdBen: Resonang-
quersohnitt S; von 0258 fr Einfangung, effektive Breite
des Re band , Unte ber den Charakter der
Breite {(Doppler- oder Strahlungsbreite) Spaltungsquerschaitt
von 'U235 6‘. und 0‘: » Zahl der Neutronen pro Spaltungeprozess
Vips Streu- und Absorptionsquerschnitte Gi.b und 5'..‘. der
als Bremssubstanz genannten Elemente.

Figure D.352: The August 1941 report by Fritz Houtermans (working in collaboration with Manfred
von Ardenne) explaining the feasibility of breeding plutonium-239 and using it to make fission
bombs. [G-94].
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3,Relative Erhdhung der Wahrscheinlichkelt fiur 1/v-Prozesse
duroh Anwend tiefer Temperaturen

Bekanntlich werden Neutronen durch ein bremsendes Nedium
bis zu einer Energie abgebremst, die der thermischen Energie
des bremsenden Mediuma entspricht. Es wurde festgestellt, teils
durch direkte Measungen mit Noutronenspektrographen nach dem
Fizeau-Prinzip, teils durch Absor pt ionsmessungen an Bor, Li-
thium und anderen Abscrbern, da8 eine Erhshung der Temparatur
iiber die Zimmertemperatur eine Verringerung, eine Erniedrigung
der Temperatur eine Erh&hung der Absorption bedingt und, we-
nigetens bis zu einer Temperatur von etwa 120°K, sich annd-
hernd mit T-1/2 3ndert. Da nun die Thermospaliung am 35 wee
gen der sehr kurzen Lebensdaver des Compound-Kernes, wie auch*
experimentell bestitigt wird, ebaenfalls dem 1/v-Cesetz folgt,
gelten die Ergebnisse dber die Temperaturabhingigkeit der
Absorption von 1/v-absorbern ohne welteres auch rur den Spal-
tungsqerschnitt des 0235.

Der Verfasser hat mit einer Anzahl von Mitarbeitern (9)
sehr ausfthrliche und prizise, zum Teil noch umpublizierte
Versuche iiber die Absorption von thermischen Neutronen { der
sogenannten C-Gruppe) an Bor, dilber, Cadmium mit Silber und
einer Borkammer als Detektor im Temperaturgebiet von 463° K
bis zur Temperatur von 20,4° K (flissiger Wasserstoff) unter-
nommen, deren Ergebnisse in Fig.2. sowie in Tabelle 3 wieder=
gegeben sind, In Tabelle 2 ist direkt das Verhlltnis des Ein-
fangquerschuittes ftir Neutronen 1% bei Abbremsung durch ein
bes timmtes Medium der detreffenden Temperatur zu dem Quer=
sohnitt fur thermische Neutronen aus Paraffin bei 300° K ange-
geben. Hieraus iast ersichtlich, daB bei Abkithlung unter die
Temperatur von flfissiger Luft keine Stelgerung von ﬁ mehr
stattfindet, und de8 sich insgesamt eine ErhBhung eines 1/v-
fuerschnittes auf etwa das Doppelte erzielen liSt, Dieses be-
deutet aber eine relative Hebung der Wahrscheinlichkeit einer
Spaltung des 235 auf mindestens das Doppelte gegenflber der
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Energisaustausch des Neutrons mit dem Gitter asuBerordentlich
erschwert. Eine Energieabgabe des Neutrons ist unter diesen
Bedingungen nur mehr durch Anregung von 2 oder mehr Phononen
mdglich, Da aber die Lebensdauer des Neutrons, nachdem es
thermische Energie von etwa Zimmertemperatur erreicht hat, so
gering 1st, daB es nur etwa 140 =200 StéBe in einem wasser-
stoffhaltigen Mediun wie Paraffin oder Wasser machen kann, bis
es durseh Einfangung durch ein Proton absarbiert wird, Teicht
diese Lebensdauver nicht aus, um bei tlefen Temperaturen das
tharmische Gleichgewicht zu erreichen. Bisher unverdffentlich-
te Experimente vom Verfasser und seinen Mitarbeitern haben ge=-
zeigt, daB in Borldsungen, in denen dle Lebensdauer des Neu-
trons auf etwa 60 St8Be verkiirzt war, auch das thermisohe
Glelchgewicht der Zimmertemperatur nicht erreicht wird. Die
"minimale Abkithlungstsemperatur™ der Neutronen liegt in dlesem
Falle bei etwa 700 bis 800° K, auch wenn das Medium sich auf
Zimmertemperatur oder der Temperatur der flilssigen Luft be-
findet,

Umgekehrt wird man daher erwarten miissen, dal wenn die
L-tensdauver des Neutrons im bremsenden Medium heraufgesetzt
wird, auch wesentlich tiefere Temperaturgleichgewichte als in
wasserstoffhaltigen Bremsmedien erzielt worden k&énnen. Dias be-.
deutet, da3 die in Absatz 2 dleses Abschnittes besprochenen
MaBnahmen (Brsetzung des Wasserstoffes im Bremsmedium durch
Deuterium oder ein anderes schwererss Element)geeignet sind,die
Lebsensdauer des thermisohen Neutrons im Bremsmedium um mindes-
tens das Zehnfache zu verldngern. Damit wird sber auch die er-
reiohbare thermische Gleichgewichtsenergie der Neutronen wemit-
lich heruntergesetzt, und die Uranspaltung an U255 sehr viel
wahrscheinlicher gemacht. Die Anwendung einea der in Absatz 2
genannten Elemente als Bremsmedium bei tiefer Temperatur, =z,B.
der des flilssigen Wasserstoffs [20,¥°K) oder nooh tieferer
Temperaturen kommt daher in seiner Wirkung einer Anreicherung
des seltenen Uran-Isotope auf das Vielfache gleich.

Die wichtigste wirkung der Anwendung tiefer Temperaturen
und gleichzeitig eines schweren Bremsmediums besteht uater Um-
stiénden in einer Wirkung auf die Doppler-Breite der Resonanz
des 0238. Diese Wirkung soll hier nur erwidhnt und im folgenden
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Resonanzeinfangung durch \1255, also dasselbe wie eine mit nur
senr groBen Schwierigkeiten durchfilhrbare Anreicherung des
saltenen Uran-Isotops auf die doppelte Konzentration. Hier-
durch erscheint es durchaus denkbar, da8 sslbat bei Anwen-
dung von leichtem Wasserst{off als Bremasubstanz bei tiefen
Temperaturen eine Kettenreaktion mit dem natiirlichen Isoto-
pengemisch von Uran gerade noch m8glich wird.

Es ist notwendig, darguf hinzuweisen, dal die hier ge-
gebenen Vorstellungen, ebenso wie unsere gesante Vorstellung
vom Einfungmechanismus thermscher Neutronen {iberhaupt mit der
Giiltigkeit des 1/v-Gesetzes Tir die Absorption von Bor und
Lithium stehen und fallen. Die gegen die Glltigkelt dieses
Cesetzes sprechenden Versuche von Chadwl ck und Mitarbeltern
(10) scheinen zwar durch neuere amerikanische Arbeiten mit
dem Neutronenspektrographen tellweise widerlegt, doch 1st die
Nachpriifung des 1/v-Gesetzesfir Absorber, daran Compound-Kern
eine extrem kurze lebensdauer hat, insbeanndere fiir die Uran-
spaltnng selbst, aber auch fur Bor und Lithium vom Standpunkt
der praktischen Ausnutzung der Uranspaltung unbedingt erfor-
deriich.

Theoretisch wire ja bei strenger Giltigkelt des 1/v-Ge-
setzes unter der Voraussetzung, dad die thermischen Neutronen.
wirklich sich im thermischen Gleichgewicht mit dem bremsenden
Medium befinden, ein Ansteigeén der Absorption von 1/v-Absor-
bern, daruanter auch des mit '!'1 2 bis hinunter zu den
tiefaten Temperaturen zu erwarten., In diesem Fall miBte es,s
da bei der natlirlichen Isotopenzusammensetzing des Urans der
gesamte Wirkungsywerschnitt des 1/v-Sohvanzes der lJ'E"II'B + Rese-
nenz wesentlich kleiner ist als der Gesamtquerschnitt 9255 .S,
des 023'5 mit Sicherhelt eine, wenn auch vielleicht sehr nie-
drige Temperatur geben, bei der die Urankettenreaktion auch
mit natidrlichem Uran mdglich wére. Es ist aber notwendig,
kurz auf die Ursachen dafir einzugehen, daB bei Temperaturen
unter etwa 120° K die Neutronem, wie aus Tabelle 2 folgt,
nicht mehr tharmisches Gleiengewicht erreichen. Nach Fermi,
Wick, Pomerantchuk (11, 12) u.a. liegt diese Tatsache daran,
da8 infolge der chemischen Bindung des Wasserstoffs das
Froton beim Zusammenstod mit dem Neutron nicht mehr ala frei
angesehen werden durf. Bei Temperaturen, die wesentlich unter
der Debye-Temperatur des bremsenden Mediums liegen, wird der

134
Absatz néher diskutiert werden.

Wir haben also gesehen, daB die Wirkung der gemeincamen
Anwendung sohwerer Bremsmedien und tiefer Temperaturen dreifa-
cher Art ist und sioh gegenseitig unterstiitzt infder Richtung,
die Ausldsung einer Kettenreaktion zu beglinstigen, und zwar
durch:

1., Ausschaltung der Wasserstoffabsorption fir thermisohe
Neutronen als Konkurrenzprozess.

Vergrsferung des Spaltguerschnittes des 0235 durch

Gifltigke1t des T 1/2_gesetzes prinziplell bis zu be-

liebig niedrigen Energien.

%, Moglicherweise Vergroferung der Wahrscheinlichkelt
der Neutronen, das Resonanzband des UE}a zu passieren
Aurch Versohmilerung desselben infolge des Doppler-
Effektes.

4, Selbstregulierende Wirkung und Bedeutung doo Doppler-Effek-
tes bei tiefer Temperatur,

n

Wir haben im vorstehenden Absatz gesehen, dad es zwel-
fellos auch ohne Anwendung elner Isotopentrennung bei hinrel-
chend tiefer Temperatur mdglich ist, durch Thermospaltung an
0233 eine Kettenrealion in Gang zu bringen. Bevor auf die
praktische Bedsutung dieser Tatsache niher eingeganger werden
kann, milssen zundchs® die als Wirkung einer solchen Ketten-
reaktion auftretanden Verknderungen im Versuchsvolumen und
ihro selbstregulierende Rickwirkung auf d1e Kettenreaktion
behandelt werden.

Von Halban (13) und Fliigge (14) haben bel der Diskussion
der Uren-Kettenreaktion auf folgenden Gedankengang hingewiesen:
Das Eintreten der Kettenreaktion bewirkt durch die frei werdens
do ungeheure Reaktionswérme ven 180 HeVoder 4,14~109K51/H01
momentan eine wesentliohe Temperaturerhshung im Versuchsvolu-
men, die, wenn hierdurch die Kette nicht rechtzeitig zum Ab-
reifen Eebracht wird, zu einer Zerstdrung dexr Apparatur und
zur Verdampfung der Versuchssubstanz fithren wirde. Dle genann-
ten Autoren schlagen daher vor, dem Versuchsvolumen Cadmium
in senr geringer Konzentration beizumischen,godaB die fast
temperaturunabhéngige Cedmiumabsorption, dis energetisch etwas
oborhelb der thermis hen Energien der Zimmertemperatur beginnt,
die Kette rechtzeitlg zum Abreifien bringt und damit die Ket-

Figure D.353: The August 1941 report by Fritz Houtermans (working in collaboration with Manfred
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tenreaktion selbstregulierend steuert. aus den oben angefihr-
ten Tetsachen geht jedoch hervor, daB die Anwendung von zu-
séitzlichem Cadmium sls Selbstregulativ iberflissig ist. Denn
auch in angereichertem Cemisch ist die Resonanzebsorption des
0238 noch einer der wichtigsten Konkurrenzprozesse. Diese
ist aber abgesehen vom Doppler-Effekt, der in gleicher Rich-
tung wirkt, temperaturunabhéngig, wihrend die Absofirtion in
35 mit steigender Temperatur oberhalb der Zimmertemperatur
mit ‘1"1 /2 abnimmt, Dies allein schon wirde ein Abreifen der
Kette bel steigender Temperatur bewirken. Dul.iez'B wirkt also
genau wie das Cadmium, dessen Absorption ja auch eine Resoe
nanzabsorption ist. Hierzu kommt aber noch selbst bei reinem
v2%5, 2as die bisher gor nicht behandelte Wahrscheinlichkeit
der Neutronen (v“ des Absohnitts II}, aus dem endlichen Ver=-
suchsvolumen herauslaufen, ohne ein Neutron aufzuldsen, mit
v, aloo mit T1/2 saigen mu, und daher ebenfalls selbstregu-
lierend wirkt.

SchlieBlich 1st noch eine dritte selbatregulierende Wire
kung, die mit dem Doppler-Effekt der U"‘)B-Reunnanz Zusammen-
héngt, zu nennen, iber die aber noch zu wenig bekannt is%,um
quantitative Sohldsse zu ziehen, Zur Erlduterung der Tir die
ganze Urankette sehr wichtigen wirkung des Doppler-Effektes
mug kurz auf die Natur der Resonanzahsorption des 3 einge-
gangen werden. ;

Bekanntlich setzt sich die Breite F einer Neutronenre-
sonsnz fir Einfangung zusammen aus einer Doppler-Breite FD'
die durch die Temperaturbewegung des eirnfangenden Kerns be-
dingt 1st, und einer Strahlungsbreits Fe' die bedingt ist
durch die Ausstrahlungswahrscheinlichkeit des Compound-Kerns,
ist dle effektive Breite des Resonanzbandes im wesentlichen
durch Ausstrahlung bedingt, so ist die Resonanzebsorption
praktlsch v8liig temperaturunabhdnglg. In diesenm Falle fE1lt
sowonl die im vrigen absatz uater 3 genannte Wirkung elner
Temperaturerniedrigung als auch die im vorigen Absatz er-
wahnte Selbstregulierung durch den Doppler-Bffekt bei Tom-
peraturerndhung fort. lst aber r‘n << Pn dder von gleicher
GroBenordnung, 5o ist die Resonanzabsorption temperaturabd=-
héngig, Die Riohtung der Temperaturabhangigkeit ist dabed
durch die Schichtdicke bestimmt. Hierauf beruht eine vom
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Ferner D den Diffusionskoeffizienten und t die Zeit, so wird

b3 A v 5 - (33)
32 04 63,4

'o-/\- die mittlers freie Wegliénge der NWeutromen in der Ver-
suchssubstanz, v ihre Geschwindlgkeit und die é:l,i zeitlioh
iiber den Verlauf der Abbremsung gemittelte Streugquerschnitte
bedeuten., Die Summe im Nenner von (33) ist dabel iiber alle im
Versuchsvolumen vorhandenen Elemente einschlieflich des Urans
zu erstrecken, Fir die Neutronendichte n gilt dann elne Diffu=-
sionsgleiohung der Form

B—“-(K-anﬂ-.an (24)
3t

deren L¥aung sich als Bigenwertproblem mit der kritisohen
Randbedingung derstellt, da8 die Neutronerdichte an der Ober=
fléche des Versuohsvolumens versohwindes. Fir kugclférmigoes
Volumen wird dann der kritische Radius Rh' in Ubereinstimmung
mit Perrin

R, =T+ () M2 (35)

Bel homogener Vertellung des Urens im Versuchsvolumen wird,
wenn & eine in bestimmter Weise (mit dem Streuquerschnitten
als Gewicht) gemittelte Dichte bedeutet,sc wird Rk‘_"'lar I
und die kritische Masse M B’ ~§ 2, Perrin hat ferner
auch die Wirkung einer Scghutzhillle aus stark neutronenstreu-
endem Material berechnet, die nach auBem entweichende Neutro-
nen ins Inntere reflektiert, Doch wirkt eine solche Schutzhill-
le in jedem Falle weniger stark als eine zusétzlich angebrache
te #uBere Uranschicht da der Streuquersehnitt von Uran sowchl
fiir schnelle wie auch fiir langsame Neutromen gréBer als der
Jjeder anderen nicht absorbierenden Streusubstanz ist.

Wir sehen also,dafl der kritische Radius mit (1-1)'1 /2 die
kritische Masse mit (l(-1)'5 2 proportional ist.

Die kritische Bedingung zur Ausldsung einer Kettenreaktion
bei gegebenem Radius des Versuchsvolumons R wird daher:

s | pi‘-:-‘-‘-;l (38)
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Verfasser ausgearbeitete Methode, die Doppler-Breite und da-
mit in gewlssen Grenzen die natlrliche Linienbreite von Neu-
tronenresonanzen zu bestimmen, die inzwischen von Timoshohuk
(15) auf das Silber angewanit wurde, wobel er festgestellt
hat, deB beim Silber der zweite hier erwihnte Fall (M« ).
vorliegt. Es}wﬁre von sehr groSer Bedeutung, fir das Problem
der Urankettenreaktlon, die gleichen Messungen fir dle Reso-
nanzabscrption von U durchzufilhren, Denn obwchl die gesemte
Abscrptionswahrscheinlichkeit eines Resonanzbandes durch den
Doppler-Effekt ungedndert bleibt, wirkt sich ein Schméiler-
und Hiherwerden der Linie bei Temperaturerniedrigung bzw. eine
Verflachung und Verbreiterung bel Temperaturerhshung auBer-
ordentlich stark auf die Wahrscheinlichkeit v, eines Neutrons,
das Resonanzband bei gegebenem mittleren Energieverlust ] E
zu peasieren, aus, Die Wirkung besteht naturgem#s darin, dag
ein schmales und hohes Band viel lsichter zu passiercm ist,
als ein breites und niedriges Band, Hierauf beruht die im vo-
rigen abschnitt erwdimte Wirkung einer Tempsraturerniedrigung
bei anwendung eines schweren Bremsmediums, Diese Wirkung ist,
wenn die VUran-Resonanzbreite doppler-bedingt 1st, zweifellos
im sStande bei tiefer Tempe atur die Verkleﬂerung yon W, Eeger
wasserstoff infolge der- Vergr8Berung von A E ganz oder teil-
welse zu kompensiersn oder sogar {iberzukolipensieren.

V1. Kettenreaktionen bei endlichem Versuchsvolumen.

4Alle bisherigen Betrachtungen beziehen sich auf ein un-
endlich groSes Versuchsvolumen, sodaB die in Abschnitt II ge-
nannte Wahrscheinlichkelt Wy dag8 ein Neutron nsch auflen enti=
weicht, nicht bericksichtigt ist. Die Rechnung fir endliches
Versuchsvolumen wurde von F. Perrin (16), Flizge u.a.(14,15)
durchgefihrt. Bezeichnen wir mit n die Neutronendichte, mit
X die in aAbschnitt III. und 1V. definierte kritische GrdSe
der Kettenreaktion, also filr schnelle Neutronen:

X =V -’?J (31)
fdr langeame Nuutrong.q
K= v‘h o .'ﬁh 5 (ol i (32)
iraa+y Ky .
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VI1I. Die Bedentung einer Kettenresktion bei tiefen

Temperaturen als Neutronenguelle und Apparatur zur Isotopen-

unwandlung.

Wir sahen im letzten Unterabschnitt des Kasitel IV,, das
in einer endlichen Heués Uran des natfirlichen Isotopengemisch
mit einem leichten Element (nicht Wasserstoff) als Bremssub-
stanz bei irgendeiner, wenn auch im allgemeinen sehr tiefem
Temperatur, die Ausl8sung mdglich wird. Es muB nun d1e Frage
behandelt werden, ob eine solehe Anordnung irgendwelche prak-
tische Bedeutung fir die L¥sung des Uran- 'roblems hat, denn
eine Wirmekraftmaschine, die nur bei sehr tiefen Temperaturen
arbeltet, hat natiirlich kaum praktische Bedeutung.

Aber selbst dann, wean mit Milfe einer von auBen zu be-
trelbenden Kélteanluge die gesamte durch die Uran-Kettienreaks
tion frel werdende Wirmet®nung unter Energieverbrauch wegge=-
kilhlt werden muB, stellt eine solche anlage eine aApparatur
dar, die es erlaudt, mit sehr guter Ausbeute und einem, pro
Reutron durchaus mddigen Fnergieaufwand, Neutronen in so gro-
Ber Nemge zu liefern, wie keine andere atomphysikalische Appa-
ratur es gestattet. Denn bei einer ¥ettenrea%tion werden ja
wigbare Mengen des Uranisotops umgesetzt, und daher,
wenn man die Apparatur etwa so bemift, da8 ein gewisser Bruch-
teil z.B. 10 bis 20 % der entstehenden Neutronen nach auBen
entweichen kann, ohme daB die Kette abreift, auch wigbare Men-
gen Neutronen frei. Vergleichen wir etwa dis Teutronenergiebiq
kelt einer solchen Apparatur mit der hesten bisherigen Nentro.
nencuelle, einem Zyklotron, so zeigt sich leicht, daB elne
solche Anlage mit einer Menge natdrlichen Urangemischs vom
ca. 1 t der Leistung von etwa 104 bis ‘TOE' Zyklotrons ent-
spricht. Das Tempo der Abgabe lieBe sich dabel durch das Tem-
peraturregime der Apparatur wegen der cben erwiéhnten selbst-
regulierenden Wirkung der Ketienreaktion willkirlich regeln.
Als Nebenprodukt entstehen bei einer solchen Apperatur durch-
aus wigbare Nengen derjenigen radioaktiven Substanzen, die
nach Hahn und StreBmann als Spaltprodukte der Thermospaltung
des Urens entstchen. Es ist durchaus méglich, such dann, wenn
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auf den Energiegewinn der Xettenreaktion vollkommen vVerzich=
tet wird, diese radiosktiven Substanzen, soweit sie langlebig
genug sind, oder auch andere langlebige radioaktive Substan-
zen, die mit Hilfe der nach auBen entweichenden Neutronen er-
zeugt worden, zur Energiespeicherung etwa fir Luminophore zu
benutzen., AuBerdem w re eine solehe Apparatur als makroskopl-
sche Neutronenguelle fir alle jene Zweoke von groBer techni-

ven Substanzen, das sich ja im Reaktionsvolumen unserer Appa-
ratur in ungef#hr eben dem Masse bildet, in dem das 35 qur-
gebraucht wird, (dle Zahl der resonanzverschluckten Neugronen
ist von gleicher GrdGenordnung, wigdie Zahl derjenigéen, die
dle Kette fortsetzen), einen Energieakkumulator dar, der sich
ebenso wie die Zerfallsprodukte chemisch abtrennen l#a8t. Im

scher Bedeutung, die sigh aus der Verwendung von Neutronen letzteren Falle aber muB das entstehende langlebige Isctop des

¢ ’ 8

und kilnstlich radioahtiven Stoffen flr die angewandte Fhysik, Atomgewiohts 239 selbst wieder Thermospaltung zeigen, Die Un-

Chemie, Blologie und vor allem fir die Phvsiologie ergeben. tersuchung der radioaktiven EZlemente der verschiedenen Reihen,
hat nHmlich ergeben, wie auch theoretisch auf Grund des MNo=-

B EasaLioh aberghist syeing Azgn;ewr. dohbei i oter X dells von Bohr und Wheeler (2) zu erwarten ist, daB die zur
e e rneoTen Spaltung erforderliche Energie dea Kerns in jeder. Zerfalls-
o IO B U i Ry DO i O g reihe mit zunchmendem Atomgewicht abnimmt, In der (4n 3 3) -
Reilhe ist nun schon bei U235 ger Punkt erreloht, bei dem die
Spaltungsenergis unter der Bindungsenergie des Neutrons llegt,
also der Compound-Kern auch bei verschwindender kinetischer
Energie des eingefangenen Neutrons gegen Spaltung instabil iste
Durch Aufnahme eines Neutrons kommt aber mit 1727 wieder ein
Xern dieser Reihe zustande, der sicher nicht stabiler gegen

Temperatwr eine Kettenreaktion an

wege nach allen unseren bisherigen theoretischen Vorstellun=-
‘ gen Uber die Watur schwerer Kerne such eine tailséchlich Lo-
sung des Uranproblems vom Standpunkte der Energleerzeugung
aus in einem viel grideren Umfange gestattet, als dies auf
dem wege der [sotopentrennung mdglich wire. Denn bei allen
denkbaren Apparaturen, die eine Kettenresktion an isoliertem
35 £ i

Ue estatten, wirde ja nur 1/139 der gesamten zur Verfilgun, B

& 3 ey 4 /13 = S Spaltung sein Xann, als 55. Daher muf also ein entstehendes
stehenden Uranmenge als "Brenastoff" oder"Explosivsdoff" be-

2 ¥ = P langlebiges Produkt der Masse 239 durch thermische Neutronen

nutzt werden, wihrend bei der Isotopemtrennung auch fir die 235

spaltb in. Jedes Neutron, das tatt an U Spaltu u
unverwertbaren Mengen von U238 Energle aufgewandt werden musB. bpa A nuzﬁ_eg_g__\.\_‘____‘____gr_q_‘___uu

ewirken wvon eingefangen wird, schafft algo einen neuen,
Um diesen Punkt ndher zu verstehen, missen wir uns die durch thermische Neutronen spaltbaren Kern. Wir kdnnen daher
Frage stcllen, was aus denjenigen Neutromen wird, die bei der eine spparatur, die es gestattet, mit einem Energleumsatz an

hier behandelten Ketienreaktion (U - schwere Bremssubstanz
bei tiefer Temperatur) entstehen und aicht nach auBen entwel-
chen. Wir senen oben, daf durch Ausschaltung der Neutronen-

wégbaren Mengen U25 dle Kettenreaktion ablapufen lassen,
glelohzeitig als eine Isotppenumwandlungsapparatur ansehen.
Der Vorteil gegeniiber einer Isctopentrennungsapparatur ist aber
einfangung durch den Wasserstoff der einzig noch vorhandene der, daf das neugeschaffene Produkt, des Ja eine Kernladung
0236 von 93 oder mehr hat, chemisch nlcht mekr mit dem Uran iden-
tronen sehluckt, die Resonanzeinfangung des fot. ol dle- tisoh und daher mit_gewShnlichen chemischen Methoden abzutren-
sez Resonanzelnfemguﬁs entateht bekanntlioh zundchst der nen ist, Da nun viel grBere Mengen, nimlich das 139fache an
23 ml;;Kérper. ein U™ 9ot 8us dem durch 8-Zerfall zunHohst 8 Jur Verfiigung stehen, do ist dle Verwertbarmschung des-
Ek Re“"“g; entstent, das wahrscheinlich selbst wieder S-aktiv selben sls "Brennatoff” fir eine Kettenreaktion ein fir unsere
1st und einen weiteren Korper der (4n + 3) - Relhe liefert. Themengtellung vicl wichtigeror Vorgeng, als die Isctopentren-
Es gibt jetzt nur zwel Mdglichkeiten: entiweder .rolgt eine nung, die bloB das =35 zu verwerten gestattet.
Zerfallsreihe, die sich {ber eine grdfere Anzwhl von aktiven Fiir die Anregung zu dieser Arbeit und deren Ermdglichung
Isotopen kleiner Lebensdauer fortsetzt, oder die Beihe fihrt danke ich Baron Manfred Von Ardenne.

Konkurrenzprozess, der in der Tat einen groSen Teil der Neu-

frilher oder spiter zu einem relativ langlebigen Produkt. Im
ersteren Falle stellt das Gleichgewichisgemiseh dieser akti- Berlin-Lichterfelde-0st, den August 1941
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den in Abhingigkeit vom Verhdltnis Bg/Ep(kritische Energie der Spal~
tung durch mittlere Primdrenergie)sind Sis schrigen Gersden fir ver-
gchiedene Werte von 7~ 03/4. A .Das schraffierte Gebiet gibt die ex=
perimentellen Grenzen an, der eingezeichnete Punkt den wahrscheiali= -2
chen Wert, Die roten horizontalem Gersden geben den kritischen Wert Uran 1] 238 0,833+10
an, fiir den gerade moch eine Kettenreaktion moglich ist, wenn die Zshl
der Neutronen pro Spaltprozess zu  engenommen wird.Dsmit die Kette
nicht sbreidt, mul der experimentelle Wert von unter der roten Ge=-
raden fiir den wehren Wert von v, liegen. Je tiefer er darunter liegt,
degto kleiner wird des kritische Volumen.

Figure D.355: The August 1941 report by Fritz Houtermans (working in collaboration with Manfred
von Ardenne) explaining the feasibility of breeding plutonium-239 and using it to make fission
bombs. [G-94].
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Figure D.356: The August 1941 report by Fritz Houtermans (working in collaboration with Manfred
von Ardenne) explaining the feasibility of breeding plutonium-239 and using it to make fission
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APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING
HEADQUARTERS Copy No.of 5 copies
EUROPEAN THLATRE OF OPSRATIONS
UNITLD STATES ARMY

ALSOS MIGSION
APO 887

20 April 1945

SUBJECT: Hechingen Area Operation

1. On Monday, 23 April 1945, the writers left Heidelberg and pro-
ceeded to Haigerloch where it wes found that the tarzets had been secured
by the Alsos Wission and were under gusrd. Since the fall of Hechingen
was imminent, we went directly there.

2. The two Haipgsrloch tarpgets - the expsrimental installation of the
RFR and the Institute for Nuclear Physics Measuring Methods - were sub-
sequently exploited by Lt. Cocl. Lansdale and the British representatives.
The sxperimental pile, which contained no metal or heavy weter, was photo-
grephed, dismentled and destroyed with explosives by this group., Approxi-
mately one and one-half tons of heavy water and one andjoggﬁf_tons of
uranium metal were subsequently found buried near HaigerIoch and were
evacuated by truck.

' 3. In Hechingen, the branch of the KWI for Physics was located and
secured. All of the personnel, with the exception of Helsenberg, were
present. He had left a week previously to join his femily at Urfeld am
Walchensee, Oberbayern. Of the persomel found at Hechingen, the follow-
ing ero the most important: von Welzsaeoker, Wirtez, von Laus, Molidre,
Hoecker, Hiby, Sauerwein, Gysase, Begge, Torsching, Bopp, Fischer and Menszer.

Von Weigzsaecker and Wirtz were interrogated, but in no great detail. The

writers were told that all secret documents had been burnad by government
order. Following the capture et Tailfingen later of a complete set of
secret roports, of whioh fact he was awars, Welzsaecker admitted thet cer-
tein gecret reports had been buried in & cesspool. They were reeoverad

by Dr. Goudsmit. Neither Weizsaecker nor Wirtz was willing to discuss the
uranium project in any deteil. They said that this should be done by
Heisenberg only with top ranking physicists on the American side, whiech

he is gquite willing and resdy to do. His only reason for leaving Hechingen
wes to join his wife end six children. = : :

Two iatoruting'nm isotope separation experiments were in progress
at Hechingen - Bagge's velocity selector ("Isotopen Schleuse") and Korsching's

diffusion apparatus. Both of these were dismantled and evacuated.

4. On Tuesdsy, 24 April, ‘tuh?g" ‘was takén, and Forschungsstelle D

of the Kaiser Wilheln GesellscHaft was secured. Dasllenbach, the Director,
had m;h Bwitserland im December 1944 and had not r;‘turgoi (he is a Swiss

-

¢, built by C.A.F. Mueller of Hamburg, was
used to Qin%vmap :d}li_s_? data ‘fg{.g new tnl of gyclotron of 10,000,000

citigen). His lngtdﬁt;:“‘qﬁ Karl Weimsr, was interrogated briefly. A
a

Y “*‘h : ¥ B ale R - \f' Fapkis sy -.al Gt 3 DECLASSIFIED
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Figure D.357: James A. Lane and Frederic A. C. Wardenburg. 30 April 1945. SUBJECT: Hechin-
gen Area Operation [NARA RG 77, Entry UD-22A, Box 168, Folder 202.2 LONDON OFFICE:
Combined Intell Disc.].
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volts. Construction of a smell experimentel model had been started, On
Fridsy, 27 April, Weimer was interrogated in detail by F. A. C. Werdenburg
end Devid B. Griggs. DUrawings and technicel dete end e patent spacifica-
tion were secured. A sepsrate report on this subjeet, which is entirely
unconnected with the TA project, is being prepsred by Dr. Griggs.

| 6, BShortly after Tmilfingen was eaptured on the morning of 25 April
by the combat battalion of the Alsos Mission, the undersigned arrived at
the hesdquarters of the R.W.I. fllr Chemie located in & knitting mill. All
scientific persomnel of Hahn's group were there, of which the following are
the most importaant: Hahn, Mattauch, Strassmenn, Erbacher, Xlemu, rlemmersfeld.

Redoch, Seslmeamn, Dggebert, Waldmann and Wietig.

DECLASSIFIED
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After talking with Dr. Hahm, it waa determined that the K.W,I. flir
Chemie hed three separate groups at Tailfingen led respectively by Hahn,
Mattauch, end Erbacher. The latter two were sent [for to be interrogated.

6. Dr. Hehn was very cordial and very cooperative. His group has
been working on the separation, distribvution and energy of the fission
products of ursnium. According to Hahn, the results of this work have all
been published even though originally treated as secret. When asked about
the purpose of this wrk, Dr. Hahn replied that a knowledge of the fission
products is necessary to predict their effect on the operation of the pile.
Hahn had, therefore, been given a very high priority for the work.

Hahn was also msked to express his genersl views on the future of
the TA work as well as its epplicability to military uses. He stated that,
et present, the development of an atomic bomb is impossible end has been
considered as such by the Germans since 1942. [Hahn did, however, believe
thet the pile as en energy machine would be successfully developed in a
few years. This energy machine, he explained, would produce element 93
which must decay to 94 (not yet discovered), snd this latter element as
well a8 & long-lived isotope of element 93 is believed to have the properties
nocessary for s bomb. The machine to produce thoese elements must, however,
be developed first.

1SC.

7. After the interrogation, Hahn conducted us through the laboratory.
His file of about 150 secret reports on German TA work, including the
Forschungsberichte of the RFR, was found intect. These roports were later
catalogued and teken by Lt. Col. Lensdale to London for reproduction.

d Intell D

8. Dr. Erbacher showed us through his laboratories where they are
working on the chemical separation of isotopes, on the protection of
uranium from corrosion and on the separation of an active element from
its inactive isotopes. They have developed a method of costing uranium
with & monatomic layer using a copper ammoniate solution. This protects
the metal from corrosion in water up to 160° C. Erbagcher's group is also
vworking on the effect of dust powder (?) in lungs.

mne

Comb

9+ Dr. Mattauch then showed us through his laboratories where they
are working on the msss-spectrographic method of fission-product (or isotaope)
enalysis. He has recently developed s new method of measuring geological
sge of the earth by determining the relative abundance of stroatium isotopes

.
.

in s mmes spectrograph. One member of Mattauch's group, Dr. Klemm, has
been working on @ msthod of isotope separation by the slectrolysis of a
fused salt. It has not yet been proven fessible.

10. The following personnel heve been evacusted to Heidelberg

pending establishment of a Ppermsnent detention location: Hahn, Mattauch,
von Weizssecker, von Laue, Wirtz, Bagge and Korsching.

J. A. LANE

Fo A C. VARDENBURG

NARA RG 77, Entry UD-22A, Box 168, Folder

202.2 LONDON OFFICE

Expsrt Consultents

Figure D.358: James A. Lane and Frederic A. C. Wardenburg. 30 April 1945. SUBJECT: Hechin-
gen Area Operation [NARA RG 77, Entry UD-22A, Box 168, Folder 202.2 LONDON OFFICE:
Combined Intell Disc.].
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[German reports captured by the U.S. Alsos Mission also show that there was wartime work on
chemical methods for processing irradiated fission fuel and purifying different components from it.
Unless otherwise noted, text for G-series captured German nuclear reports cited here consists of
the English-language abstracts prepared by American scientists who studied the German reports.]

G-259. Otto Hahn and Fritz Strassmann. The Chemical Separation of Elements and
Atomic Species Produced by Uranium Fission (General Part). 1944.

Introductory considerations on separation of U fission products are given. Extraction of U as nitrate
is possible if amounts larger than several 100 g are irradiated, the other method is more advisable
for amounts smaller than that: three methods are proposed for extraction of the remaining smaller
amounts of U from the fission products, separation of the U as sodium pyrouranate by precipitation
with a solution of caustic soda, precipitation by ammonium to ammonium pyrouranate, dissolv-
ing of this by surplus ammonium carbonate to uranium carbonate, and precipitation as sodium
uranylacetate.

G-260. Otto Hahn and Fritz Strassmann. Chemical Separation of Uranium Fission
Products. Halogens, Rare Gases, Earth Metals and Alkaline Earth Metals. 1944.

Distillation methods, precipitation by Ag ions, and solvent extraction for I and Br separation
are reported in detail. Indirect identification of Xe and Kr proved less reliable than their direct
identification in specially constructed counting tubes. Different tubes and methods of operation are
illustrated. Indirect identification of halogens by determination of noble gases formed by halogen
decay are given for Rb and Cs, Sr and Ba. Detailed extraction methods for the single elements
are given for Zr, Nb, Mo, Tc, Sn, Sb, Te, Se, As, Ge, Ga, Zn, Co, and Ni. Isotopes intermediary
between Br3® and Br®? could not be identified. A procedure to separate all fission products from a
single sample of irradiated U concludes the report.

G-111. Josef Schintlmeister. The Placing in the Periodic Table of the Element with
Alpha Rays of 1.8 cm Range. 1941.

See reports G-55 and G-112 for chemical identification of this element. Element can be atomic
number 93 or 94 but its alpha decay energy and stability as regard beta decay shows it is not 93.
It mass number is most likely 244 but it could be 246, or 242. This can be determined, for 244 and
242 can be split by thermal neutrons while 246 will require faster neutrons.

This element is precipitated by HsS from strongly acid solutions and it does not form compounds
in strongly oxidizing solutions (HNOj3 and H2SOy).

G-112. Josef Schintlmeister and Friedrich Hernegger. Further Chemical Investigation
of an Element with Alpha Rays of 1.8 cm Range. 1941.

Some chemical properties of new element. Ammonia and sodium hydroxide precipitate about half
the element. Carbonate precipitates it quantitatively. In distillation with nitric acid or hydrochloric
acid the element is not distilled, but with sulfuric acid a high percentage of the element is distilled
over. Hydrogen sulfide precipitates it quantitatively from strong acid solutions. Other chemical
properties listed.
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Josef Schintlmeister to Hermann Mark. 7. August 1945. [NARA RG 77, Entry UD-
22A, Box 167, Folder 32.12-2 GERMANY: Personnel (Jan 45-Dec 45)] See document

photos on pp. 3828-3829.

Die heute Nacht erfolgte Veroffentlichung der
ersten technischen Anwendung der Uranspal-
tung nehme ich zum Anlass, IThnen mitzuteilen,
dass auch am II. Physikalischen Institut
wahrend des Krieges an diesem Problem gear-
beitet wurde. Ich selbst war aus diesem Grunde
nie zur Wehrmacht eingeruckt. |...]

Die technische Ausnutzung der Atomk-
ernenergien bei der Uranspaltung setzt sehr
schwierige und sehr kostspielige Arbeiten
voraus. Mit einigen Kilogrammen der neuen
Elemente, die such unvergleichlich einfacher
und billiger gewinnen lassen, wird sich aller
Voraussicht nach ohne den bisher notigen
Aufwand eine Atomkernmaschine bauen lassen,
da zu erwarten ist, dass die Kernspaltung
leichter als bei Uran eintritt und auch erheblich
mehr Neutronen bei der Spaltung freiwerden,
sodass die Kettenreaktion gut ablauft.

I would like to take tonight’s publication of the
first technical application of uranium fission
[Hiroshima| as an opportunity to inform you
that work on this problem was also carried out
at the [Vienna] Second Physics Institute during
the war. I myself was never drafted into the
Wehrmacht for this reason. |[...]

The technical utilization of nuclear energy
in uranium fission requires very difficult and
very expensive work. With a few kilograms of
the new element [plutonium], which is incompa-
rably easier and cheaper to obtain, it will in all
likelihood be possible to build a nuclear device
without the effort required to date, since it is
to be expected that nuclear fission will occur
more easily than with uranium and also that
considerably more neutrons will be released
during fission, so that the chain reaction will
proceed smoothly.

Samuel A. Goudsmit to Horace K. Calvert. 5 September 1945. [NARA RG 77, En-
try UD-22A, Box 167, Folder 32.12-2 GERMANY: Personnel (Jan 45-Dec 45)] See
document photo on p. 3830.

1. Enclosed is a letter from a Dr. Schintlmeister who worked with Stetter in Vienna. I think that
the contents of this letter should be called to the attention of the scientists working on the project
back home just as soon as possible. There are some statements there which make it come nearer to
the real thing than any other report that I have seen so far, even though it is mere speculation on
his part and does not refer to any conclusive experiments. He seems to be aware of the importance
of the transuranic elements.

2. The letter was given to Dr. [Charles P.] Smyth for the purpose of transmitting it to Professor H.
Mark who is now at the Brooklyn Polytechnic Institute. It is, of course, not recommended that this
letter be transmitted. A copy of this letter was given to the Military Government at Zell am See
with the request that it be sent to Smyth. They, however, considered it unimportant and destroyed
the letter. Smyth received this copy on a subsequent visit.

[Immediately after hearing the news of Hiroshima, Josef Schintlmeister wrote that throughout the
war he had worked on a similar project involving a new element (plutonium), of which just a few
kilograms would be sufficient for a nuclear device. He offered to help restart that work for postwar
sponsors, alarming Samuel Goudsmit and other U.S. officials.]
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.é\?z ‘Dozent Dr. Josef Schintlmeister

i, II.Physikalisches Institut

e g Der Wiener Universitat
2 derzeit :Haus Brusatti in Thumersbach bei Zell am See
3 (3alzburg, Austria)

erreichbar durch Frau Dr. Maria Schintlmeister, Gelling,
(salzburg) Georgenberg 13

Thumersbach am 7.August 1945

Herrn Professor

Dr. Hermamm ¥ a r k

Brooklyn (New-York)

Universitat, Chemisches Institut

durch Professcr dmythe, Universitat Prinecton, derzeit in
Salzburz (Austris),Hofstallgasse 5,Dienststelle des I0SS

Sehr geehrter Herr Professor!

Die heute Nacht erfolgte Veroffentlichung der ersten
technischen Anwendung der Uranspaltung nehme ich sum Anlass, Ihnen
mitzuteilen,dass auch am II.Physikalischen Iustitut wahrend des Krieges
an diesem Froblem gearbeitet wurde.Ich selbst war aus diesem Grunde
nie zur Yehrmacht eingeruekl.

Sie erinnern sich noech, dass ich wahrend unserer gemein-
samen Hxpedition in den Kaukasus vor nummehr 10 Jahren und auch auf
manchen spateren Bergfahrten von der Juche nach dem unbekarmten Ele—
ment sprach,das Alphastrahlen von 2 em leichweite aussendet.Wahrend
des ganzen Krieges habe ich uber dieses unbekannte Flement gearbeitet.
Durch hunderte Versuche ist erhartet,dass insgesamt sieben bisher
unbekannte Alphastrahler vorliegen mit chemisch sehr verwandten Eigen-
schaften,der ganzen Sachlage nach liegen Transurane vor.Es gelang als
husgangsmsterial bisher wertlose Abfallprodukte der Metallverhuttung
aufzufinden, die in sehr grossen Mengen vorliegen.Die chemischen Eigen-
schaften sind in grossen Umrissen festgelegt und aller Wahrscheinlichkeit
nach wird die Gewinnung der Transurane im technischen Masstabe keine

_ ten bieten.In letater Zeit habe ich starke Praparate in
der Hand gehabt,mit denen eine massenspektrographische Aufnahme bereits
moglich gewesen ware.Rontgenspektren habe ich besonderer Verhaltnisse
wegen nicht aufnehmen konnenjnach der radicaktiv gemessenen Starke
der Endfraktionen waren sie zu erhalten gewesen.Die Arbeiten habe ich
mit Dr. Hernegger als Chemiker begonnen und sie mit Professor Dr. Alfred

Figure D.359: Immediately after hearing the news of Hiroshima, Josef Schintlmeister wrote that
throughout the war he had worked on a similar project involving a new element (plutonium), of
which just a few kilograms would be sufficient for a nuclear device. He offered to help restart that
work for postwar sponsors, alarming Samuel Goudsmit and other U.S. officials [NARA RG 77,
Entry UD-22A, Box 167, Folder 32.12-2 GERMANY: Personnel (Jan 45-Dec 45)].

Personnel (Jan 45 — Dec 45)

NARA RG 77, Entry UD-22A, Box 167, Folder

32.12-2 GERMANY:
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Uber den Fortgang der Arbeiten habe ich in einigen Geheim-
berichten den vorgssetzten Dienststellen Mitteilung gemacht,wobel aller-
dings nicht alle Einzelheiten wiedergegeben sind.Uber die Arbeiten der
letzten zwel Jahre habe ich keine Mitteilung verfasst und Aufzeichnungen
hisruber existieren nicht mehr.Wahrend des letzten Jahres litt die Arbeit
wegen der schwierigen Transportlage und der standigen Luftangriffe.

FD

IF

DECLAiji

Authority

1l Die technischeyl Ausnutzung der Atomkernenergien bel der Urans-
paltung setzt sehr schwierige und sehr kostsplelige Arbeiten voraus. Mit
einigen Kilogrammen der neuen Llemente,die such unverglelchlich einfacher
und billiger gewinnen lassen, wird sich aller Vorsussicht nach ohne den
- bisherff¢f notigen Aufwnad eine Atomkernmaschine bauen lassen,da zu
erwarten ist, d die Kernspaltung leichter als vei Uran eintritt und
auch erheblich mehr Neubronen bei der Spaltung freiwerden,scdass die
Kettenraktion gut ablauft. :

Unter den gegebenen Verhaltnissen habe ich auf absehbare Zeit
hinaus hier in Osterreich keine Moglichkeit, die Arbeit zu einem Abschluss
zu bringen.Voraussichtlich sine noch zwei Jahre Forschungsarbeiten not-
wendig,um das erste Gramm der neuen Elemente in der Hand zu halten, Aller-
dings konnte in einem put elngerichteten Laboratorium und bei der Mitwirkung
sshr guter Anorganiker der Enderfolg rascher erzielt werden. Da nunmehr
die Kernphysik in die Technik eingetreten ist, frage ich an, ob Sie
geneigt waren,mir die Moglichkeit zu eroffnen, in Ihrem Laboratorium die
Arbeiten fortzusetzen und zusammen mit Ihnen zum Abschluss zu bringen.Sie
kennen mich ja durch viele Jahre und werden mir (lauben schenken,wern ich
Ihnen versichere,dass nicht vage Spekulationen verliegen sondern ein um-
fangreichss Tatsachenmaterial einen Hrfolg in Aussicht stellt,dem wie die
Dinge liegen,auch elne kommerzlelle Bedeutung zukommt.Wenn Sie meine Anre-

- gung aufgreifen wollten, ware ich daruber sehr glucklich; ich bin jederzeit
bereit die Reise zu Thnen anzutreten.Wenn es sich ermoglichen liesse, hatte
ich gerne etwa zwei jungere Mitarbeiter mitgebracht.

Ihre Schwester habe ich im Pebruar dieses Juhres zuletzt gesehen.
Ihr,sowie Ihrer Mutter ging es damals gut.Die Wehnung in der Strohgasse 22
ist total zerstort worden,Frau Baronl wurde bei e¢inem der letzten Luftan-
griffe getotet,dle beiden Kinder waren in einem anderen Keller und leben.
Unsere Begleiter im Kaukasus hatten folgendes Scicksal:Baroni ist vermisst
in Rumanien,wahrscheimlich in russischer Gefangenschaft. Ludwig Vorg ist
in Russland gefailen,mein Bruder Peter ist seit dem Ruckzug der Truppen
aus dem Kaukasus vermisst und vermutlich Partisasnen in die Hande gefallen.
Schwarzgruber ist am Kuban gefallen.Von den anderen Bekannten fielen Erwin
Schlager. Primas Franzi ist an einem Nierenleiden gestorben.Von den Brudern
Rossnern welss ich nichts.Ich hatte drei Kinder,ausser Wolfgang nech /Dieter,
vor einem Jahre kam Inge zur Welt.Dieter wurde am 19.Juni dieses Jahres
in Alter von § 1/2 Jahren von einem amerikanischen auto beil Kuchl uber-
fahren und war sogleich tot.Ich selbst wurde in Wien total ausgsbombt und
konnte nur einen geringen Teil meines Besitzes bergen.¥eine Familie lebt
bei Golling und entging so den Luftangriffen auf Wien.

Personnel (Jan 45 — Dec 45)

NARA RG 77, Entry UD-22A, Box 167, Folder

32.12-2 GERMANY:
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Figure D.360: Immediately after hearing the news of Hiroshima, Josef Schintlmeister wrote that
throughout the war he had worked on a similar project involving a new element (plutonium), of
which just a few kilograms would be sufficient for a nuclear device. He offered to help restart that
work for postwar sponsors, alarming Samuel Goudsmit and other U.S. officials [NARA RG 77,
Entry UD-22A, Box 167, Folder 32.12-2 GERMANY: Personnel (Jan 45-Dec 45)].



3830 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING
Amhmffc‘tfg' o 7 NARA RG 77, Entry UD-22A, Box 167, Folder
32.12-2 GERMANY: Personnel (Jan 45 — Dec 45)

- cECREFTE

FCRE

HEADQ ARTERS
U. §. FORCES, EURQPEAN "HBATER
ALSOS MISSION, G-2

APQ 887 - Rear

6 ‘September 1945

MEMORANLUM ¢

T0 : HMajor H. K. Calvert
Office of Mjlitary Atteche
American Embasay
London

1. Enclosed is a letter {rom a Dr. Schintlmister who worked with
Stetter in Vienna. I think that the contents of this letter should be
called to the attemtion of the scientiats working on the project back .
home just as soon eas possible. There are some statements there which
make it come nearer to the real thing thsn any other report that I have
seen sc far, even though it is mere speculation om h i & part and does not
refer t%r;ng comlusive experiments. He seems to be aware of the importance

ra

of the/ ¢ elementa.

2. The letter was given to Dr. Smyth for the purpose of traunsmitting
it to Professor H. Murk who is now at the Brooklyn Polytechnic Institute.
It is, of course, mot recommended that this letter be transmitted. A copy
of this letter was given to the Mjilitary Govermment at Zell am See with
the requeast that it be sent to Smyth. They, however, considered it un-
important and destroyed the letter. Suyth received this copy on a
subsequent visit.

8. A, GOUDSMIT
Scientific Chief

Figure D.361: Immediately after hearing the news of Hiroshima, Josef Schintlmeister wrote that
throughout the war he had worked on a similar project involving a new element (plutonium), of
which just a few kilograms would be sufficient for a nuclear device. He offered to help restart that
work for postwar sponsors, alarming Samuel Goudsmit and other U.S. officials [NARA RG 77,
Entry UD-22A, Box 167, Folder 32.12-2 GERMANY: Personnel (Jan 45-Dec 45)].
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HEADWUARTERS
U. S. FORCLS, SURCPEAN THEATCR
ALS0OS MISSION, G-2

DECLASSIFIED

uthority N JE 70 1

=

AP0 887 -~ Rear

10 September 1946

MEMORA NDUM ¢
TO Major H. K. Calvert
Office of Military Attache
American Embassy

LORDON

l. One of my men, Dr. G. P, Kuiper, visited GBttingen recently and
was given a lot of information by Houtermans. Houtermans handed him
various documents dealing with the German opinion of the U-Bomb, Russian
policy on the same subject, etc. You know my opinion of Houtermans, eand
I would not teke his statements as correct, though the problem itself
is, of course, of great importance. The doocuments in their entirety
have not yet come into my hands -~ just a one page abstract written by
Kuiper which I send on to you. Kuiper states that he has given a copy
of this memorandum to Robertson who left for Berlin in order to clarify
the future responsibilities on this topic. I personally should like to
know whether Robertson has now teken over the TA project or whether he
is doing it just on his own.

2. Enclosed is also a brainstoram of Houtermans' which, if it is

correct, is probably not new. You might pass it on to the scientists
on the project. :

S. A. GOUDSMIT
Scientific Chief

Encls

NARA RG GOUDS, Entry UD-7420, Box 3, Folder
“Historian’s Office Inventory Control Job Goudsmit Box 4 Folder 6”
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Figure D.362: Samuel Goudsmit to Horace K. Calvert. 10 September 1945 [NARA RG GOUDS,
Entry UD-7420, Box 3, Folder “Historian’s Office Inventory Control Job Goudsmit Box 4 Folder
6”]. “You know my opinion of Houtermans, and I would not take his statements as correct.”
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[The following document demonstrates that scientists in Germany understood how to convert Th-
232 to make a U-233 bomb.]

Fritz Houtermans. 3 September 1945. How to use thorium for nuclear energy from fis-
sion. Typographical errors in the original document have been retained below. [NARA

RG 77, Entry UD-22A, Box 173, Folder 60.22-1 RUSSIA: Research—TA (43—Jun 46)]

How to use Thorium for nuclear energy from fission.

Take pure thorium or thoriumoxide, mix to it some U 235 or Pu 239 separated from U238. The
amount of U235 or 239 necessary will presumably be lower than 0.7%, because resonance capture
in Th seems to be stronger than in U238. By neutron capture Th233 is formed. The mixture should
be such that in heavy water, possibly also in metallic beryllium, or even BeO, or in graphite the
chain reaction is just started, retarded only by resonance capture of Th232. It may be that the
chain reaction will work only at low temperatures, if the width of the Th-resonance capture is given
by Doppler-broadening. This will be true especially, the heavier the material is for slowing down
the neutrons, i.e for graphite. It might be necessary to cool away even at low temperatures the
energy released by the chain reaction, but any neutron lost will form an atom of Th 233, which
decays with T=23 min to Pa 233, a body known to emit S-rays also and to decay into U 233. U 233
seems to have rather a long half life, and may be a-active. But from general considerations similar
to those of Bohr-Wheeler, 1 should be rather think that U 233 has a fission treshold low enough
that thermal neutrons will be able to make thermofission. Since you get weighable quantities of
neutrons from the chain reaction in the separeted isotope U235 or 239 you will thus be able to
enrich either U 233 to such an extent, that the chain reaction will start at normal temperatures or
else to separete U 233 chemicall from the thorium mixture and use it as U235 or 239 as fuel for the
machine.

September 3rd, 1945 F.G. Houtermans
P.S. by Gerard P. Kuiper, Frankfurt-Hochst, 7 Sept., 1945.

This is Prof. Houtermans’ prediction of how the Russians will make the atomic bomb. No copy
of it has been made; this is the original. If any “profit” or “credit” will result from his proposal
its author requests that the benefits will go to his wife, Mrs. Houtermans, Physics Department,
Radcliffe College, Cambridge, Mass.

Gerard P. Kuiper
Alsos Mission

G2, HQ, USFET
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width of the Th-resonance capture is given by Doppler-broadening. This will be
true especially, the heavier the material is for slowing down the neutrons, i.e.
for graphite. It might be necessary to cool away even at low temperatures the
energy released by the chain reaction, but any neutron lost will form an atom
of Th 233, which decays with T= 23 min to Pa 233, a body kunown to emit B-rays
also and to decay into U 233. U 233 seems to have rather a long half life,
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Bohr-Vheeler, I should be rather think that U 233 has a fission treshold low
enough that thermal neutrons will be able to make thermofission. Since you
get weighable cuantities of neutrons from the chain reaction in the separeted
isotope U235 or 239 you will thus be able to enrich either U 233 to such an
extent, that the chain reaction will start at normal temperatures or else to
separete U 233 chemicall from the thorium mixture and use it as U235 or 239

as fuel for the machine.
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bomb. No copy of it has been made; this is the qriginal. If any "profit" or

or “credit" will result from his proposal its author requests that the
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Radcliffe College, Cambridge, ifass.

Gerard I'. Kuiper
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Fig}lre D.363: Fritz Houtermans. 3 September 1945. How to use thorium for nuclear energy from
fission [NARA RG 77, Entry UD-22A, Box 173, Folder 60.22-1 RUSSIA: Research—TA (43-Jun
46)].
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Samuel Goudsmit and Frederic A. C. Wardenburg. 17 October 1944. Subject: Thorium
Products taken to Auer Gesellschaft, Germany [NARA RG 77, Entry UD-22A, Box
163, Folder Australia]

The following information was obtained from M. Paul Gregory, acting Director of the Societé des
Terres Rares, 67, Rue de Preny, Paris (17°).

During the occupation the company was under the supervision of employees of the Auer Gesellschaft.
The president of Auer, Dr. Quadebert, visited Paris occasionally. The man in direct charge of all
Auer interests in occupied territory was Dr. Ihwe, who did much travelling,.

The Germans showed at first only mild interest in Thorium. They did buy various rare earth
compounds, probably for use in colored glasses. Early in 1944, however, they requisitioned all
available Thorium sufate, namely about 95 tons. They took 85 tons, but left 10 tons for the French.
During the occupation they had acquired about 850 tons of monazite, which is equivalent to about
86 tons of Thorium oxide.

The sudden interest in Thorium products is unusual, according to M. Gregory. He stated that
is considered as a waste product in rare earth production. He claimed not to understand what
the Germans wanted it for. (Dr. Blumenfeld, the director of the company, now in New York, had
previously called our attention to the use of Thorium oxide in the Fischer-Tropsch process).
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17 Cetober 1944.

SUBJaCT: Thorium iroducts taken to Auer Gesellschaert, Germany .
MR- ]

The following information wasobtained from Ji, Pau
scting Lirector of the Societe des lerres Reres, 87, Rue de Promy,
Paris (17°). g

buring the occcupation the company was under the supervision
of employees of the Auer Gesellschaft. The presideunt of Auer,
br. Guseebart, visited "eris occesionally. The men in direct charge
of all iuer interasts in ocoupied territory wss Dr. Ihwe, who did much
travelling.

ihe Germens showed et first only mild interest iam Thorium.
They did buy verious rere esrth compounds, probably for use in colored
glasses. Jarly in 1944, however, they requisitioned all available
Thorium sulfate, namely ebout 95 tons. They took 80 tons, but left
16 tons for the Fremch. During the occupation they hed acquired
sbout 850 tons of monazite, which is equivalent to about 80 tens of
Thorium oxide.

he sudden interest in Thorium products is unusual, sccording
to . Gregory. [Fe stated that is censidered as a waste product im
rare earth production. fe claimed not to understand what the Germans
wanted it for. (Dr. Blumenfeld, the director of the compuny, now in
New York, had previously cslled our attention to the use of Thorium
oxide in the Fischer-Trogh process).

SQAC ﬂm.
Scientific Chief,

F.h.C. WARDENBURG.

o

o’

Al

Figure D.364: Samuel Goudsmit and Frederic A. C. Wardenburg. 17 October 1944. Subject: Tho-
rium Products taken to Auer Gesellschaft, Germany [NARA RG 77, Entry UD-22A, Box 163,

Folder Australia].
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Frederic A. C. Wardenburg. Interrogation of Dr. Ing. Ernest Nagelstein. 2 November
1944. [NARA RG 77, Entry UD-22A, Box 169, Folder 32.7002 GERMANY—ALSOS
MISSION Administrative Matters (1940-1945)]

[...] The atomic bomb is made of either thorium or uranium, Nagelstein is not sure which. He was
told by Doering, however, that Auer is making metal thorium and no uses of thorium in the metallic
state are known. [...]

David C. G. Gattiker to L. E. Seeman. 2 October 1946. Subject: Thorium metal made
by the Germans [NARA RG 77, Entry UD-22A, Box 163, Folder Australia].

Some time ago I asked the London office whether they could locate an alleged quantity of about
13 tons of thorium metal which we believe was made by the Germans during the last years of the
war.

The London office now advises me that they have been entirely unable to trace this material and
do not know for what purpose metal was manufactured, although it is believed that it was in
connection with experiments in various types of electronic valves (tubes).

[See document photo on p. 3837.]

BIOS 675. The Production of Thorium and Uranium in Germany.

Metallic thorium and uranium were produced on a large scale in Germany by the reduction of their
respective oxides with calcium using a calcium chloride flux. The major part of the production
during the war came from Werk IT of the Deutsche Gold- und Silber-Scheide-Anstalt (Degussa)|...]

Thorium oxide was supplied by Auer Gesellschaft, Berlin, which had large stock piles of Monazite
sand, i.e., an enriched sand consisting mostly of Monazite, Magnetite, Zirconia, Thoria and Quartz.
After reduction of the oxide, the thorium metal was returned to Auer Gesellschaft or in some cases
sent under their control directly to the consumers]...] The uranium ore was coming from Czecho-
Slovakia and Belgium Congo and was supplied from their stock piles by the Auer Gesellschaft for
reproduction. [...]

Raw calcium, obtained under the form of large ingots, was melted under special conditions to obtain
a pure metal free from oxide or nitride contamination. |...]
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Some time ago I asked the London office whether they could
locate an alleged quantity of about 13 tons of thorium metal which
we believe was made by the Germans during the last years of the war,

The London office now advises me that they have been entirely
unable to trace this material and de not know for what purpose metal
was manufactured, although it is‘_believeu that it was in connection

(-f‘uéES
with experiments in various types of electronic valves,

Figure D.365: David C. G. Gattiker to L. E. Seeman. 2 October 1946. Subject: Thorium metal
made by the Germans [NARA RG 77, Entry UD-22A, Box 163, Folder Australia).
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December 1943-February 1944 letters to and from Arthur H. Compton. [NARA RG
77, Entry UD-22A, Box 170, Folder 32.60-1 GERMANY: Summary Reports (1944)]

[See document photos on p. 3839.

These documents demonstrate serious wartime concern by senior scientists from the U.S. Manhattan
Project that Germany was breeding uranium-233 from thorium-232.

These documents also discuss some of the technical details, advantages, and disadvantages of 233U
relative to *U and 2%?Pu.]
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Metallurgical Laboratory

January 27, 1944
To: A. H. Compton
From: G. T. Seaborg

Inre: Possibility of the Utilization of U-233 by the Enemy

As you reque, after our discussion of the above subject a
month or so ago, narizing some of the reasons which make it
seem probable, the' mans may be able t¢ produce at least one
U-233 devicq in thf hear future, I believe this possibility
should be corsd since

Do

it is probable, it seems important
that our High @ d sho dc cognizant of the fact in order

that steps may b¥ te the governmental faecilities
that a single device alone could
that plans for the utilizatien

e\enemy also makes it seem
g ehquh work going on this
y any developments which
54" %0 be’roddy to employ.
the Germans may be
zed_as follows:

of U-233 may be near o

Keasons which make it seem probable
preparing to use a U-233 device may be summ

(1) Ve know that the Germans are makjmg Strenuous efforts
to continue heavy water productdon in Norway, &nd
there seems to be no other possible use for this
material other than a nuclear power program. Likewiae,
we can infer that such efforts would not continue unless
they had in mind an overall heavy water production program,
in other places as well as Norway, calculated to make
or have made an amount sufficient for their final
objective within a reasonable length of time.

(2) U-233 can be separated from its parent thorium by relatively
well known chemical processes, The isolation of U-233 may
be very simple compared to that of Pu-239 or U-235. This
1s in part due to the fact that essentially only one radio-
active spscies (Pa-233) is involved in the separation,

I believe that the Germans could hand this separation
problem to one of their large industrial chemical companies,
whe in turn would isolate the U~233 with only slight
modifications in their existing equipment.

(3) The tolerance for light element impurities (which must
be removed to prevent neutron productien by thex ,n
reaction) is some ten-fold grester than that of Pu-239,

rmore such purification as must be cbtained can
be tested with uranium, which, in contrast with Pu-239,
would have been available for during
of the actual U-233. Our own present knowledge of the

SECRET

SMetallurgical Laboratorp

A. H. Compton -2 - January 27, 1944

purification and metal production of uranium leads us to
the practically certain conclusion that this problem is
rather easily solvable for U-233, If we should run into
serious difficulties in the final processing of Pu-239
it is conceivable that the Germans might produce a final
U-233 device before we produce one from Pu-239 even if

i p’were not very far along today.

(4) Raw matep 233 preduction are probably available
y #ing a uranium-heavy water pile in con-

~it iu_quit' probable that they would

equired to meet for use in the
ngy even be that they have not
n or. thorium metal, but can employ

of the =233 device might
g’ spfigus drain on the

P or natural r

The extent of U-233 production by the
is limited by the supply of heavy water. The fa
from their strenucus efforts to continue it,
nificant fraction of their total output leads he speculation that they
may be aiming for one or only a few devices. However, the hydride approach
may lead to relatively small critical masses for U-233 devices. Furthermors,

one device can be extremely dangerous if used properly in conjunction with
other materials there is reason to ct_that the Cermans wil
not know how to make such a use of it.

The conclusion seems inescapable that the enemy must be at least
carrying out this relatively small program unless they simply failed to
think of it in time. Even if the Germans were late in getting started
(a fact which would probably be very difficult to establish) so that
it seems likely that they will collapse militarily before the program
might be completed, one must consider the possibility that such a program
could be continued by the Japanese with the help of the German scientists
and material,

ay be and probably
Norway output,
erred to be a sig-

In consid the importance of obtaining further knowledge on the
potentialities of U-233, the possibility comes to mind that the achievement
of this end might be greatly helped if the Canadian group under von Halban
were to put a significant portion of its time on such work.

ee: A. H. Compton

T. R. Hogness G. T. Seaborg /signed/
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UNIVERSITY OF CALIFORNIA
MB EDE~-14

A, He Compton
Metallurgical Laboratory
University of Chiecago
Chieago, Illinois

with 49 fram the

The ad by 23 as D
standpol decontamination and purification are
80 notewo: oyt to me on previous occasions by

Seaborg and
phases of the project related to
aler than abandoned. In my opinion,

of failure with 49, wh'
supplement if the latter
the poesibility that the en
availability of this alternative 1=
necessary to develop it. In view of %I
this opinion known to you, even th directly con-
cerned,

There is one other subject, somewhat fantestie, upon which I
should like to sound off, If it may be assumed that the
Germans have or will have a weapon like ours, en answer to the
question as to the most effective first use of it becomes
pretty important, It seems quite possible to me that they
could use it first sgainst this eountry, daringly but success-
fully, say at Chicago, If so, this might be the most damaging
thing they could do with i%, in the long run. This possibility
should, in my opinion, bs canvassed by somebody compstent to
decide its feasibility and having the information necessary to
do so. If it appears to be a real danger, steps should be
taken to avoid being caught flat-footed.

Sineerely,

(signed) E, D, Eastman
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February 29, 1944

To: Glen T. Seaborg

From: Arthur H. Compton

In re:

Possibility of the Utilization of U-233 by the Eneay

68 of your memorandum on the possibility of
I want to thank you for bringing

more time and industrial effort
th the 49 program upen which we are

y reason to bslieve that the
am of U-233 production.

5, although it is
233 than 49, as you
_____ dissipated per
produce U~233 on an
whose preparation is a slow and expe
that the chemical separation process
simpler than for 49. It would, nevertheless require remote control
shislded equipment and because of the long life of the radicactive

nium would p ly require a longer time than the
separation of the 49,

Because of the real advantages of U=-233, the desirability of
keeping work alive on its investigatiom is clear.

T. Hogness A ’ i
? 1§

n any

wnauthorized person is prohibited by law

SECRET~

Figure D.366: December 1943—February 1944 letters to and from Arthur H. Compton, demonstrat-
ing high-level U.S. concerns that Germany was breeding uranium-233 from thorium-232 [NARA
RG 77, Entry UD-22A, Box 170, Folder 32.60-1 GERMANY: Summary Reports (1944)].
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D.5.2 Known and Suspected Fission Reactors

[Pu-239 or U-233 could have been bred in a fission reactor. Np-237 [Sanchez et al. 2008] could also
have been bred in a reactor (e.g., by knocking a neutron out of U-238), although it probably would
have been more difficult to produce in quantity than Pu-239 or U-233 [Benedict et al. 1981].

There is evidence for several potential reactors in German-controlled territory, and one or more of
those reactors may have been operational during the war (see map on p. 3841):

1. The reactor of Werner Heisenberg’s group, first located at the Kaiser Wilhelm Institute for
Physics in Berlin-Dahlem, and later moved to Haigerloch (pp. 3843-3853). This is by far the
best known of the German fission reactors. With proper support and operation, it could have
achieved criticality (a self-sustaining neutron chain reaction) during the war, but it never did
[Goudsmit 1947; Groves 1962; Irving 1967; Pash 1969; Powers 1993; Walker 1989].

2. The reactor of Kurt Diebner’s group, first located at Gottow/Kummersdorf, and later moved
to Stadtilm (pp. 3854-3868). According to official histories, this reactor never achieved criti-
cality during the war. In fact, there is some evidence that it may have achieved criticality in
late 1944 in Gottow, and/or in March 1945 in Stadtilm [Karlsch 2005].

3. A reactor built and operated by the SS, likely in an underground facility in Thuringia, that
was reported to have been operational in March 1945 (pp. 3865-3868).

4. A possible reactor and fuel reprocessing facility in the Bergkristall tunnel complex at St.
Georgen/Gusen near Linz, Austria, that may have been operational during the war (pp.
3874-3920 and 4962-4970).

5. A possible reactor at Unterraderach near Friedrichshafen (on the coast of the Obersee Bo-
densee) that was reported to have been operational in 1944 (pp. 3921-3925).

6. A possible reactor at an underground facility in Berlin-Lichterfelde that was reported to have
been operational in 1944 (pp. 3926-3928).

7. “Atomic reactors” that were reportedly located in East Prussia and that may have been
operational until they were bombed by the Royal Air Force at the end of August 1944 (pp.
3928-3933).

8. A tightly guarded, heavy concrete installation at the [.G. Farben Leverkusen plant that might
have been a fission reactor (pp. 3934-3935).

9. A possible fission reactor at Bodenbach/Krizik-Werke/Weser-Werke/Podmokly (pp. 3936—
3937, 3987-3998).

10. Other possible sites for fission reactors (pp. 3938-3953)7



3841

D.5. FISSION REACTORS FOR BREEDING PU-239 AND/OR U-233

Figure D.367: Sites of known or suspected reactors for the German nuclear program.
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If one or more fission reactors were functioning during the war, that could help explain the high
priority that Germany placed on producing heavy water (an excellent neutron moderator for fission
reactors) at numerous locations (p. 4027).

The Soviet Union demonstrated its first fission reactor (F-1) on 25 December 1946, only about 12
months after its captured German nuclear scientists were able to begin setting up the captured
German nuclear materials (including at least 300 tons of German-produced uranium oxide, which
fueled both F-1 and the larger second Soviet reactor for breeding Pu-239). If German scientists and
German materials accomplished that feat so quickly after starting over in the Soviet Union after
the war, they certainly could have done it in German territory during the war.

In addition to the potential reactors listed above, there were also a few small, subcritical fission
piles that appear to have been used purely for experimental purposes, such as those built by Robert
Dopel’s team in Leipzig and Paul Harteck’s team in Hamburg.]
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1. The fission reactor of Werner Heisenberg’s group

G-371. Alvin M. Weinberg and Lothar W. Nordheim. Memorandum on the state of
knowledge in nuclear science reached by the Germans in 1945. 8 November 1945. [Note:
This was a U.S. report analyzing some of the German G-reports. The U.S. code name “P-9” meant
heavy water; “P-9U” meant a heavy-water-moderated uranium reactor.]

We have just had an opportunity to read a few of the German Kernphysikalische Forschungsberichte.
We are writing in order to correct what we believe to be a very prevalent misconception concerning
the state of the art as known to the Germans in 1945. We will proceed by posing a number of
relevant questions and then answering them insofar as we can from the few reports we have been
allowed to see. Presumably when more reports are made available we will be able to document our
statements more fully.

I. Did the Germans know the correct lattice dimensions for a P-9U system?

Via the grapevine we have heard rumors that the Germans were experimenting with plate lattices
far too rich in U. Apparently these rumors were based on very early reports which are not yet avail-
able to us. At present, however, the answer to the above question is an unequivocal yes. The March
1944 “Forschungsberichte” contain a description of experiments on various lattice arrangements per-
formed by Bothe and Fiinfer. The experiments are integral ones in which the strength of a source is
measured with and without the lattice in place. The main conclusion drawn from these experiments
is “eine Kombination von 20 cm D2O und 1 cm U-Metall der Dichte 18 (wird) etwas die glinstigste
sein . . . Bisher hat man wohl mit einem grosseren U-Bedarfgerechnet.” This conclusion is exactly
the same as that reached by us, on the basis of calculations in August 1943 (CP-923). The German
work apparently was done at the same time as ours.

Plates seem to have been preferred because they were most convenient for experiments. The ad-
vantage of cubes was recognized as early as June 1943 (Hocker), and the use of cylinders had been
suggested on technical grounds.

II. Did the Germans know the critical dimensions of the P-9 machine?

We have not had access to the reports in which critical size calculations are made. However, there
are repeated references, in the reports available to us, of about 4 tons as the required amount of
P-9. This figure is essentially correct.

The Laplacians measured by the Germans are of the order 1000 x 1076 ¢cm™2. This value is in
excellent agreement with ours. It indicates, and this is important, that the U metal used by them
was about as pure as ours.
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III. What was the state of German theory of the chain reaction?

Here we are badly hampered by the unavailability of the reports. What we do have shows:

(1) Calculation of optimal lattice dimensions was understood and followed pretty much the same
lines as ours. The calculated results on P-9 spheres agree well with ours.

(2) The group model for reflector calculations was introduced in early 1944. This was a little later
than the time we began to use it extensively.

(3) Generally we would say their approach was in no wise inferior to ours; in some respects it
was superior.

IV. Why didn’t the Germans succeed in establishing a chain reaction with P-9?7

The answer is simple; they did not have sufficient P-9. The latest reference is to a 1.5 ton P-9
experiment. According to our estimates, with the volume ratio they used (20:1), they would have
needed somewhat less than 4 tons.

V. Are there any “scientific secrets” concerning the design of the chain reaction which the
Germans do not seem to have understood?

From the general state of the art as deduced from the few reports we have seen, we would say their
understanding of the principles is comparable to ours. The only non-engineering “secrets” we can
think of which might affect the design of a chain reaction is the poisoning by Xe'?, and possibly,
the properties of Pu?4?,

VI. What bearing does this have on publication of the parts of the PPR [Performance Progress
Report (?7)] dealing with principles of the chain reaction?

The Germans knew how to design a lattice which will work. From the practical standpoint this
is all that matters. The details of elegant perturbation theory or transport theory (which would
be contained in Vol. III) or the details of heat transfer calculations (Vol. IV) would tell them
nothing essential to the determination of lattice dimensions. They already know how to calculate
the optimum dimensions.

A question of ethics is raised by the existence of the German reports. In many cases useful informa-
tion is contained therein. It is certainly extraordinary, in a scientific treatise, to attribute a given
result to an American author without at the same time giving due credit to his German counterpart
who is known to have also done the work. Such a situation will arise for example, in Vol. I1II in the
discussion of the multi-group methods where the Germans have duplicated our work.
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VII. What bearing does this have on the general question of our “secrets”?

On this we can presume to speak only as individuals.

The general impression from the German reports is that they were on the right track and that
their thinking and developments paralleled ours to a surprising extent. The fact that they did not
achieve the chain reaction is primarily due to their lack of sufficient amounts of heavy water.

In one of the reports a vivid description is given of the German efforts in this respect. The heavy
water factories in Norway were designed for a capacity of 3—4 tons a year and were successfully
operating during part of 1942 and 1943. This capacity would have been sufficient for the construction
of a pile. However, the production was interrupted by sabotage and finally the main factory was
destroyed by a bombing attack. Toward the end of 1944 plans were made to initiate production of
heavy water in Germany and to use enriched uranium in order to reduce the material requirements.

It is also fairly clear that the total German effort was on a very considerably smaller scale than the
American effort. This may be due to the strained German economy or to the less favorable attitude
of their government. The fact remains that an independent group of scientists, of much smaller size
than ours, operating under much more adverse conditions achieved so much.

We must proceed therefore on the basis that anyone knowing what is in the German reports can
establish a chain reaction, provided he has sufficient materials. The Smyth report will give additional
very helpful hints. The time when others can establish a chain reaction is therefore no longer a
matter of scientific research but mostly a matter of procurement. The policies of our authorities
must, it seems to us, be formulated with a clear realization of these facts.
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Clinton Laboratoriss

To: A. H. Comptaon : Dste: November 8, 1945

Fram: A. K. Weinberg and L., . Noardheim

we nave just had an oppertunity to read s few of the German Kemphysika! sche
Far schungsberichtes. We are wriling in order to correct what we believe to be
a very prevaleat misconcertion concerning the state of the art as known to
the Germans in'l9y5. We will proceed by posing 2 number Qf relevant questiens
and then answering them inscfar as we can fram the few reports we hsve Leen
slloved to see, Presumably when mors reports ere made asvallabls we will be
able to document our statements more fully.

I. Did the German: lmow the correct latt ice dimensions for s P-9U asystem?

( Vis the prapevine we h-d heard rufOF> thnt the Germans were expariment~’
\mg"iffﬁz};:late lattlces Iar too rieh in U. Appsrently these rumors wers

based on very early repcrtc which are not yet availsble toc us. At present,—

howevor, the answer toc the sbove gquestian is an unequivecal yes. The
tarch 1944 “"Forschungsberichten contain a deseription of experinents on
various lattice arrengements performed by Gothe and Funfer. The axpari-
uzents are integral ones in which the strength of 2 samwrce is measured
vith and without the lattice in place. The main conclusion drawn from
the o experiments is “eine Kombination von 20 cm D-0 und 1 cm U-ketall der
uichte 18 (wird) etwa die rimstirste sein . . . Bisher hat man wehl mit
einer rro seren U= Bedar{ rarschnet.” Thi- conclusion is exactly the same
as that reached by us, cn’'the basis of cnlculstions in August 1943 (CP=923).
The Cerman wark apparently wnu done at the same time as ours.

Flates seem to have been preferred because they were most convenient for
ex‘per-i.ment.s. The advantape of cubes was recopnized as early as June 1943
(Hocker), and the we of cylinders had beei sugpested on technic:sl grounds.

1I. Did the Germans know tha critical dimensicas of the <9 machine:

w8 have not had nceess to nhe reports in which critical size colcul-iians
are made. However, there are repeated raferences, In the reports svulil-
abls to us, of abaut !, tons 2s the required amount of r-9. Thds firura is
essentially correct. g

£ olil E8) Sl To Kiltl _27h 10fi1 )8

Figure D.368: Alvin M. Weinberg and Lothar W. Nordheim. Memorandum on the state of knowledge

in nuclear science reached by the Germans in 1945. 8 November 1945 [G-371].
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"The Laplacians measured by the Gemanc are of the order 1000 x 10 =0 o — 2
This value is in axceilent zgreement with curs. It indicates, aund this is
impartant, thot the U metal used by them was about as pure as curs.

JI. w~hat was the state of German theory of the chain reaction?

Here we are badly hampered-by the unzvailability of the reports. +hat we
do have snows:

(1) Calculaticn of optimal lattice dimensions was understood and followed
gretty much the sace lines as ours. The calcul ated results an r~9
spheres agres mwsll with ours.

4

{2) The group model far reflector calculrtions was introduced in early
194,,. This was a little later then tne time we began 10 use it ex=
tansively.

(3) Ganerally we would say their agprosch was in no wise inferior to ars;
in sams respscts it was supsrior.

V. why didn't the Germans succeed in establishing » chain reaction with r-9°

The answer is simple; they did not have sufficient P-9. The latest reference
is to a 1.5 ton P=9 expsriment. According to our estimates, with the volums
ratio they used (20:1), they would hsve needed scmewhat less than L tons.

V. .re there any "scientific secrets" concerning the design of ithe chain re-
action which the Germans do not sesm to hsve understood?

From the ganeral state of the art =s deduced from the few repcrts we hsve
seen, we would say their undsrstanding of the mrinciplss is comprraiule to
ours. The ahly non-engincering "sscrats" we cen think of whigg might
affect the design of » chain reaction is the poisoaing by Xe™??, and possi-
bly, the properties ol rudi,

V1. what bearing does this have on publicstion of the perts of the PPR deallng
with rinciples of the chain reaction?

The Cermsns knew how to desifn a lattice which wiil work, From the practi-
cal standpoint thils is »l1l tiat matters. The details cf elepant perturba-
tion theary or tramsport theory (which would be contained in Vol. III) or
the details of heat transier cslculaticas (Vol. IV) would tell them asthing
essential to the determination of lattice dimensions . They already snoe
how to calculate the optimus dimensians.

A question of cthics is rsised by the existence of,the Garman reparte. In
many cases useful inforiation 1s cortained thersin. It is certalnly extra-

Figure D.369: Alvin M. Weinberg and Lothar W. Nordheim. Memorandum on the state of knowledge
in nuclear science reached by the Germans in 1945. 8 November 1945 [G-371].
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ordinary, in a scientific treatise, to attribute a given result %o au
amsrican author without at the same time giving due credit to his German
counterprt who is known to labe slso done the work. Juch a situatior
will arise for example, in Vol, III in the discussion of the multi-group
rathods whare the Germans have duplicated cur work.

yil. what bearing does this have on the genersl guestion of our#"secreta-’?
on this we can presume t.o speak anly a8 individuals.

I'he peneral impression {rom the German reparts is thet they vere on the
right track and that their thinking =nd developments paralleled ours t¢ s
surprising extent. The fact that they Jic not schleve the chain resotion
is primerily due to their lack of sufficlent amounts of heesvy wster.

In one of the reparts - vivid description is given of the Gorman effiaris
in this respect. The hesvy nater factories in Norwey ware designed for o
capacity of 3 - 4 tons e year and were successfully operating during part
of 1942 and 19,3. This capacity would have been sulficiaat for the 2un-
struction of a pile. However, the produiction was iaterrupted by sabolage
and finally the main fectury was destroyed by a bambing attack. Toward thae
end of 1544 plans were itade to initinte production of heavy water in Garmany
and to we enriched uraniun in order to reduce the material recurrazents.

It is also fairly cle-r th-t the total German effart was op = very consld-
erably smsller scale than the American effort. This may be aue t. the
strained Cerman economy or to the less favorable attitude ol thelr govarr-
mért . The fsct remains that an independent group of sclantists, of much
szaller size than ours, epersting under much more adverse ccndltilons
acliered so much.

we must proceed therefore on the basis that enycne knowing what ls in the
Garman repcrts can establish a chain reaction, orovided he has sufficient
materiils. The Smyth report will rive additional very helpful hints. The
tima when others can establish s chain reaction is therefore no lonrer &
matter of scientific research but mostly s matter of procurenent. The
policies of our authoritles must, it seems to us, be formulatal witn 2
clear realization of these factls.
: G 2. Hei
Ji tribution: 1. A. H, Compton 9. 3. P. Tignor
2. ~. V, Petarson 10, ", Yorrism
3. Y. D. whitaker 11. L. .. Nordheim
he J. R. Coe 12. *. V. Veinberp { A 1’14, ‘
5. 1. S. Yulliken 13-17 Cantral Flles & I A i A, An,
6. K. D, Nichel: 19. xnding Files L. %. hordheirn
7. T. f. Hopnes:
&, F. Daniels

he M. L"xl?i!.b‘-l'?,-_’; -

AW LN tdk

Figure D.370: Alvin M. Weinberg and Lothar W. Nordheim. Memorandum on the state of knowledge
in nuclear science reached by the Germans in 1945. 8 November 1945 [G-371].
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[Alvin Weinberg and Lothar Nordheim were experts in the U.S. fission reactor program. There are
several important points regarding their memo:

e Even among the well-informed personnel of the U.S. Manhattan Project and over half a year
after the war ended in Europe, there was a “very prevalent misconception” that the Germans
had a poor understanding of applied nuclear physics. That misconception was apparently
propagated by people such as Samuel Goudsmit, and has remained widespread ever since,
despite this authoritative U.S. scientific memo stating that that misconception was entirely
false.

e Weinberg and Nordheim, two high-ranking people in the U.S. Manhattan Project writing
6-12 months after the U.S. Alsos Mission had retrieved the relevant reports from Europe,
repeatedly protested about the “few [German| reports we have been allowed to see,” and
that “we have not had access to the reports.” Do those statements indicate that the United
States was concealing German reports even from its leading Manhattan Project scientists,
or that the United States was taking over 6-12 months before finally getting those reports
to its leading scientists? If so, why was the United States suppressing information about
the German nuclear program? Alternatively, if Weinberg and Nordheim had all the German
reports that Alsos captured, their complaints suggest that a large number of relevant reports
had been destroyed or hidden by the Germans.

e “The Germans knew how to design a [fission reactor]| lattice which will work,” “the German
work apparently was done at the same time as” the U.S. work, “their approach was in no
wise inferior to” the U.S. approach, and “in some respects it was superior.”

e That equivalent work was achieved by a German group (apparently meaning the Kaiser Wil-
helm Institute group led by Werner Heisenberg) that was much smaller than the corresponding
American program. That shows great ability on the part of the German scientists, but it also
demonstrates that Weinberg, Nordheim, and other high-ranking U.S. officials were unaware
of all of the other parts of the German nuclear program—the large majority of the program.

e Allied sabotage and bombing of the heavy water factories in Norway (not any German lack
of scientific ability) greatly delayed operation of a fission reactor in Germany.

e Weinberg and Nordheim were aware of heavy water production in Norway, and of German
plans to produce heavy water elsewhere. Since their knowledge was admittedly very incom-
plete, it is possible that significant amounts of heavy water were actually produced elsewhere.

e Although Weinberg and Nordheim were unaware of a German pile that achieved a chain
reaction, they admitted that their knowledge was very incomplete; it is possible that there
was a German chain reaction that was unknown to these and perhaps even all U.S. officials.

e Weinberg and Nordheim essentially stated that it would be unethical for the United States to
give public credit for applied nuclear physics innovations to scientists working in the wartime
U.S. program but not to scientists from the wartime German program who were documented
to have made the same (or better) innovations. That is in fact what the United States did
and has continued to do.]
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Figure D.371: The former Kaiser Wilhelm Institute for Physics, the original site of the Heisenberg
group’s fission reactor experiments, now houses the archive of the Max Planck Institute.



