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[The isotope sluice was an alternative form of gaseous di↵usion 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 (O49/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 möglich, Isotope mit Hilfe der Isotopen-
schleuse nach einem von E. Bagge entwickelten
Verfahren zu trennen. Die Methode besteht darin,
daß man sich für das zu trennende Isotopengemisch
einen Atom- oder Molekularstrahl herstellt, welcher
ein System von intermittierenden Blenden durch-
setzen muß. Die Blenden sind so eingerichtet, daß
durch periodisches Ö↵nen und Schließen der Atom-
oder Molekularstrahl in kleine Wölkchen zerhackt
wird.

Die Wölkchen müssen dann über 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 Wölkchens setzen, während die
schwereren zurückbleiben. Das zweite Blendsystem
sorgt dafür, daß die Wölkchen abermals zerteilt
werden, indem die Spitze durchgelassen wird,
während der Rest des Wölkchens zwischen den
Blenden zurückbleibt. Auf diese Weise ist es
möglich, aus dem ursprünglichen Atomstrahl einen
neuen intermittierenden Strahl zu gewinnen, in
dem die leichteren Isotope angereichert sind. Zur
Ausbildung des primären Atomstrahls wird vor
die erste intermittierende Blende eine raumfeste
oder ein ganzes System räumlich feststehender
Blenden gebracht. Das Verfahren, das sich in dieser
Form auf Atomstrahlen leicht kondensierbarer
Metalldämpfe mit Erfolg anwenden läßt, kann auch
auf Gase übertragen 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 ba✏es. 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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Figure D.245: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous di↵usion enrichment [G-124].
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Figure D.246: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous di↵usion enrichment [G-124; G-202].
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Figure D.247: During the war, Erich Bagge led a team that invented, built, and demonstrated
the “isotope sluice,” an alternative form of gaseous di↵usion enrichment [https://digital.deutsches-
museum.de/item/FA-002-782/].
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Figure D.248: During the war, Erich Bagge led a team that invented, built, and demonstrated
the “isotope sluice,” an alternative form of gaseous di↵usion enrichment [https://digital.deutsches-
museum.de/item/FA-002-782/].



D.4. ENRICHMENT OF URANIUM-235 3657

Figure D.249: During the war, Erich Bagge led a team that invented, built, and demonstrated
the “isotope sluice,” an alternative form of gaseous di↵usion enrichment [https://digital.deutsches-
museum.de/item/FA-002-782/].
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Figure D.250: During the war, Erich Bagge led a team that invented, built, and demonstrated
the “isotope sluice,” an alternative form of gaseous di↵usion enrichment [https://digital.deutsches-
museum.de/item/FA-002-782/].
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Figure D.251: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous di↵usion enrichment [FIAT Rev: Nuclear Physics
and Cosmic Rays Vol. II, pp. 100–103].
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Figure D.252: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous di↵usion enrichment [FIAT Rev: Nuclear Physics
and Cosmic Rays Vol. II, pp. 100–103].
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Figure D.253: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous di↵usion enrichment [German patent DE1058024].



3662 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

Figure D.254: During the war, Erich Bagge led a team that invented, built, and demonstrated the
“isotope sluice,” an alternative form of gaseous di↵usion enrichment [German patent DE1058024].
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Figure D.255: Samuel Goudsmit to Howard C. Brown. 15 June 1966 [NARA RGGOUDS, 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, Stanis law Mrozowski (Polish, 1902–1999), K. Zuber (Swiss, 19??–
19??), Werner Kuhn (Swiss, 1899–1963), Hans Martin (German, 19??–19??), and K. H. Eldau
(German, 19??–19??) 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).]

Stanis law Mrozowski. 1930. Bulletin of the Academy of Poland 1:464.

Stanis law Mrozowski. 1932. Stoßerscheinungen bei optischer Anregung verschiedener
Quecksilberisotopen. Zeitschrift für Physik 78:826–843.
https://doi.org/10.1007/BF01342044

Die Konstruktion einer neuen, sehr lichtstarken
Anordnung hat es ermöglicht, die Hyperfein-
struktur der mit gefilterter Strahlung angeregten
Resonanzstrahlung des Quecksilberdampfes unter
verschiedenen Bedingungen zu erforschen und
den früher entdeckten Verschiebungse↵ekt einer
der Komponenten mit einer wesentlich höheren
Genauigkeit festzustellen. Der Einfluß der nich-
tauslöschenden Zusatzgase äußert sich durch se-
lektive Stoßüberführungen zwischen verschiede-
nen Hyperfeinstrukturkomponenten; dagegen wird
bei Vergrößerung der Dampfdichte des Quecksil-
bers gleiche Überführungswahrscheinlichkeit für
alle Komponenten beobachtet. Es wurde auch
unter denselben Bedingungen ein Füchtbauere↵ekt
erhalten, der bei Zusatz von Sticksto↵ die Hyper-
feinstruktur des sichtbaren Tripletts zu studieren
erlaubte. Es zeigt sich, daß die Hyperfeinstruktur
von der Zusammensetzung der anregenden Res-
onanzlinie unabhängig ist, was in dem Einfluß
der Stöße der metastabilen Atome mit Queck-
silberatomen verschiedener Isotopenarten eine
Erklärung 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 di↵erent
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 e↵ect
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 für einzelne Hyperfein-
struktur-Komponenten der Linie 2537 Å.E. Helvetica Physica Acta 8:4:370–380.
https://dx.doi.org/10.5169/seals-110535

Messungen der Linienabsorption einzelner
Hyperfeinstruktur-Komponenten führen zu
Ergebnissen, welche mit dem Feinstrukturschema
von Schüler und Keyston unter Berücksichtigung
der von Inglis angegebenen Korrektur in Ein-
klang stehen, falls man die mittlere Lebensdauer
des 2 3P1-Niveaus im Gegensatz zu Mrozowski
für alle Isotope gleich gross annimmt. Aus der
Absorption für einzelne Komponenten lässt
sich der Absorptionskoe�zient k�o der ganzen
Linie berechnen. Dieser Wert steht in guter
Übereinstimmung mit den Messungen von Kunze
und Ladenburg-Wolfsohn.

Measurements of the line absorption of indi-
vidual hyperfine structure components lead
to results which are in agreement with
the fine structure scheme of Schüler and
Keyston, taking into account the correction
given by Inglis, if one assumes the mean life-
time of the 2 3P1 level to be the same for
all isotopes, in contrast to Mrozowski. From
the absorption for individual components,
the absorption coe�cient k�o 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 � 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+ + O2 ! 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).

(3) It has been possible to obtain samples in which the ratio p200, 202

p198, 199, 201, 204
was modified by a factor

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
Sauersto↵ mit der Resonanzlinie 2537 Å. E., so
tritt Oxydation des Quecksilbers ein. Da sich das
Oxyd nur nach vorheriger Anregung der Quecksil-
beratome bildet, schlägt Mrozowski vor, einzelne
Isotopensorten anzuregen. Besteht die Reaktion
allein aus dem photochemischen Primärprozess
Hg⇤ + O2 = HgO + O, so sollten sich im Oxyd
nur die vorher angeregten Isotopen wiederfinden.
Es ergibt sich: 1. Das Gemisch Hg und O2 ist für
eine Trennung nicht geeignet. Notwendig ist ein
Zusatz von Sticksto↵. 2. Die Trennung ist immer
nur teilweise, wofür sekundäre Reaktionen als Ur-
sache angesehen werden. 3. Durch Wiederholen
des Versuches lässt sich die Trennung verbessern.
Es konnten Proben hergestellt werden, bei denen
das Verhältnis 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 Å. 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+ + O2 = HgO + O, only the previ-
ously excited isotopes should be found in the
oxide. It results: 1. The mixture Hg and O2

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 di↵erent 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 für 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
äusserst monochromatisches Licht in guter Ausbeute
erhalten wird und für die präparative Darstellung be-
nutzt werden kann. Chlor, welches in dieser Weise
aus Phosgen freigemacht wurde, zeigte gegenüber
gewöhnlichem Chlor eine Atomgewichtsverschiebung
von 0.025 Einheiten. Es wird dadurch die Interpreta-
tion von Bandenvervielfachungen im Phosgenabsorp-
tionsspektrum als Isotopiee↵ekt bestätigt, und es
können weitere Schlüsse gezogen werden, namentlich
mit Bezug auf die Zerfallswahrscheinlichkeiten in den
den Prädissoziationsgebieten 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 e↵ect, 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.



D.4. ENRICHMENT OF URANIUM-235 3667

Werner Kuhn, Hans Martin, and K. H. Eldau. 1941. Anreicherung der Chlorisotopen
durch Bestrahlung von Chlordioxyd bei niedrigem Druck. Zeitschrift für Physikalische
Chemie B 50:213–254. https://doi.org/10.1515/zpch-1941-5014

Anschließend an eine Diskussion der Sto↵eigen-
schaften, welche die photochemische Trennung
von Isotopen einerseits ermöglichen, anderer-
seits herabmindern, wird gesagt, daß Chlor-
dioxyd (ClO2) eine Substanz sein dürfte, mit
der bei Benutzung einer geeigneten Lichtquelle
gute Ergebnisse erwartet werden können. 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 Å bei Vermei-
dung von Reaktionsketten bestrahlt werden kann
und welche gestattet, das dabei freigesetzte Chlor
von unverändertem Chlordioxyd zu trennen. In
den mit der Apparatur ausgeführten Versuchen
wird einerseits festgestellt, daß die Quantenaus-
beute unter den gewählten Versuchsbedingungen
tatsächlich ungefähr gleich 1 ist und daß als Zer-
setzungsprodukte praktisch ausschließlich Chlor
und Sauersto↵ gebildet werden. Andererseits wird
in dem photochemisch freigesetzten Chlor eine
Vermindeiung des Atomgewichts um 0.016 Ein-
heiten gegenüber gewöhnlichem Chlor festgestellt.
Das geringe Ausmaß der erzielten Trennung wird
darauf zurückgeführt, daß von den drei genan-
nten Quecksilberlinien nur die dritte mit einer
Absorptionsbande von ClO2 genau zusammenfällt
und daß die anderen Linien, welche sich weniger
eignen, im Gegensatz zu vorhandenen Literatu-
rangaben eine Intensität besitzen, welche die der
“geeigneten” Linie zusammen etwa um einen Fak-
tor 4 übertri↵t.

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 (ClO2) 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 Å,
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
ClO2 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 Berücksichtigung der
Isotopen des Urans. 1942. pp. 10–11, 18.

10.) Das von einem Molekül angewendete
Bandenspektrum (bezw. sein Absorbtionsspek-
trum) ist von der isotopischen Zusammenset-
zung abhängig, da jede Linie im Bandenspektrum
durch eine quantenhafte Energieänderung seiner
Elektronenenergie, der Schwingungs- und der Ro-
tationsenergie des Moleküls entsteht. Setzt man
die reduzierte Masse des Moleküls m1m2

m1+m2
(wo

m1 und m2 die Massen der Molekülpartner be-
deuten) gleich µ, so ist bei einer Massenänderung
von m1, in m

0
1, d.h. von µ in µ

0 die Aenderung
der Elektronenenergie in fast allen Fällen zu ver-
nachlässigen; die Aenderung der Schwingungsen-
ergie dagegen bedingt in erster Näherung eine Fre-
quenzverschiebung um den Betrag

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 m1m2

m1+m2
(where m1 and m2 mean the

masses of the molecular partners) to µ, then
with a mass change of m1, in m

0
1, i.e. of µ in

µ
0 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

11. �⌫s =
✓r

µ

µ0 � 1
◆
⌫s

(⌫s = Frequenz der ursprünglichen Linie);

die Aenderung der Rotationsenergie bewirkt
näherungsweise eine Frequenzverschiebung um

(⌫s = frequency of the original line);

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

12. �⌫rot =
✓
µ

µ0 � 1
◆
⌫rot

doch ist dieser E↵ekt sehr viel kleiner als der
Schwingungsanteil, da ⌫s sehr viel grösser als ⌫rot
ist.

but this e↵ect is much smaller than the vi-
bration component, because ⌫s is much larger
than ⌫rot.
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Zahlreiche photochemische Reaktionen werden
durch optische Anregung eines der an ihnen
beteiligten Moleküle ausgelöst. Verwendet man
zur Anregung eine Linie, die nur von einem
der isotopisch verschiedenen Moleküle 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. Martin16) gelang nach dieser Methode eine
Anreicherung des Chlorisotops 35Cl unter Ver-
wendung der photochemischen Dissoziation des
Phosgens COCl2, K. Zuber17) eine Anreicherung
der Quecksilberisotope nach der photochemischen
Reaktion (Hg + h⌫) + O2 = HgO + O.

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 di↵erent 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. Martin16) succeeded in enrich-
ing the chlorine isotope 35Cl with this method
using the photochemical dissociation of phos-
gene COCl2, K. Zuber17) enriched the mer-
cury isotopes using the photochemical reac-
tion (Hg + h⌫) + O2 = 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 di↵usion.

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 di↵usion 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:

• Oak Ridge enriched enough uranium for a gun-type bomb (Little Boy) that did not compress
the uranium, was thus highly ine�cient, 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 e�cient
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.

• To minimize the risk that Allied bombing could destroy the whole program, German uranium
enrichment would have been distributed among many di↵erent 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
Wa↵en und Munitions-Fabrik (pp. 4400–4403).

• 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).

• As shown in this section, primary source documents mentioned many di↵erent 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 o�cials also thought these locations sounded
like potential uranium enrichment facilities.

• 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.

• 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 di�cult 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:

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

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

• Braunschweig, Buchler (pp. 3420, 3430–3431, 3458, 3460–3463, 3465, 4980).

• Dresden (pp. 3423, 3426, 4305, 4507).

• Erzgebirge, SS facility (p. 3708).

• Espelkamp [Preuss and Eitelberg 2003].

• Essen, Krupp (pp. 3458, 3461–3463, 3465–3467]).

• 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].

• Freiburg-im-Breisgau/Feldberg area (pp. 3512–3540, 3681, 3696).

• Göttingen (pp. 3542–3544).

• Halle, I.G. Farben facilities (pp. 4052–4055).

• Hamburg area (pp. 3458, 3461–3463, 3465, 3494–3516, 4056–4061).

• Heinschenwall (pp. 3682–3683).

• Hohenzollern castle (p. 3696).

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

• Kaufering/Landsberg (p. 3692).

• Kiel (pp. 3494–3515).

• Koralle, north of Berlin (p. 3694).

• Lehesten (pp. 3689, 3696, 4080).

• Leuna, I.G. Farben facilities (pp. 4042–4050).

• Leverkusen, I.G. Farben facility (pp. 3488–3489, 3934–3935).

• Lübeck, Dräger Werke (pp. 4062–4063).

• Lüneburger Heide area, south of Hamburg (pp. 4176–4182, 4406).
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• Müggenberg (pp. 4064–4065).

• Mühldorf (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, 3461–3463, 3465, 4180, 4182, 4980) [Nagel 2016].

• Peenemünde (p. 3696).

• Piesteritz, near Wittenberg (pp. 4082, 4452–4453).

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

• Rügen 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, 3854–3868, 4436–4438, 4478–4571,
4635–4639) [Hayes 2004; Nagel 2016; Zeman and Karlsch 2008].

• Tübingen (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).



3674 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

• 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).

• Oświecim/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).

• Wroc law/Breslau (pp. 3712–3714, 4070–4071, 4316–4317, 4522).

• Other possibles sites in Poland?

Sites now in the Czech Republic:11

• Brno/Brünn (pp. 3694, 3997).

• Čelakovice/Tschelakowitz cyclotron factory (pp. 3979–4022).

11See 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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• České Budejovice/Budweis (pp. 3979–4022, 5503–5566).

• Deč́ın/Tetschen area, Podmokly/Bodenbach/Krizik Works/Weserwerke (pp. 3936–3937, 3987–
3998, 5503–5566).

• Durrnaul near Mariánské Lázně/Marienbad (p. 3424).

• Jáchymov/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).

• Litoměřice/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).

• Plzeň/Pilsen (p. 4974).

• Prague/Praha/Prag universities and other laboratories (pp. 3979–4022, 5503–5566).

• Př́ıbram/Przibram/Pibrans (pp. 3423–3424, 3470, 3751–3754, 4921, 5696).

• Štěchovice/Stechowitz area, Blaumeise underground facilities (pp. 3755–3782).

• Other possible sites in the Czech Republic (pp. 3770–3771, 3979–4022, 5503–5566)?

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/Königsberg 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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• Other possible sites in Denmark?

Sites now in Belgium:

• Union Minière in Brussels or other locations (pp. 3335, 3408–3414) [Irving 1967, p. 65].

• Other possible sites in Belgium?

Sites now in Norway:

• Vemork (pp. 4031–4039).

• S̊aheim (p. 4040).

• Notodden (p. 4041).

• Trondheim (pp. 4404, 4436, 5011, 5034).

• Oslo area (pp. 5190–5198).

• Other possible sites in Norway?

Sites now in France:

• Génissiat area (pp. 3710–3711).

• Other possible sites in France?

Sites now in Italy:

• Montecatini plant, Sinigo-Merano, Italy (p. 4069).

• Montecatini plant, Cotrone/Crotone, Italy (p. 4069).

• Other possible sites in Italy?

Sites now in the Netherlands:

• Eindhoven (pp. 3976–3978, 4314–4318, 4832–4853).

• Other possible sites in the Netherlands?

Sites now in Switzerland:

• Factories producing uranium gas centrifuges for export to Germany (pp. 3545–3548).

• Other possible sites in Switzerland?

Sites now in Romania:

• Băiţa-Plai (pp. 3449–3455, 3471).

• Other possible sites in Romania?

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

• Other possible sites in Bulgaria?

Miscellaneous sites:

• Facilities run by or involving AEG.

• Facilities run by or involving Siemens.

• 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].

• Other facilities run by or involving Degussa.

• Other facilities run by or involving Auer.

• Other facilities run by or involving the SS.

• Other facilities run by or involving the Reichspost.

• Other facilities run by or involving the Heereswa↵enamt.

• Other facilities run by or involving the Luftwa↵e.

• Other facilities run by or involving the Kriegsmarine.

• Other facilities run by or involving the Organisation Todt.

• 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.
Di�culties 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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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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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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Figure D.259: Gatesby 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
like a potential nuclear site.
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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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Figure D.261: 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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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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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)]
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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 Peenemünde 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 Lüneburger 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 Lüneburger
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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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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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-Thüringia.

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-THÜRINGIA, 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’ o�ce 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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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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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 10o 50’ E., 48o 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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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 ??,
Box 361?, Folder ??. 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 “⇢”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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Figure D.269: FF4936 Research on Secret Weapons (January 1945) [NARA RG 226, Entry ??, Box
361, Folder ??. 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:

(a) Peenemünde (about 40 km northwest of Swinemünde)

(b) Tegernsee (about 50 km south-southeast of Munich)

(c) Schloss Hohenzollern at Sigmaringen

(d) A stone quarry near Lebestan (sic—this may be Lehesten, about 50 km west of Plauen)

(e) Tübingen. Nothing definite is known about this institute.

(f) 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.

OSS Washington Comment: According to another informant, the Schloss Hohenzollern men-
tioned is located about 20 km south-southwest of Tübingen, 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 Vöslau (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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Figure D.270: Robert E. Work. 21 July 1947. Information on Possible GermanWar-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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Figure D.271: Robert E. Work. 21 July 1947. Information on Possible GermanWar-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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Figure D.272: Special Report #25 Captured Personnel and Material Branch. 9 September 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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Figure D.273: Special Report #25 Captured Personnel and Material Branch. 9 September 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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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: USWartime 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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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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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)].
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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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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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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....”
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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 weiß 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 hörte.

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

[S. 33] Auch ich habe manches erst sehr spät
erfahren und einiges auch erst nach dem Krieg.
Zum Beispiel die Sache mit der Anreicherung.
Es stimmt wirklich, dass die Reichspost 1944 die
großtechnische Trennung der erforderlichen Sub-
stanzen für die Bombenfabrikation hinbekommen
hat. Es war von Ardennes Verdienst. Die Einrich-
tung, wo das lief, lag weit außerhalb Berlins und
ist vermutlich nach Kriegsende unter russischer
Aufsicht noch eine Weile weiterbetrieben worden.
Später hat man angeblich die Anlagenteile abge-
baut und in den Osten gebracht. Vielleicht stehen
die heute noch irgendwo herum. Die Tarnung für
diese Anlage war hervorragend, weil sie trotz ihrer
enormen Größe nicht au�el. Das Beste war aber,
dass überhaupt kein großer Personalaufwand be-
trieben werden musste. Das erzeugte Material war
aber nur für die Reichspostforschung vorgesehen.
Diebner hatte seine—ebenfalls begrenzten—
Quellen und wir konnten für unsere Projekte
kurz vor Kriegsende auch auf eigene Anlagen
zurückgreifen, die aber auch noch lange nicht
soviel liefern konnten, wie wir damals wünschten.
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 di�culty 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 müde wurde. Diebner hat ihn mal
[deshalb] als das wandelnde schlechte Gewissen
seiner Kollegen bezeichnet. Schwietzke hat [...]
auf die Frage nach dem Energiebedarf für eine
bestimmte Anlage gesagt, das, was wir da rein-
stecken, bekommen wir bald hunderttausendfach
zurück.

[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:

• 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 O�ce [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.]



3710 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

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 Rhône 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 o�ce 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 Rhône 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 Rhône river in eastern France to power a nearby uranium
enrichment facility.]
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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 Rhône river in eastern France to power a nearby uranium enrichment facility.



3712 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

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. I 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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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].
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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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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 49o

58’ 50” N., 20o 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
50o 8’ N., 21o 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 (50o 30’ 40” N., 21o 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. 4069–4071

pp. 4440–4477

pp. 4902–4903

See also nearby Kaliningrad, formerly Königsberg, East Prussia: pp. 3928–3933]



D.4. ENRICHMENT OF URANIUM-235 3717

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,
MC019-09, 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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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)].
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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)].



D.4. ENRICHMENT OF URANIUM-235 3721

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 IO 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 tra�c o�cial (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 tra�c
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 48o 02’ 07”), Stadl-Paura (N 48o 04’ 40”), Ebensee (N 47o 48’ 40”)
(E 13o 04’ 40”) (E 13o 52’ 40”) (E 13o 46’ 30”)

and Lenzing (N 47o 57’ 30” / E 13o 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 su↵ered 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 di↵erent 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 31⁄2 to 4 meters in
height and 11⁄2 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 di↵ers 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



3724 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

forbidden to drink any alcoholic beverage, even beer, when on or o↵ 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 o↵ 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 O�ce—
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 o�cers. [...]
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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:

• 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).

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

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

• Chemical reprocessing to purify Pu-239 from neutron-irradiated U-238.

• Chemical reprocessing to purify U-233 from neutron-irradiated Th-232.

• 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.

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

• 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.).

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

• 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 di↵usion 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. 1287l,
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

Rohsto↵ 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 VÖCKLAMARKT and

VÖCKLABRUCK, 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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Figure D.290: 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)].
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Report No. 551/158. 13 February 1945. Austria—Economic: Factory Redl-Zipf, district
Vöcklabruck. [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 Göring 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 su�ciently 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 “Prüfungsraum”
situated on the top of the rock and separated from the working rooms. This ‘Prüfungsraum” 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 oC—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 di↵erent 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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Figure D.291: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]
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Figure D.292: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]
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Figure D.293: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]
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Figure D.294: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]
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Figure D.295: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]
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Figure D.296: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]
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Figure D.297: [AFHRA Mediterranean Allied Air Forces Reel 189, No. 1391 Zipf GN 5061]



3740 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

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.

Each 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 o↵ 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.
o�cials 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,
etc.

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. 1287l, 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. o�cials 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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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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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. 4328–4341

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 O�ce 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 (Ödenburg), 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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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 O�ce 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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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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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.



D.4. ENRICHMENT OF URANIUM-235 3751

Zbynek Zeman and Rainer Karlsch. 2008. Uranium Matters: Central European 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 [U3O8]), were taken away from the Př́ıbram 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 o�cial. Zdeněk 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 Př́ıbram? Among other things, Př́ıbram 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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Figure D.303: 1944 German plans for high-voltage power cables from Štěchovice to “Objekt IV,”
a facility built by Skoda in Př́ıbram [SOkA Př́ıbram, Elektrifikace—1944, AM Př́ıbram—S, inv. č.
1001, courtesy of Jaroslav Mareš].
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Figure D.304: 1944 German plans for high-voltage power cables from Štěchovice to “Objekt IV,”
a facility built by Skoda in Př́ıbram [SOkA Př́ıbram, Elektrifikace—1944, AM Př́ıbram—S, inv. č.
1001, courtesy of Jaroslav Mareš].
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Figure D.305: 10 October 1945 letter from Ivan Bakulin to Zdeněk Fierlinger requesting 38,516.1
kilograms of radioactive material that had been left by German forces in Czechoslovakia at the end
of the war [Národńı archiv, Ústředńı výbor KSČ, Klement Gottwald, sv. 81, aj. 1031, courtesy of
Jaroslav Mareš].
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Figure D.306: At Štěchovice, 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 Štěchovice dam and hydroelectric power plant under construction in 1942.
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Figure D.308: Installation of the Kaplan turbines (p. 1495) and high-voltage transformers at
Štěchovice during 1942–1943.
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Figure D.309: The Štěchovice dam and hydroelectric power plant operational in 1943.
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Figure D.310: The Štěchovice dam and hydroelectric power plant today.
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Figure D.311: In June 1943, Hans Kammler issued an order that the Beneschau (Benešov) military
base near Štěchovice was classified as the highest priority: “The Beneschau military training area
is classified under No. ‘Prot. 42 Up c 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
Štěchovice. 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 Czechoslovakia to recover important German papers buried at
Štěchovice. 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.314: In February 1946, a U.S. military team made an unannounced in-
cursion deep into Czechoslovakia to recover important German papers buried at
Štěchovice. 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.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 Halámky-Rapšach on the Czech/Austrian
border. [Archiv Bezpečnostńıch Složek. H-544 Akce Úkryty. Courtesy of Jaroslav Mareš.]
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Figure D.317: A report of two successful U.S. incursions into Czechoslovakia on 14
February 1946. [Archiv Kanceláře Prezidenta Republiky. Courtesy of Jaroslav Mareš.
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 Kanceláře Prezidenta Republiky. Courtesy of Jaroslav Mareš.
https://www.prazskyhradarchiv.cz/file/edee/archivalie mesice/2016/1602.pdf]

O�cial 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 o�cer Hanzlik strongly objected to this, saying: “Some o�cer from the MNO
sta↵ 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 o�cer 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 Oldřichov, Liberec district,
was allowed to cross the border of Czechoslovakia by sta↵ guard Kasal from Hrádek nad Nisou,
who negotiated the crossing with the Poles in Oldřichov.

The same car tried to cross the border at Habartice, Frýdlant district, and after failure at Hartava
near Hrádek nad Nisou.

[This document reports:

• An American military vehicle with an unknown cargo (concealed in or under porcelain) left
Czechoslovakia for Germany at Cheb (due west of Prague).

• 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 Štěchovice (pp. 3761–3763), Halámky-
Rapšach (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 o�cials 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 Bezpečnostńıch Složek. File 304 81 5. Courtesy of Jaroslav Mareš.]
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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-Koš́ı̌re
to Prague-Motol. [Archiv Bezpečnostńıch Složek. File 304 81 5. Courtesy of Jaroslav Mareš.]
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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

MILATTACHÉ 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 di↵usion 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.]



D.4. ENRICHMENT OF URANIUM-235 3771

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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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. [Pohraničńı útvary SNB 1946–1947. Courtesy of
Jaroslav Mareš.]
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Figure D.322: 3 June 1986 letter from Ryb́ın Jaroslav [Czech National Archive, courtesy of Adam
Kretschmer].
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Figure D.323: 3 June 1986 letter from Ryb́ın Jaroslav [Czech National Archive, courtesy of Adam
Kretschmer].
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Figure D.324: 3 June 1986 letter from Ryb́ın Jaroslav [Czech National Archive, courtesy of Adam
Kretschmer].
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Ryb́ın Jaroslav
25.4.1923
K Závěrce 2752/34
Prague 5 Prague 3 June 1986

Dear comrade Secretary General and President of the ČSSR [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 di�cult 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 Štěchovice,
Hradǐst’ko, Závist, Krňany, Benešov, and Sedlčany, by the German forces retreating before the
victorious Soviet Army.

There have been news recently about tectonic disturbances a↵ecting 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 e↵ect 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 ČSSR.

As a former o�cer of the Interior Ministry I was working in 1952–56 as war crimes investigator
and later as operational o�cer 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 a↵air 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 understa↵ed
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 km2, the search e↵orts were totally inadequate and as far as I am aware no
further e↵orts are being made.

The accessible archival materials attest that the area in question is former military training ground
“SS Truppenübungsplatz BÖHMEN” with the command in Benešov (Konopǐstě – commander SS
General KARASCH) and in Hradǐstko 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 Č[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 Krňany.

5. Approximately 3 wagons of Hungarian treasure.

6. 3 wagons of RSHA materials.

7. Kiev and Kharkiv libraries that were arguably located in Benešov, at Konopǐstě Chateau.

8. So called Amber Room [Bernsteinzimmer].

9. 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 O�ce and Tribunal at Nelžovice 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 stu↵ mentioned above to the then First Deputy Minister of Interior, comrade General
Kováč, 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 ČSSR 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,

Ryb́ın 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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Figure D.325: 1 September 1986 letter from Ryb́ın Jaroslav [Czech National Archive, courtesy of
Adam Kretschmer].
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Figure D.326: 1 September 1986 letter from Ryb́ın Jaroslav [Czech National Archive, courtesy of
Adam Kretschmer].
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Figure D.327: 1 September 1986 letter from Ryb́ın Jaroslav [Czech National Archive, courtesy of
Adam Kretschmer].
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Ryb́ın Jaroslav
25.4.1923
K Závěrce 2752/34
Praha 5 Praha 1 September 1986

Dear comrade Secretary General and President of the ČSSR,

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 o�cers 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 Kovač. 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 o�cers
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 Lučenec, I visited the area of the former SS
training grounds at Hradǐstsko. 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 o�cers 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 ČSSR 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 ČSLA (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
di�cult 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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1. The so called “V lese” spot. It is located directly above Hradǐstko. The factors favoring this
location are that the volume of the tunnels is supposed to be approximately 275m3 and that
nearby, around 300 m away, there was an ammunition and explosives depot for the SS unit
stationed at Hradǐstko, a part of which exploded in April 1945.

2. The Medńık hill spot. This hill was mined since 1942 and the mined stone was used to build
communications to Závist 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 ČSSR. Another
two entrances should be located in the hillside above Závist and one about 1 km east of
Závist.

3. The last possible hiding place location known to me is so called Bobk̊uv kopec hill spot,
where allegedly an entrance was constructed of su�cient 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 ČSLA 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 Štěchovice Archive).

Dear comrade Secretary General and President of the ČSSR, 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,

Ryb́ın 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 Štěchovice) that appear to have radioactive
contamination: https://www.sekm.cz and https://kontaminace.cenia.cz

Evidence for underground structures and previous excavations at Štěchovice: Jaroslav Sveceny.
2005. The Search for Nazi Treasures III. Proposal for an Exploration Project and TV Documentary
Series. Prague. pp. 12–14. https://issuu.com/ptouge/docs/nazi treasures iii qxp

It is di�cult to find much information about the Blaumeise I–III underground facilities at Štěchovice
[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 Di↵usion, 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 Ringho↵er—
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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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: USWartime Positive
Int. (Nov. 44–June 45)].



3786 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

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 Peenemünde East, advanced aircraft under develop-
ment at Peenemünde 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 o�cer’s course the FÜHRER—I
sent for one of the o�cers 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:

• It was “a perfectly horrible thing.”

• It “unfortunately” existed.

• 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 o�cer or o�cial 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”—not the whole
island, just the relevant parts. Even today, the large majority of the Bornholm population lives in
the town of Rønne 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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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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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 o�cial 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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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?]
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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. 2211–2212, frames 2238–2239]



3794 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

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. Two 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:

• By 1934, scientists knew that element 94, or plutonium-239, could be produced and purified
(pp. 3794–3795).

• No later than 1940, scientists understood that plutonium-239 could be used to create a bomb
(pp. 3800–3826).

• 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. Über das Element 93. Angewandte Chemie. 47:37:653–655.

Man kann ebensogut annehmen, daß bei dieser
neuartigen Kernzertrümmerung durch Neutronen
erheblich andere “Kernreaktionen” stattfinden,
als man sie bisher bei der Einwirkung von
Protonen- und ↵-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 ändert, da nahe benachbarte Ele-
mente entstehen. Es wäre denkbar, daß bei der
Beschießung schwerer Kerne mit Neutronen diese
Kerne in mehrere größere Bruchstücke zerfallen,
die zwar Isotope bekannter Elemente, aber nicht
Nachbarn der bestrahlten Elemente sind.

[...A]us dem �-strahlenden Element 93 das
Element 94 entstehen müßte. Dieses Element
sollte man verhältnismäßig leicht chemisch von
93 trennen können.

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.

[...B]eta 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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Figure D.333: Ida Tacke Noddack. 1934. Über das Element 93. Angewandte Chemie. 47:37:653–655.
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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-II/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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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-II/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. Über ein bisher unbekanntes al-
phastrahlendes chemisches Element. June 1940.

Mit diesen Konzentraten wird gegenwärtig das
chemische Verhalten des neuen Elementes weiter
erforscht. Seine bisher festgestellten chemischen
Eigenschaften ermöglichen übrigens bereits eine
weitgehende Anreicherung, prinzipiell sogar schon
die Reindarstellung. Sie können unserer Au↵as-
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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Figure D.336: G-55. Josef Schintlmeister and Friedrich Hernegger. June 1940. Über ein bisher
unbekanntes alphastrahlendes chemisches Element.
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G-59. Carl Friedrich von Weizsäcker. The Possibility of Obtaining Energy from U238.
17 July 1940.

[See document photos on pp. 3802–3807.]

[...] 238U durch thermische Neutronen [...] Das
erste Neutron erzeugt das Isotop 239U, das
nach Hahn in 23 Minuten zerfällt. Dabei muss
239Eka-Re entstehen. Im folgenden wird die
Wahrscheinlichkeit der Entstehung und der
Spaltbarkeit dieses Kerne geprüft. [...]

Dieses Eka-Re kann dann in dreifacher
Weise verwendet werden:

1. zum Bau sehr kleiner Maschinen

2. als Sprengsto↵

3. durch Beimischung zur Umwandlung
anderer Elemente in grossen Mengen.

[...] 238U by thermal neutrons [...] The first
neutron produces the isotope 239U, which
according to Hahn decays in 23 minutes. That
must produce 239Eka-Re [a new element]. In the
following, the probability of the creation and
the fissionability of these nuclei is examined. [...]

This Eka-Re can then be used in three
ways:

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 Weizsäcker. 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.]

Patentansprüche.

1. Verfahren zur Energieerzeugung aus 238U,
dadurch gekennzeichnet, daß 238U mit zwei
thermischen Neutronen beschossen wird,
wodurch zunächst über �-Zerfälle ein Element
94 der Masse 239 entsteht, das durch das zweite
Neutron eine Kernspaltung erfährt, bei der
sowohl eine ungeheure Energie abgegeben wird,
als auch neue Neutronen und Kerne entstehen.

2. Verfahren zur Energiegewinnung aus 238U
nach Anspruch 1, dadurch gekennzeichnet, daß
die zur Umwandlung größerer Mengen des 238U
in Element 94 notwendigen Neutronen in einer
“Uranmaschine” erzeugt werden.

Patent claims.

1. Method for the production of energy from
238U, characterized in that 238U 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
238U according to claim 1, characterized in
that the neutrons necessary to convert large
quantities of the 238U into element 94 are
generated in a “uranium machine.”
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3. Verfahren zur Energieerzeugung aus 238U bzw.
Element 94 nach Anspruch 1, dadurch gekennze-
ichnet, daß das durch Neutronenanlagerung
erzeugte Element 94 durch bekannte chemische
Verfahren von dem verbleibenden Uran abge-
trennt wird und dann in reiner bzw. geeignet
wählbarer Konzentration verwendbar vorliegt.

4. Verfahren zur Energieerzeugung und Neutro-
nenproduktion aus schwer spaltbaren schweren
Kernen (z.B. 238U, Thorium, Blei, Bismut etc.),
dadurch gekennzeichnet, daß das nach Anspruch
3 erhaltene Element 94 diesen Elementen in
geeigneter Menge zugesetzt wird, so daß sie einen
autokatalytischen Spaltprozess durch Neutronen
durchmachen können, bei dem Energie erzeugt
wird und neue Atomkerne entstehen.

5. Verfahren zur explosiven Erzeugung von
Energie und Neutronen aus der Spaltung des Ele-
ments 94, dadurch gekennzeichnet, daß das nach
Anspruch 3 hergestellte Element 94 in solcher
Menge an einen Ort gebracht wird, z.B. in eine
Bombe, daß die bei einer Spaltung entstehenden
Neutronen in der überwiegenden Mehrzahl zur
Anregung neuer Spaltungen verbraucht werden
und nicht die Substanz verlassen.

6. Verfahren zur Erzeugung sehr kleiner
handlicher Maschinen zur Gewinnung von
Kernenergie und von Neutronen, z.T. nach
Anspruch 3 and 4 und unter Zugrundelegung der
Kenntnisse über eine “Uranmaschine”, dadurch
gekennzeichnet, daß man nur so viel Element 94
an einem Ort vereinigt, (u.U. nach Beimischung
geeigneter, neutronenbremsender und/oder
absorbierender Zusatzelemente) daß Explosio-
nen vermieden werden, und die Energieabgabe
kontinuierlich erfolgt.

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, 238U, 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 Weizsäcker’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 Weizsäcker’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 Weizsäcker’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 Weizsäcker’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 Weizsäcker’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 Weizsäcker’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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Figure D.343: Carl Friedrich von Weizsäcker’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.344: Carl Friedrich von Weizsäcker’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].



3810 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

Figure D.345: Carl Friedrich von Weizsäcker’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.346: Carl Friedrich von Weizsäcker’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.347: Carl Friedrich von Weizsäcker’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 Weizsäcker’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 Auslösung 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 U235. Di�culty and expense of isotope separation. Moderators:
D2O, beryllium or beryllium oxide, carbon. E↵ect 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 di�culty 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, U235, Th232, Pa231 und Jo230

beobachtet. Kernspaltung kann durch geladene
Teilchen (Protonen oder Deuteronen) einer En-
ergie von etwa 5–6 MeV, �-Quanten einer Energie
der gleichen Größenordnung und durch Neutronen
ausgelöst werden. [...]

[VII.] Vergleichen wir etwa die Neutronen-
ergiebigkeit einer solchen Apparatur mit der
besten bisherigen Neutronenquelle, einem Zyk-
lotron, so zeigt sich leicht, daß eine solche Anlage
mit einer Menge natürlichen Urangemischs von ca.
1 t der Leistung von etwa 104 bis 105 Zyklotrons
entspricht. [...]

Denn bei allen denkbaren Apparaturen, die
eine Kettenreaktion an isoliertem U235 gestatten,
würde ja nur 1/139 der gesamten zur Verfügung
stehenden Uranmenge als “Brennsto↵” oder
“Explosivessto↵” benutzt werden, während bei
der Isotopentrennung auch für die unverwertbaren
Mengen von U238 Energie aufgewandt werden
muß.

[I.] Nuclear fission has been observed to
date for the atomic nuclei U238, U235, Th232,
Pa231, and Jo230. Nuclear fission can be
triggered by charged particles (protons
or deuterons) with an energy of approxi-
mately 5–6 MeV, � photons with an energy
of the same magnitude, and by neutrons. [...]

[VII.] 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 104 to
105 cyclotrons. [...]

For all conceivable devices that permit
a chain reaction with purified U235, 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 näher zu verstehen, müssen
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 außen en-
tweichen. Wir sehen oben, daß durch Ausschaltung
der Neutronen-einfangung durch den Wassersto↵
der einzig noch vorhandene Konkurrenzprozess,
der in der Tat einen großen Teil der Neutronen
schluckt, die Resonanzeinfangung des U238 ist. Bei
dieser Resonanzeinfangung entsteht bekanntlich
zunächst der 23 min-Körper, ein U239

92 , aus dem
durch �-Zerfall zunächst Ek-Re23993 entsteht, das
wahrscheinlich selbst wieder �-aktiv ist und einem
weiteren Körper der (4n+3)-Reihe liefert. [...]
Im letzteren Falle aber muß das entstehende
langlebige Isotop des Atomgewichts 239 selbst
wieder Thermospaltung zeigen. [...] Jedes Neutron,
das anstatt an U235 Spaltung zu bewirken von
U238 eingefangen wird, scha↵t also einen neuen,
durch thermische Neutronen spaltbaren Kern. Wir
können daher eine Apparatur, die es ge-stattet, mit
einem Energieumsatz an wägbaren Mengen U235

die Kettenreaktion ablaufen lassen, gleichzeitig als
eine Isotopenumwandlungsapparatur ansehen. Der
Vorteil gegenüber einer Isotopentrennungsappa-
ratur ist aber der, daß das neugescha↵ene Produkt,
das ja eine Kernladung von 93 oder mehr hat,
chemisch nicht mehr mit dem Uran identisch und
daher mit gewöhnlichen chemischen Methoden
abzutrennen ist. Da nun viel größere Mengen,
nämlich das 139fache an U238 zur Verfügung
stehen, so ist die Verwertbarmachung desselben als
“Brennsto↵” für eine Kettenreaktion ein für unsere
Themenstellung viel wichtigerer Vorgang, als die
Isotopentrennung, die bloß das U235 zu verwerten
gestattet.

Für die Anregung zu dieser Arbeit und deren
Ermöglichung danke ich Baron Manfred von
Ardenne.

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 U238. This resonance capture is
known to produce the 23-minute nucleus,
U239

92 , for which � decay results in Ek-Re23993 ,
which is likely to be �-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 U235, is captured by U238 creates
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 U235 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 U238, 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 U235

to be used.

For suggesting this work and making
it possible, I thank Baron Manfred von
Ardenne.



3816 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

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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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].



3818 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

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].



D.5. FISSION REACTORS FOR BREEDING PU-239 AND/OR U-233 3819

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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Figure D.353: 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.354: 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.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].



D.5. FISSION REACTORS FOR BREEDING PU-239 AND/OR U-233 3823

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
bombs. [G-94].
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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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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 di↵erent 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. Di↵erent 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 Br35 and Br39 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 H2S from strongly acid solutions and it does not form compounds
in strongly oxidizing solutions (HNO3 and H2SO4).

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 Vero↵entlichung der
ersten technischen Anwendung der Uranspal-
tung nehme ich zum Anlass, Ihnen 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 di�cult 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 e↵ort 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 su�cient for a nuclear device. He o↵ered to help restart that work for postwar
sponsors, alarming Samuel Goudsmit and other U.S. o�cials.]
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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 su�cient for a nuclear device. He o↵ered to help restart that
work for postwar sponsors, alarming Samuel Goudsmit and other U.S. o�cials [NARA RG 77,
Entry UD-22A, Box 167, Folder 32.12-2 GERMANY: Personnel (Jan 45–Dec 45)].



D.5. FISSION REACTORS FOR BREEDING PU-239 AND/OR U-233 3829

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 su�cient for a nuclear device. He o↵ered to help restart that
work for postwar sponsors, alarming Samuel Goudsmit and other U.S. o�cials [NARA RG 77,
Entry UD-22A, Box 167, Folder 32.12-2 GERMANY: Personnel (Jan 45–Dec 45)].
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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 su�cient for a nuclear device. He o↵ered to help restart that
work for postwar sponsors, alarming Samuel Goudsmit and other U.S. o�cials [NARA RG 77,
Entry UD-22A, Box 167, Folder 32.12-2 GERMANY: Personnel (Jan 45–Dec 45)].



D.5. FISSION REACTORS FOR BREEDING PU-239 AND/OR U-233 3831

Figure D.362: Samuel Goudsmit to Horace K. Calvert. 10 September 1945 [NARA RG GOUDS,
Entry UD-7420, Box 3, Folder “Historian’s O�ce 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 �-rays also and to decay into U 233. U 233
seems to have rather a long half life, and may be ↵-active. But from general considerations similar
to those of Bohr-Wheeler, 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 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,
Radcli↵e College, Cambridge, Mass.

Gerard P. Kuiper

Alsos Mission

G2, HQ, USFET
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Figure 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 (17o).

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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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 o�ce 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 o�ce 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 II 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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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 235U and 239Pu.]
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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 di�cult 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 o�cial 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 I.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)?
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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
Döpel’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 Fünfer. 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 günstigste
sein . . . Bisher hat man wohl mit einem grösseren 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 (Höcker), 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 ⇥ 10�6 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?

The answer is simple; they did not have su�cient 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 a↵ect the design of a chain reaction is the poisoning by Xe135, and possibly,
the properties of Pu240.

VI. What bearing does this have on publication of the parts of the PPR [Performance Progress
Report (?)] 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. III 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 su�cient amounts of heavy water.

In one of the reports a vivid description is given of the German e↵orts 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 su�cient 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 e↵ort was on a very considerably smaller scale than the
American e↵ort. 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 su�cient 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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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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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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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].



D.5. FISSION REACTORS FOR BREEDING PU-239 AND/OR U-233 3849

[Alvin Weinberg and Lothar Nordheim were experts in the U.S. fission reactor program. There are
several important points regarding their memo:

• 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.

• 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.

• “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.”

• 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. o�cials were unaware
of all of the other parts of the German nuclear program—the large majority of the program.

• 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.

• 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.

• 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. o�cials.

• 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.]



3850 APPENDIX D. ADVANCED CREATIONS IN NUCLEAR ENGINEERING

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.


