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Overview

As previously discussed, archival documents show that during WWII,
Germany had a large and advanced program to produce fission implosion
bombs, and that it apparently even tested fission bombs successfully.

. Neutron generators using fusion fuel and high voltage, suitable for
initiating a neutron chain reaction in a fission bomb.

. Small amounts of fusion fuel at the center of a fission implosion bomb,
suitable for giving a “fusion boost” of many extra neutrons to greatly
increase the number of fission reactions and the explosive energy yield.

. Hydrogen bomb (H-bomb) designs, using a fission bomb to trigger a
megaton-level explosion of solid, storable, lithium deuteride fusion fuel.

. After the war, numerous German/Austrian nuclear experts went to the
U.S. and other countries, exerting a large impact on postwar programes.




1. High-Voltage Fusion

Neutron Initiators




Fusion Reactions in Stars

Fritz Houtermans (1928 or earlier)
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Allgemeine Elektricitats-Gesellschaft in Berlin*)

Verfahren zur Anregung und Durchfithrung von Kernprozessen

Patentiert im Deutschen Reiche vom 21. Dezembe hb

Die vorliegende Erfindung bezieht sich auf
ein Verfahren, um Eingriffe in den Atomkern
in erheblich gréBerem Umfange und vor allen
Dingen mit groflerem Nutzeffekt vorzuneh-
men, als dies bisher moglich war.

ErfindungsgemiB konnen nicht nur radio-
aktive Substanzen in wesentlicher Menge
wirtschaftlich erzeugt werden, sondern es
bietet sich auch die Mdglichkeit, zur Energie-
gewinnung aus dem Atomkern zu gelangen.

Aus dem natiirlichen Zerfall der radio-
aktiven Elemente ist zu ersehen, wie viel
Energie grundsatzlich in 1 g Materie aufge-
hduft sein kann und bis zum volligen Zerfall
in mehr oder weniger langer Zeit entsprechend
den jeweiligen Zerfallskonstanten frei wird.

Es sind dies Energiemengen, die etwa mil-
lionenfache Betrige dessen ausmachen, was
beispielsweise bei der bisher iiblichen Ver-
brennung unserer Treibmittel, Kohle, O usw.,
zur Wirkung gelangt.

Seit einigen Jahren beschiftigt sich die
Physik damit, wenn auch bisher aus rein
wissenschaftlichen Griinden, Atomumwand-
lungen unabhingig vom Spontanzerfall der
relativ sehr seltenen radioaktiven Elemente
auf kiinstlichem Wege zu erreichen. Diese
Bestrebungen fithrten auch zum Erfolg, und
zwar bisher dadurch, daB man auf elektri-
schem Wege Strahlen erzeugte, die den vom
Radium ausgesendeten Strahlen gleich oder

ahnlich .waren und damit andere Stoffe bom-
bardierte. Wenn auch die durch solche Ver-
suche gewonnenen Erkenntnisse iiber die
durch dasRadium gezogenen Grenzen hinaus-
gingen, so war doch grundsitzlich bisher an
eine Energiegewinnung auf diesem Wege
nicht zu denken, weil nur ein winziger Bruch-
teil der ausgesendeten Strahlen zum Kern-
prozef fiihrten.

Unter anderem erdffnete hier die kiirzliche
Entdeckung der Neutronen besondere Mog-
lichkeiten, weil diese Teilchen Kernreaktionen
mit 100 %igem Nutzeffekt erlauben.

So ist es jetzt moglich, damit kiinstliche
Radioaktivititen, die etwa denen 1 mg Radium
gleich sind, zu erzeugen.

Wenn auch, wie bereits ausgefithrt, die
Neutronen Kerneffekte mit grofer Ausbeute
hervorrufen, so ist doch die Herstellung der
Neutronen selbst vorliufig nur mit relativ
sehr geringem Nutzeffekt moglich.

Die wesentlichen Methoden zur Erzeugung
von Neutronen sind bisher:

1. Heliumteile werden auf Beryllium ge-
worfen und I6sen dort Neutronen aus.

2. Rontgen- oder Gammastrahlen von mehr
als 1,5 Milionen Volt fallen auf Beryllium
und rufen dort den gleichen Vorgang hervor.

3. Der kiirzlich entdeckte sog. schwere
Wasserstoff (Diplogen) wird auf Diplogen
geschossen.

*) Von dem Patentsucher sind als die Erfinder angegeben worden:
Arno Brasch in New York, V. St. 4.,
und Dy. Fritz Lange in Charkow, Union der Sozialistischen Sowjet-Republiken.
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e The temperatures and pressures which can be produced

with these processes are now to be used according to the
invention for initiating nuclear reactions. Particularly
suitable for this purpose are elements of low atomic
number, such as hydrogen, heavy hydrogen, lithium and
boron.

The reaction to be initiated with the slightest aid is the
reaction of a heavy hydrogen nucleus with another heavy
hydrogen nucleus. In this case, therefore, either the
Ramsauer method’s gun barrel, into which one would
shoot, would be filled with deuterium gas, or the spark
would be discharged in heavy water, or perhaps a
hydrocarbon, the hydrogen atoms of which are composed
of heavy hydrogen. In this case, neutrons are formed,
which can, of course, be used in a conventional manner to
generate radioactive elements. It is also conceivable that
reactions from the gas or the liquid are introduced with
substances of the chamber wall or in the liquid of
suspended  particles. However, as is Kknown,
correspondingly higher temperatures are necessary for
all processes with elements of higher order number.

Further reactions are the reaction of hydrogen with
lithium and boron. If it is possible at all to reach such
high temperatures as to cause nuclear reactions to take
place, the possibility exists of reusing the energies
released from these reactions in order to bring new
quantities of matter to the necessary reaction
temperature.

In the case of working with gases, it will be necessary to
apply considerable pressures.



No later than Jan. 1938, the German military was actively recruiting

scientists (including Jewish ones)

to develop nuclear weapons.

(Werner von Blomberg was Reichsminister of War May 1935—-Jan. 1938.)
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ARMY SERVICE FORCES O o, T8y

#
MANHATTAN ENGINEER DISTRICT /
INTELLIGENCE AND SECURITY DIVISION
BOSTON BRANCH OFFICE
P. O. Box 2277

NARA RG 77, Entry UD-22A, Box 171, meren 7oZ1DI MI-16 BOSTON, MASSACHUSETTS

DSH bl-36351
s 1L June 1945

Folder 32.7003-3 GERMANY: US
Wartime Positive Int. (Nov. 44-June 45) DECLASSIFIED

Authority NAND AV FOVE-

June 2, 19LH

0ld Line Book Company
Po Oo Box 1172
Boston 3, Massachusetts

Subjects Positive Intelligence
To: lMajor Francis J, Smith, Washington Liaison Office,
Washington, D. Cs

I, Inclosed is copy of the letter submitted by Confidential
Informant No, 16 of the Boston Branch Office,

2 Siemens Halske %and A, B, G, 'referred to arec the German
branches of Westinghouse and General Electric respectivelys

e s
m—

- LY 8 p——
Lear Mlkxesd

In connection with investigational work now underway relative to
the development of Manhattan District projects by the Germens, a

-

3., According to informant Brasch was asked personglly by Marshall
Werner Von Blomberg, Germen Chief of Staff in 1938, %o remain ir Germany
to do atomic research, Brasch is Jewish and believed it wiser to leave
the country,

certain smount of information probably can be obtained from Mr, A
Brasch™of the Electronized Chemical Corporation at 122 ‘East 42nd
Street, New York City.

Mr, Brasch is a former German citizen, and I am sure he has been
thoroughly investigated, As an atomist physiecist in 1938 he was
approached by members of the ggnex;ai GermEn staff to 1lnitiate re-
Search along lines of interest to the Manhattan District, Because
of his connections with Siemens Halske and A, E, G, and the Univer-
fals b _I,-_—-‘ e G-«———.—-—.“‘._}i i O— e
gity of Berlin some information might be forthcoming if required
at this late date,

Sincerely yours,

/s/ R, S, Malton

4, Confidentizl Informant No, 16 is identified as Richard S. Morse
of the National Research Corporation,

5. For your information and any action which you may deem necessary,

Toel.: . JAMES E, NOLAN,
Ltr (ey) 2nd Lt,, Corps of Engineers,
Intelligence Officer,

Ce: DIO, w/incl

Tom Malton({ BT W (Cﬂ MC&AAVA@. ’ZWQ@W
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COMPLETE SPECIFICATION

Method for Carrying out Nuclear Reactions

We, DEGEA AKTIENGESELLSCHAFT (ATER-
GESELLSCHATT), of 16—19, Rotherstrasse,
Berlin, 0.17, Germany, a German Com-
pany, do hereby declare the nature of this

5 invention and in what manner the same
is to be performed, to be particularly
deseribed and ascertained in and by the
“following statement:—

Artific1al nuclear reaétions are initiated

10 by the bombardment of nuclei with light
elementary particles. With the use of
charged particles (protoms, o particles)
energies of 10° to 107 volts are necessary
for overcoming the coulombic repulsion

15 powers, in order to ensure a sufficient yield
for the penetration of the particles into the
bombarded nuclgus.

Such a repulsion does not exist for
neutrons, so that neutrons of small speed

20 can penetrate into nuclei and produce re-
actions, as experiments actually show,

Unfortunately, there are no direct
sources producing neutrons; they arise, if
nuclei, for example, Be, are irradiated

95 with o-particles of high energies (about
10° volts) or y-rays very rich in energy
(about 2.10° volts) or by bombardment of
certain nuclei with fast particles of the
heavy isotope of hydrogen. As sources of

80 a-particles of sufficiently high energy, only
the naturally radioactive elements have
hitherto been available. In the two
other cases, for accelerating elementary
particles it is necessary to have recourse to

85 the use of very considerable amounts of
energy. With the remaining hitherto
known methods for the proﬁuction of
elementary particles rich in energy, which
have been used directly, or indirectly

40 through the production of very hard
Rintgen rays, for the production of
neutrons and generally for the initiation
of nuclear reactions, there came to be used
an acceleration of the desired particles in

45 high vacuum. This method indeed pro-
duces definite speeds, but only at the ex-
pense of very heavy outlay in the matter
of electro-technical apparatus for build-
ing up an increase in the current density

50 of the accelerated particles, and also gives
a greater absolute yield from the nuclear
reactions., The output attained in this way
probably corresponds, at best, to that of a

few grams of radium. The method of re-
peated secondary acceleration by means of 55
high frequency alternating fields (Cyclo-
tron) certainly produces greater absolute
yields than those just stated, but neces-
sitates however a great increase in the
expense of apparatus (extremely large 60
magnets),

The present invention therefore proposes
to allow the nuclear reactions to take place
under completely different conditions,
namely, in the gas phase, under a mean 65
numerical concentration of more than 10"
molecules of the gas per cubic centimetre,
and preferably under a concentration
corresponding to a pressure of one atmos-
phere at normal temperature of 18° (. 70
Since in this case, a selective acceleration
of elementary particles is not possible, the
attainment of a thermal equilibrium with
very high temperatures (greater than 107°
C.) is the objective. For reasons of energy 75
consumption such conditions can only
be maintained by extraordinarily high
momentary outputs and only for very short
times. Accordingly, this invention con-
templates the production of energies of 80
100 watt seconds and more during intervals
of 107 second and less, corresponding to
momentary outputs of 100,000 kilowatts
and more,

Theoretical caleulations based on experi- 85
ments with exploding wires, and also
observations made in connection with
mercury discharges in which the number
of glowing atoms could be determined with
some degree of certainty, lead to the con- 90
clusion that high temperatures of the
order specified occur with condenser dis-
charges in the gaseous phase. Such operat-
ing conditions have in themselves the
advantage that because of the practically 95
complete ionisation in the discharge canal
the braking action of the electron cloud
falls away, and therefore still larger yields
of the nuclear reactions are to be expected
than have been observed hitherto with 100
neutral atoms. It is therefore proposed
for the realisation of the operating condi-
tions set forth above, to utilise condenser
discharges. TFor this it is necessary that

1) the gas concentration (number of 105
molecules per cubic centimetre) be so great

Patented a deuterium-filled tube with 100,000 Volts that

produced 7.6x103 neutrons/sec. Also covered lithium.
2 508,233

that thermal equilibrium can be estab-

lished within the time of discharge of the
condenser,

R) the momentary output, which is

5 given by the size and charging voltage of

the condenser, be made so great that the -

equilibrium temperature becomes estab-
lished at the desired level. c
The experimenter is at liberty to in-
10 crease the action of the individual ex-
tremely short condenser discharge (dura-
tion of 107" second), after the lapse of a
certain time which might he approxi-
mately of the order of magnitude of 10~
15 second by allowing a further condenser
discharge to trayerse the gas. In this way
it is possible to intensify the total effect of
the method within the limits imposed by
the thermal resistance of the discharge
90 vessel used. A discharge rate of 5 dis-
charges per second is probably about as
high a rate as can normally be expected to
be endured by a glass vessel,
The deciding factors given by these two
9y conditions, viz., gas concentration and the
sizg and charging voltage of the con-
densers, can be calculated for each in-
dividual process.

g0l the production of neutrons by means of
condenser discharge in heavy hydrogen
gas. It gives, for about 1 atmosphere
pressure, C=50,000 cm. V=10° volts (C
being the capacity of the condenser-and
5| V. being the charging voltage) and with a
discharge rate of 5 discharges per second,
an efficiency which is equivalent to about
90 gms. Ra+Be. Similar results are

160 when UsIng a IMIXUUle OF neavy
40 and light hydrogen gas.

The method is naturally not limited to
the production of neutrons but is equally
applicable to a great number of nuclear
reactions which may be carried out in this

45 manner on a large scale, for example, the
production of helium. IFor this purpose a
discharge. of the nature described above
may be effected in a mixture of lithium
vapour and light hydrogen, the resulting

50 reaction heing typified by the following

@
¢

equations:
7 1 4 "6 1 4 3
Li+ H= He; Li+ H= He+ He
3 1 2 3 1 2 2

The pressures and outputs used are the
same as in the above described reaction for
the production of neutrons by condenser
discharges in heavy hydrogen gas.

It is also possible to obtain helium in-
directly through neutron irradiation in
accordance with the following reaction
formula:

100 1 4 7
B+ n= He+ Li.
85 0 2 3

For this purpose the vessel in which the
neutron producing discharge takes place
requires to be lined on the inside with a
substance containing boron and hydrogen,
e.g., B(OCH,):, or the discharge vessel
has to be arranged adjoining an outer
flask filled with such substance.

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is:— )

1. Method of carrying out nuclear re-
actions in which the energy requisite for
activating the elementary particles to be
caused to participate in a desired reaction
is produced in a gas discharge under a
mean gas concentration of more than 10
molecules per cubic centimetre, and
energies of 100 watt seconds and .more
during intervals of 107" second and less are
produced, corresponding to momentary
outputs of 100,000 kilowatts and more,

2. Method as claimed in claim 1 where-
in the reaction is carried out under a gas
concentration which corresponds to a pres-
sure of one atmosphere at normal tem-
perature of 18° (.

3. Method as claimed in eclaim 1
for producing neutrons, wherein heavy
hydrogen gas or a mixfure of light and
heavy hydrogen gas is utilised as reagent
gas.

Dated this 7th day of February, 1938.
BARON & WARREN,

231, Strand, London, W.C.2,
Chartered Patent Agf;nts,'

Leamington Spa: Printed for His Majesty’s Stationery Office, by the Courier Preéss.—1939.
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UNITED STATES PATENT OFFICE

2,251,190
METHOD OF E RODUCING NEUTRONS

Hartmut Israel Hallmann, formerly kmown as
Hartmut Kallmann, Berlin-Charlottenburg,
and Ernst Kuhn, Berlin, Germany, assignors to
L G. Farbenindustrie Aktiengesellschaft,

Frankfort-on-the-Main, Germany, & corpora-
tion of Germany .

Application March 10,1938 Sazialbla 261,156
In GermanyjRarch 16, 1938
16 Claims. (CI. 250—84)

This invention relates to a method for the pro- The body impinged on by the lons is prefer-
duction of neutrons, particularly by the inter- ably made of a substance that strongly adsorbs
action of deuterons. the molecules containing heavy hydrogen and

In order tc obtain neutrons with the ald of at the same time possesses only a slight retard-’
ions with relatively slight acceleration (for in- 5 ing capacity for the impinging fons. Carbon and
stance 300 kv.) the nuclear reaction " beryllium have been found useful for these rea-

sons. It is especlally desirable to employ sub-

stances that adsorb the molecules containing

Is employed. The procedure in this connection hydrogen in as thick & layer as possible. This
is to bombard a layer containing heavy hydrogen 10 can be accomplished for instance by using, as
nuclel with heavy hydrogen fons or deuterons.”  adsorption body, a substance that is porous or

For the layer containing hydrogen, use is often roughened at least at the surface.

made of ice, sal ammoniac, phosphoric acid and The surface of the adsorbing body is heated

similar substances in which ordinary hydrogen = up by the energy of the impinging ions. In this

is replaced by heavy hydrogen. These layers 18 way the giving off of the adsorbed substance is
very rich in hydrogen have the disadvantage that promoted. "It is, therefore, advisable to cool the
they conduct heat and electricity poorly and adsorbing body. This cooling has the advan-
are therefore easily destroyed by ionic bombard- tage, moreover, that at low temperature the
ment. It would be better if more resistant layers adsorbed layer adheres much more firmly. A
were used, for instance, metallic layers. That 90 reduction of the temperature of only 16° C., for
is possible, however, only when metals that con- instance from 20° C. room temperature to 10° C.,
taln large amounts of dissolved or adsorbed can produce a considerable improvement., In
hydrogen are employed. These are a few such many cases, it is advisable to use solid carbon
metals, but they have the disadvantage that they dioxide or even liquid air for the cooling.
gradually give off hydrogen in the vacuum. It 28 ‘The adsorbed layer can be produced in the
would be still better therefore if substances could usual way, for Instance by taking up heavy
e used that contain hydrogen adsorbed only on hydrogen or molecules containing heavy hydro-
the surface or in a surface layer but give it off gen from the surroundings, for instance from
to the oufside less easily. These substances the gas chamber; but it may also be produced -
placed in the ion stream give only a small out- 30 by bombarding the surface with heavy hydrogen
put of neutrons when impinged on vertically ions. Tt is advisable to free the surface Intended
since the thickness of the adsorbed hydrogen for the adsorption of heavy hydrogen as far as
layer is very small in comparison with the range possible from other adsorbed molecules, such as
of the ions projected iInto the metal. Nuclear ordinary hydrogen, for example, by heating in
processes can occur therefore only in a frac- 35 vacuum. R

tional portion of the path of the ions. In case, The replacement of the hydrogen given off
however, the path of the ions is maintained as during the ion bombardment can be accom-
nearly as possible entirely within the thin hydro- plished, for instance, by simultaneous or subse-
gen layer, a large neutron output is obtained quent bombardment with lons containing heavy
with the aid of these thin adsorbed hydrogen 40 hydrogen. This bombardment can be accom-
layers. plished, for instance, with advantage from a

A principal purpose of the invention is the pro- different direction, for example, from the back
vision of a highly efficient method for the pro- or at & more acute angle from the front, than
duction of neutrons by the Interaction of @ the bombardment for producing neutrons. The
deuterons. According to the invention this is 46 replacement of the heavy hydrogen may be ac-
attained by allowing the stream of ions to im- complished, for example, by diffusion or by ad-
pinge on the layer at an angle,—preferably in sorption from the surroundings.
as grazing a manner as possible. . The principles of the invention are illustrated

"The adsorption layer containing hydrogen in the accompanying drawing in which:
need not consist of pure hydrogen. It might t0 Fig. 1 is a dlagrammatic representation of
under certain conditions be more advantageous apparatus embodying the principles of the in-
‘if the adsorption layer consists of gases or vapors vention; and :
containing hydrogen, for instance, methane or Fig. 2 is a partial diagrammatic representa-
water. This is particularly satisfactory when tion of a modified embodiment of the inven-
these substances are adsorbed especially strongly. 56 tion. C ' :
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resent invention relates to improvements screen respectively, .is, determined not by the
m'l;nhgtgods of, and means for, investigating ob- thickness of the intermediate layer, but by the
Jjects oy substances with the aid of neutrons. range of the heavy particle_s liberated grom said
It has already been suggested to investigate layer if the thickness of said intermediate layer
substances by depicting: them with the aid of 5 is larger than said range. The number of the
neutrons. This investigation may be carried out heavy particles emitted per neutron is the great-
by directing a beam of neutrons through the est if within a layer adjacent to the surfacé
body or substance under investigation and caus- the thickness of which corrgsponds to the range
ing the neutrons that emerge from it to en- as many ne‘utrong as posmblg cause the emis-
counter a layer in which heavy charged particles 19 sion gf heavy _partxcleg by co}hslon with n_eutron
or electrons (4 and —) or gamma rays are pro- reactive at.oxpxc nuclei. As in general within a
duced under the action of the impinging neu- layer the t}pckness' of which being equal bo the
trons upon an elément, contained in said layer, range of said partlgles only a sma.all fraction of
which is reactive toward neutrons. These par- the neutrons passing th}'ough liberate heavy
ticles are in turn caused to act upon a layer of 15 Dbarticles, it is extremely unportam, as regards
fluorescent material, or an adjacent photographic the output._ to providg in sa.ild layer as many
layer or a combination thereof, thus depicting neutron reactive atomic nuclei as possible. An
the investigated body or substance visibly or increase of tpg numlqer of the ngut_ron reac_twe
photographically, Neutron reactive layers par- {atomlc n.uclel is qbtamed, by. art':lﬂma}lg entg:l;u-
ticularly suited for this purpose are, for instance, go ing the_ intermediate element with Lis$ or 5t,
such containing lithium or boron. In these two respecpwe}y, peyqnd the propqrnon of its nat-
substances the following reactions take place un- ural QEtrlbutlon in the respective element.
der the influence of the impinging neutrons: This method can advantageously be used also

in connection with intermediate layers which do
1 ni+ Lig—Fei-+ Hi o5 not emit heavy particles, but’ which emit elec-
2. n}+BP=Lil-+Hej

trons or gamma rays under the acti.on of im-

In the lithium or lithium compounds existing f&gzgp;?l‘:?&ingn‘%hz :léxxf;}cflggf’fn“g:gﬁsz ‘;i
i:m:uaff;r %ni;;lgtoc:!&ﬁtsm%, t::fd t;gefﬁlev%oﬁsn not the most favorable one for one of said neutron
and boron compounds existing in nature the con-

g0 reactions. Therefore, the present mgp;;)ved
tents of the effective Bsi0 amounts only to about - method is not restricted to boron and lithium,
20%. The main mass of these elements con-

but it will prove advantageous with every other

: is7 11 tivel neutron reactive element if only a fraction of all
Sis;f ;);:..1113 él;)j!t‘ecn;;sof rtelfg ?r;‘slngt{ invention to in- neutrons passing through the neutron-reactive
crease the sensitiveness of the above-mentioned

35 layer is being absorbed in it, or if very thin
method of depicting objects by means of neu-

neutron-reactive layers are used, or if the neu-
trons. Another object of the invention is to pro-

trons in' the neutron-reactive layerlare alsrobak;-
ioti 3 mic nuclei which only contribute
vide improved means for depicting objects by sorbed by ato:

very little to the blackening of the photographic
layer, or to the excitation of -the fluorescent
screen respectively by the emission of particles
or gamma, rays. The present improved method
becomes particularly important if the neutron
reactive element is applied as an emulsion upon
5 the photographic layer or upon the fluorescent
screen. Such emulsions are able to contain a
small concentration of the neutron reactive ele-
ment only. If, therefore the element contained
in the emulsion is artificially enriched with the
0 effective sort of isotopes beyond the proportion
of its nature distribution in the respective ele-

This inventive object is attained by using as J0
neutron reactive layer containing an element
in which the neutron reactive sort of isotopes is
enriched beyond the proportion corresponding to
the natural distribution of this isotope in the
' respective element. Using the above mentioned
special reactions the neutron reactive sorts of
isotopes being artificially enriched are Lis® or Bs!°.
The enrichment may be. accomplished by any of
the known methods for separating or concen-
trating isotopes, 1. e.-diffusion, mass spectro~
raph, electrolysis and chemical processes.

ry Y = ment, an extraordinarily great increase of the
> b f the emitted heavy particles sensitiveness can be attained. .

:1!‘1’3 ilﬁrt?ﬁhertge blackening "of the photo-- Also neutron reactive layers containing cad-

graphic plate, or the excitation of the fluorescent 56 mium may be used in whicp the cadmium is ar-

ven



I.G. Farben Ludwigshafen D+Li Fusion Experiments

|. G. Ludwigshafen

Ammoniaklaboraterium Gppau

An B
HYerrn
Dre Wiatzel,
Ammoris=Labors
thie Zuichan thie Nactrcht vom Urzero Nachricnt s’o; ieer Hausiu? Unsere Ze'ckes Ludwigshafen a. Rh.
Dr. Sché/Me —Tu der: 16.6.4
atlt \ 43

Der $tand der Neutronenanlage in Iv/é;;i)
Anfang Juni 194% ist folgender § v

Die Telstung unserer Neutronenanlags ¥ rde an dsr Rerstellung: .
von kinetlioch radioalktdvem Phosphor P g2priift. Vorteilbaft
bendtzt man hierzu folgenden Kernproz%ge t

3?5 + ln " 32? + 1H
16 ° 15 1

Fir ungers inlage empfiehit sich eine Beetrahlung von Schwefel
in Porm wen c;Q mit dexn schaellen Yeutronen der D -~ D Reaktion,

2 2 3 bt
D+ T w He+ un
1 1 2 .0
Disger Xernprozess wird in dem Neutronenrohr dadurch realisiert,
‘dags man die in einer Kanslstrahlionenquelle erzeugten Teulerowm
nen mit einer Spsnnung von einigen hundert-Kilovolt-nachbeschleus
nigt und den energiereichen, durch Pokugsierung gehlindelten Déuw
teronernatrabl auf elne deuterimmhaltige Substanz, ip unsersm
Falle eine dliune Schicki von schwerem Eis, 320 Target genannt,
fallen lésat. ! ) ) : %

) ... vie freiwerdsnden gchnellien Feutronen treten aus
dem Neutronenrehr eue, treffen die § ~-Atoms des- 05, und dex- -
ﬁaheg;gep;lggtgln;gmppwﬁsbanermMenge,vorliegendeAaktgve Fhoaphor
‘kénn von dem 08, durch bekannte Methoden abgetrennt werden, Iie
Stdrke des gewognenen gytiven Phosphorpripasrates wird mit einen
Geiger-Miiller=Zghlirohr™, das anf Gle belm radiocaktiven Zerfall
‘enittierten Elektronen anspricht, gzmesaens

*Jﬂebenher~murdefnachve&nwzahlrchrvgrstﬁrkar"mit,Netzanschlﬁﬁﬁ*ﬁﬁﬁ"
einem Thyratronkippkrels -in. der Endstufe gebaui. Die letztere em=
pfahl giok, da-des-vorhandens mechanische-Zihlwerk-von Wilichewa«
ky »G6ttingen nur bel:Jupulgen glelcler Grmse einwandfrei .arbeiu

tet;-wue durch den Kippkreis errelokt wirds

_-,,2, -

Beim -2P geschieht der Zerfall mit einer Halbwertzeit von 14,3
Tagenil5 Zuverléssig messbare Bruchteile des srgereicherten Prde
parates, dae ales Ammoniumphosphat vorlag, wurden auf Streifen
Filtrierpapisr gebracht”und um den -Zéhirokrmentel gelegts Die am
Z#hlrohr in der Zeiteinhelt gemessenen Augschblige. sind ein Mass
fiir diec Stédrke des Priparatess Dag Zghlrchr gestattet Aktivitédten
von etwa 5 BElekitronen in der Minute acch nachzuwelsan,

o Bei 1 stiindigem Betrieb der Anlage hei 200 KV an der,
Nachbeschleunigungsstrecke und - 200 4 A Deuterorernstrom, der; um
gine bel slektrischer Msssung des Stromes leicht aufiretenie THu-
Bchung durch Sekunddreffekts zu vermeiden, Faicrimelrisch bestimmt
wurde, erhielten wir bel Bestiraklung von 0,5 Itr s, eine Préapa=-
ratatirke des geblldeten aktiven FPhosphors vwon “  c& 103
Elektronen/min,  Durch RBestmehlung von grisseres llengen C3,

{ 5_= 10 Ltr.) kbunte man bei 10 stindigen Betrieb Préparafe von
10° Elektronen/min herstellen.

: : Be mag hier erwibnt werden, dass_bel Verwendung der
aktiven Phosphorpréparate als ridioaktive Jndikazcren menche Untem
guchungen mit Praperaten von 10 Elektronen/min it Erfolg
durchgefithrt werden kbnnen.

: RBei Steigerung dsr Sparmung auf 250 KV ist unter den
gleichen sonstigen Bedingungen eine Steigerung der Neutronenaus-
beute und damit auvh der Ausbeute ar rad.Phospior um 60% zu erwar-
tens Versuchs ergaben aber vorliufig nur eine Zunahme ven 30%.
Dies i1st darauf zuriickzugiibren; dass die mit filissigem Stlckstoff
gekiihlte D,0 ~ Schicht, die Belastung mit 50 Watt (250 KY,2004A)
nicht mehr Bushilite Turch Verringerung der spezifischen Belastung,
also eine Vergrbsserung des Breanfleckes ist eine Steligerung der
Besamtbelastbarkeit zu erreichens Sollte auch dann die Belasthars
keit eines D,0 « Targets nicht hinreichend sein, so empfielt sich
die Verwenduﬁg glnes Tergets mit Lithiwmwetall, der sicher genll-
gend helastbar ist, aber den Nachteil einer gsringen Ausbeute bel
den in Prege kommenden Spannungen gegenliber einem Target nii achwe
vom Eis liats Beim Li~Target wird zur Feutrousenerzsugung folgendex
Kernprozwss benlitzt s

2 — ——pp
74 + 25_= 24as +n

3 1 2 o
Yiag Neutrorenrchr warde auch mit 320 KV uad 20044

urze %eit betrieben, dock Lisgen noch keine Ausbeutemessungen vors
Bo ist gegeniiber 200 EV eine Sieigerung dor Weutronsnausbeute bel:
ginem D,0 = Target um 150% zu erwertens Bel diesen hoken Spannmun=
wgan4tra%en—infolgemdermentetehanden—Sokundérelekt:onen_haxte_ﬁﬁntg_
genstrahlen in einem Masse auf, scdass ohre geelgneien Schuiz gegen
diese Strahlung, dersn Jdutensitédt die Telersnzdosislelstung tlber-
gchreitet, weitere Versuche kel hoher Spannungen nicht ausgefilnrt .
werden kbnnens Deher milsete noch ein hinreichender Schutz iz Ferm .
vor 1 em dicken ¥b - Schirmen angebracht werdens

H0leyerho?, P.Oblmeyer, W.Gentner u.H.Maier,feibnitz, Bilochem.ZS.

298, 396411, 1938 3
dium der Zwischenreakticnen der Glykolyse mit Hilfe von radio~-
wktivem Phomphors- ’

wigshaven), Folder LU III-2.
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Plasma Fusion (???) Experiments
at AEG Hennigsdorf in 1944

4 BN at the station end during each visit PW saw the four 13 inch cables
from the building to the steel mast approx 80 m away begin to glow

in verious colours, usually, however, changing from bluish to greenm,
€.8.D.1.C.(U.L.) accompanied by a low hym of great intensity. The visitors stayed
Bl ollcs. RN for 1% to 2 hours, the test itself lasting approx 15 mins. Shortly
g after a test PW went to see his friend, the electrician, and heard him
THIS REPORT IS SECRET g say that each test cost RM 24 in electricity alome, Then PW watched
2 him cleaning spherical containers, removing heavy metal bars from
Report on information obtained from PW KP/126263 Gren CHRIST, é each one and putting them into troughs of acid. Each container had
Fest Inf Bn 1408, captured at a8z a mirror fixed on top which stood at an angle of 45° and which turned
DEHINGERN nr BOVEAGHE [0 BepicE S through 900 the line of sight from a telescope some 10 feet away
------ & § to the small mica covered opening at the top of each container.
<
64. There were four such spherical containers of differemt
NOTES ON ALLGEMEINE ELEKTRIZITATS GESELLSCHAFT (AEG) sizes and PW states that he observed that the smallest one, approx 1l m
HENNIGSDORF NEAR BERLIN, AND THE in diameter, was used that day in Jun 44. The size of the others
FOREIGN WORKERS' COLONY ranged between approx 1 m to 2 m in diameter but otherwise they were

identical, The cables leading from an amplifier to each one of the
spheres were about the same size but the cables leading from the

FREAMBLE spheres to heavy insulator and apparently farther to the steel mast
were considerably heavier from the 2 m sphere than from the 1 m sphere.
1, Pii is 40 years old and has been with the German Army .
for three months only. He was born in CZECHOSLOVAKIA snd served -5 65. Upon being prompted PW suddenly remembered that the
with the CZech Army during 1924 and 1925. Shortly after the i electriciard at the station had used the terms cyclone and atom
annexation of the SUDETENLAND PW was ordered to GERMANY and was splitting.

employed in the lacquer factory of the AEG HENNIGSDORF near BERLIN.
Late Feb 41 he was taken from the factory to ocoupy a post as an
interpreter and supervisor among the Ciechs in the newly-established
Foreign Workers' Cemp of the AEG, HENNIGSDORF. From that date
until Jul 44 PW has been an active and observant official of this
camp. He is very cooperative and the information is considered
reliable.

I. NOTES ON AEG AND EMPLOYEES

Inforgation received in ALSOS Mission by Dr.

LOCATION 2a The AEG plant in question is located at the Southern W. F. Colby from Scientific Branch, MIS 11-11-44

outskirts of HENNIGSDORF (GSGS 4414. 3345/7061 and 7062). (Popd
approx. 18,000). This plant is one of ten or eleven branches of
the AEG in BERLIN and ever since PW can remember new buildings

have been added, and today the plant comprises an estimated area

Positive Int. (July-October 1944)

Major Smith "

1mme

of 800 x 400 m. ~

S

<

TAILPIECE =

98}

EXPERI- 6z, A 2-storey ordinary wo oden barrack hut 8 x 8 m has been =)

STATION seen by FW, and on two ocomsions he had the opportunity of entering
35 4414/35451 the building end talking to the electrician who takes care of the
X 18 equipment. This electrician did not talk of the purposes of the
station, end PW believed that it was most secret, but did mention
several times that a voltage of one million must be reached before
great results could be expected, By the end of Jun 44 they had come
up from 120000 to 420000 volts.

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

GERMANY

e 63, : Once or twice a week two professors and an engineer arrived OLURLE{



Ce He Py Muller A.,-G., working in cooperation with, and under
the direction of, the M, V, Research Association (M. V,
Forschungs-Vereign), at Wrist, completed the construction of
a 15 megavolt betatron about the first of this year. This
betatron operates on 50 cycles, The average current of the
high voltage eleoctron beam is approximately .03 microamperes.
The output of gamma radiation was reported to be approxi-
mately equivalent to one kilogram of radium., This betatron
is now installed at Wrist,

In December, 1944, the M. V. Research Associstion completed
the calculations and layouts of a 200 megavolt bstatron, to
operate on 50 cycles,
beam current of this betatron would be in the order of one
milliampere, The total weight was expected to be approxi-
mately 30 tons, This betatron was to be constructed by Browmn
Boveri and Cie A.~G. in Heidelberg., It is understood that
Brown Boveri completed detailed construction drawings of thie
betatron about the first of March of this year.

Dr, W, Muller, of C. H. F. Muller, recently constructed a very
small 2 megavolt betatron which weighed less than 100 pounds.
This betatron operated on 50 cycles and had a sealed off tube
but “he output was only sufficient to increase a Geiger
counter to about three times its normal rate.

Two betatrons had recently been constructed and were being
tested at the Siemens-Reiniger plant in Erlangen. The first
of these betatrons to be completed operates on 500 cycles

and provides an electron acceleration of 6 megavolts, The
second, most recently constructed, betatron operates on 50
cycles and provides an electron acceleration of 7 megavolts.
Plans were being made at this plant to construct a 50 cycle,
15 megavolt betatron. Siemens reported that their particular
interest in betatron development was in order to provide a
means for experimental work with electron beam cancer therapye

Prof. Bierman of A.E.G,, in Berlin, was reported to be work-
ing on the design of a 20 megavolt betatron.

It was estimated that the average electron

C.H.F. Miiller Produced
High-Voltage Fusion
Neutron Generators

During the War

These high-voltage fusion neutron generators
produced up to 2.0x10!"! neutrons/sec.

C.H.F. Miiller “delivered” at least five neutron
generators during the last two years of the war.

Other companies also produced
high-voltage fusion neutron generators.

one additional neutron generator rated at .9 megavolts and
another rated at 2,4 megavolts, These "neutron generators”,
or "deutron accelerators", accelerate ionized heavy hydrogen
against a beryllium or & lithium target. The neutron output
at .9 megavolts when using a beryllium target was estimated
to be equivalent to the neutron output of 2 ldlograms of
radium plus beryllium; when using a lithium target, 3 kilo-
grams; when using a beryllium target at 1.5 megavolts, 13
kilograms; when using a lithium target, 8 kdlograms.

During the past two years, C. H. F. luller has constructed
and delivered five "neutron generators'. Three of these

were rated at 1,5 megavolts, one at 1.2 megavolts, and one at
9 megavoltse They have on order, but have not yet completed,

CIOS XXVIII-31

The Phillips "cascade" circuit was used for these neutron
generators, Although the slectrical output of thess genera-
tors could be as high as 5 ma,, the ion source limited this
equipment to 0,8 ma, for continuous operation, regardless of

voltage,
At 0,8 ma, the ripple was about 1%, at 5 ma., about 5%,
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C.H.F. Miiller Neutron Generators
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CONFIDENTIAL

PROF .SIZ00 of the VRIJE UNIVERSITEIT AMSTERDAM
(Laressestraat 174)
Had to provide a Neutron Generator.

II. PROF. SIZ0C of the VRIJE UNIVERSITEIT AMSTERDAM supplied
the following information regarding BUTCHER:

BUTCHER'S early work was on light alloys and he had been

making X ray investigations. PROF. VON STCKAR, the former Gepman

ead o cation in APELDOORN had told Prof. SIZ00 thet BUTCHER was
working in Hollend because a very important institute in Germeny had
been bombed (thought to be an S.S. institute) and BUTCHER apperently
hed great plans for rebuilding this institute in Doetinchem.
STCKAR also said that BUTCHER was working under the auspices of a
reseaxrch orgsnisation controlled by GORING. When asked about the
nature of the work, STOKAR would give very little information but
did say to Prof. SIZ0O "Des hangt mit neuem Waffen zusammen" (It has
to do with new weapons). When asked by Prof. SIZOO why his Neutron
geperator must be taken by BUTCHER, STUKAR had inferred that the
Germens were getting as many of these generators as they could; he
also said thet the installation of Prof. JOLICOT in PARIS (Mme. Curie
Laboratory) was being used by the Germans, mentioned instellations
in COLOGNE and BERLIN and also said that two Neutron generators
working with 1,000,000 Volts had been made in HAMBURG (MULLER
factory) but one of them had been destroyed. Prof. SIZ0O was
impressed by the fact that STOKAR - a classical scholar = should
know so much about the distribution of these equipments in Europe,
and concluded thet the S.S. placed high importance on obtaining

Neutron generators.

Prof. SIZ00'S own opinion on the subject generally was that
neither the German nor Dutch expert scientists considered the
discovering of a powerful new weapon using atomic energy likely in
the near futurs, but that the Germen S.S. had great faith in such a
discovery eventuelly, thence they were trying to promote the maximum
of research work in this direction. The propaganda velue of the
investigations was also probably very high in certain circles in
Germany. Prof. SIZ00 had not a very high opinion of BUTCHER'S
capabilities and was certain that he had not achieved any measure
of success either at LEIDEN or DCETINCHEM. It was suggested by
Prof. SIZO0 that information regarding the attitude of the S.S. to
the subject generally and also further information on what has been
done in producing NEUTRON and CYCLOTRAN generators could be obtained
from the former Chief of the Rontgen dept. of PHILIPS, Dr. BOUWERS
now with the CPTISCHE INDUSTRIE, OUDE DELFT.

DATE OF ASSESSMENT 14 May 1945.

ASSESSOR'S (NAME'S) F.W. Trenouth, Capt. REME. Army Group 21.

“BOTTCHER was working in Holland
because a very important institute in
Germany had been bombed (thought to
be an S.S. institute) and BOTTCHER
apparently had great plans for
rebuilding this institute in Doetinchem...

When asked about the nature of the
work, STOKAR would give very little
information but did say to Prof. SIZOO
‘Das hangt mit neuem  Waffen
zusammen’ (It has to do with new
weapons).

When asked by Prof. SIZOO why his
neutron generator must be taken by
BOTTCHER, STOKAR had inferred
that the Germans were getting as many
of these generators as they could;

he also said that ... two neutron
generators working with 1,000,000 Volts
had been made in HAMBURG
(MULLER factory) but one of them had
been destroyed...

[T]he S.S. placed high importance on
obtaining neutron generators.”



Examples of High-Voltage
Fusion Neutron Generators
Used During the War

Fritz Houtermans to Werner Czulius. 28 November
1944. AMPG, 1. Abt. Rep. 34, Nr. 53, Bl. 1-2.

If you cannot measure it yourself, I have chosen one
from the Tuve-Hafsad values of artificial sources
which extrapolating corresponds to a primary
neutron spectrum with a similar upper limit (I believe
D+D, forward, approximately). For Li + D, we have
found 1/B = 10.8 cm, also forward, which is quite the
same as for Ra+Be, which shows that the energy
dependence does not matter very much.

Appendix B Armament Research Dept.
Halstead Place,
Halstead,

Nr.Sevenoaks, Kent.

Developments in Germany of Radiological Apparatus and Applications

Very little real information was known at Philips, Eindhoven,
Hollend, or in German occupied countries but the following points were
notes as being potentially interesting:-

CIOS X-13 Appendix B

1. The Broere Foundry, situated in Amsterdam opposite the Blookers
Cocoa Factory, Omvel, had X-ray industrial equipment delivered early

last year on the very highest priority. It was thought to de in
connection with V 2 projectiles.

Similar apparatus was delivered to Warsitz Werke, Valckenierstraat
69-87. Amsterdam.

2. Ruhrstahl., Annen., Witten-Armen (Ruhr) Commisair Lindner is
stated to have special X-ray plant for the examination of V 2 parts.

3. Dr. Bdttcher, Research Station at Doetinchem, Holland, is stated
to have collected ultra-high voltage X-ray apparatus up to 5 million
volts.

G-298. Karl Zimmer and Otto Peter. Radiobiological
Investigations with Fast Neutrons. 1944.

Biological effects were compared with 180 kV x-ray
and Li + D fast neutron total body irradiations on
blood, haemopoietic organs and male gonads of rats.

4., P, Kirchner (K81ln) is reported to have built a 5 million volt
Ven de Graaff machine.

5. Mattanch & Hahn, Kaiser Wilhelm Institut (Berlim-Dahlem) are said
to have built similar machines.

The same Institute is reputed to have in operation a 2
million volt M#ller Cascade generator.

G-387. Siemens & Halske Corporation. Cost
Estimates for the 1000 kV Neutron Generator for the
University of Vienna. 1941-1942.

Blueprints, photographs, and cost estimates for a
neutron generator for the Institute of Radioactivity

Research of the University of Vienna are included in
this report.

b. K.¥W. Institut fur Hirnforschung (Berlin Buch)

Dr. Karl Zimmer, is known to have been working on a neutron
generator of 600 k.v. and in one of his laboratories there was seen in
July, 1943, a few boxes (20 x 30 x 30 cme) filled with Uranium.

It is not known whether any work was done on the separation
of isotopes of Uranium.

7. Dg. W. Heisenberg,Siemens, Berlin Dahlem, said to have built
special H.T. plant. ;

g, Dr. W. Bothe, Heidelberg & Dr. G, Herk, Siemens - Geeolllchtff
sald to be overating several cyclotrons.

9. Dr, K. Clisius, Breslau, said to be engaged on the prodlem
of separating isotopes of Uranium.




Fission Bomb Design: 23 March 1945 Letter from
General Ivan Ilyichev (Head of GRU) to Joseph Stalin
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Archive of the President of the Russian Federation, Fund 93, Division 81 (45), List 37.
Found in 2003 by Rainer Karlsch.

The letter appears to be genuine. It is part of a paper trail of
earlier and later documents, some of which were already published.



8. Fission Bomb Design: Ilyichev to Stalin, 23 March 1945

Our trustworthy
reports:

source from Germany

The Germans have in recent times carried out
two large-capacity bomb explosions iIn
Thuringia. The explosions took place in a
forest area, under conditions of strictest
secrecy. Trees fell at a distance of 500-600
meters from the center of the explosion.
Buildings and  fortifications  specially
constructed for the tests have been destroyed.

Prisoners of war who were near the epicenter
of the explosion died, often without leaving a
trace. Prisoners of war who were in the area
beyond the center of the explosion have burns
on their face and body, the strength of which
depends on their position in relation to the
epicenter of the explosion. The tests were
carried out in a remote deserted area. The
regime of secrecy at the test site was at
maximum level. Entrance and exit from the
territory are by special pass only. SS soldiers
have surrounded the area of tests and
interrogated any person approaching the area.

The bomb, supposedly filled with uranium
235 and weighing approximately two tons,
was brought to the test site on a specially
constructed truck. Dewars of liquid oxygen
were delivered together with it. The bomb
was permanently guarded by 20 guards
with dogs. The bomb explosion was
accompanied by a large explosive wave and
high temperature. In addition, a massive
radioactive effect was observed. The bomb
is a sphere with a diameter of 130 cm.

The bomb consists of:

2. A sphere made of metal uranium 235

3. A delay mechanism [tamper]

4. Protective casing
5. Explosive substance
6. Detonating mechanism

7. Steel casing

All parts of the bomb fit inside each other.




8. Fission Bomb Design: Ilyichev to Stalin, 23 March 1945

Active bomb material.
Active bomb material is uranium 235. It
represents a

Once this is
done, the opening is sealed by a cork made
of uranium 235.

Protective casing.

The wuranium sphere is encased in a
protective aluminum casing, which is
covered by a layer of cadmium. This
significantly impedes thermal neutrons
emanating from uranium 235, which can
cause premature detonation.

Explosive matter.

After the layer of cadmium it is placed
inside explosives that consist of porous TNT
saturated with liquid oxygen; TNT is made

up of bars of a specially chosen shape. The
inner surface of the bars has a spherical
curvature, which is the same as that of the
external surface of the cadmium layer. Each
of the bars is supplied with one detonator or
two electrical fuses.

Casing.
TNT is covered by a protective layer made

of a light aluminum alloy. A blasting
mechanism is attached on top of this casing.

Exterior casing.
An exterior casing of armored steel is
installed above the blasting mechanism.

Fairing.
A fairing made of a light alloy can be
installed on top of the armored casing for

future installation on a rocket of the V-type.

Bomb assembly.

The sphere, which consists of metal
uranium, is placed inside a protective casing,
which consists of aluminum, covered in a
layer of cadmium, so that the opening in the




8. Fission Bomb Design: Ilyichev to Stalin, 23 March 1945

sphere coinciding with the opening is sealed
off by a uranium cork. After this the
aluminum sphere, covered in cadmium, is
sealed off by a cork, on top of which the last
bar of TNT is placed. Next, liquid oxygen is
pumped through the opening inside a
protective casing, which covers the TNT.
After this the bomb is ready for deployment.

When the flow of neutrons
impacts upon uranium, element 93 fissions,
which speeds up the creation of a chain
reaction. Next, the detonating mechanism
detonates the explosive matter, after which

a shock from the explosion of the external
layer of TNT mixed with liquid oxygen
takes place, which is directed toward the
center. This allows the uranium to reach a
critical mass.

Ahead of this, before the explosion, the
uranium sphere is irradiated with gamma-
rays, the energy of which does not exceed 6
million electron volts, which many times
increases its explosive qualities.

CONCLUSION.

Without doubt, the Germans are carrying
out tests of a bomb of high destructive
force. In the event of their successful

conclusion and production of such bombs in
sufficient quantities, they will have weapons
capable of slowing down our advance.

Marshal Georgy Zhukov. 2 October 1945. Report to Joseph Stalin. Archive of
the President of the Russian Federation, Fund 93, Division 77 (45), List 4-11.




2. Fusion Boosting

for Fission




Schematische Darstellung

S St L
o e der Sprengladung
Bomb DeSlgn / \A\x‘\x im Ausgangsstadium

Spherical

Developed and tested 2y, Fi i n
by Erich Schumann SS10

and many others

Zindstellen
Sprengstoff

Metallische
Kugelachals

Casfiillung

Implosion
process

B Weight: 2 tons Fission fuel: U or Pu
Fusion fuel in center to boost the explosive yield

Zwischenstadium

wahrend

der Kontraktion
Sprengstoff-
schwaden
Explosive lens
(TNT & RDX) > % o
* See also: Kennedy, Donald'R. 1990 History of the Shaped Charge Effect:
The First 100 Years. https://apps.dtic.mil/dtic/tr/fulltext/u2/a220095.pdf S AMPG,
Patent Krehl, Peter O. K. 2009. History of Shock Waves, Explosions and Impact: - Abt. 111,
DE A Chronological and Biographical Reference. Berlin: Springer. Rep. 83,
Nr. 286

977825 Nagel, Giinter. 2012. Wissenschaft fiir den Krieg. Stuttgart: F. Steiner.



Erich Schumann and Walter Trinks, Patent DE977863

(filed 13 August 1952 but based on wartime work)

Ne 977 863
KLASSE 21g GRUPPE 212
INTERNAT. KLASSE 621 1oo

gem Prozentsatz im Uran enthaltene Isotop abzu-
trennen oder um das ihm gleichwertige Plutonium
zu gewinnen.

Bei diesem Sachverhalt ist es von grofler Bedeu-

.tung, daf auBer den Spaltungen der wenig stabilen

schweren Kerne, z. B. des Uran 235 oder des Pluto-
niums, noch andere Kernprozesse existieren, bei
denen ebenfalls groBe Energiebetrige frei werden,
wobei jedoch die Ausgangsprodukte dieser Prozesse
viel hiufiger vorkommen und mit verhiltnismaBig
geringem Aufwand, z. B. aus Wasser, rein darge-
stellt werden kénnen.

Es handelt sich hier im Gegensatz zu den Spalt-
prozessen der schweren Kerne, welche am Ende des
periodischen Systems der Elemente stehen, um Re-
aktionen zwischen den Kernen der leichtesten Ele-
mente, z. B. leichter' und schwerer Wasserstoff,
Lithium, Beryllium und Bor.

Bei der Vereinigung eines Protons mit einem
Lithiumkern und gleichzeitiger Entstehung zweier
Heliumkerne

: I 4
ng+ TH=*He + $He + (4 m),

weisen z. B. die Endprodukte eine um 4 = 0,0185
Masseneinheiten geringere Masse auf, die als kine-
tische Energie der Heliumkerne in Erscheinung
tritt. Letztere besitzen eine sehr hohe Geschwindig-
keit, die der mittleren Geschwindigkeit der Mole-
kille eines Gases der Temperatur von ungefihr
1 Billion Grad entspricht.

Auch bei den beiden Reaktionen zwischen den
Kernen des schweren Wasserstoffs

2 2 p 4

ID+ID=§TI+IH
und

2 2 s o

ID+ID=;’He+On

werden ungeheure Energien frei, so z. B. bei der
Umsetzung von 4 g Deuterium nach der ersten Re-
aktion rund 100 Millionen kcal.

Wollte man denselben Energiebetrag bei der De-
tonation eines brisanten Sprengstoffs, z. B. von
Trinitrotoluol, frei machen, so miiBte man 100 oookg,
das ist der zgmillionenfache Betrag der genannten
Deuteriummenge, anwenden.

Dabei ist die Ausgangssubstanz, der schwere
Wasserstoff, itberall auf der Erde in uneinge-
schrinkter Menge vorhanden. Seine Gewinnung aus
dem gewohnlichen Wasser gelingt verhdltnismifig
einfach und wird ohné besondere Schwierigkeiten
in technischem MaBstab durchgefiihrt. Die Durch-
fithrung der Deuteriumreaktionen im Umfang wig-
barer Massen iibertrifft deshalb den Weg der Ge-
winnung von Atomenergien vom Ausgangspunkt
Uran her bei weitem an Bedeutung. '

Dabei ist besonders zu beachten, dafi damit auch
eine duBerst intensive: Neutronenquelle zur Verfii-
gung steht, was im Hinblick auf die medizihische
und biologische  Forschung noch weit: wichtiger

erscheint als die ErschlieBung der gewaltigen Atom-
energien beispielsweise fiir Kriegszwecke.

Da den beiden Deuterium-Kernreaktionen etwa
die gleiche Wahrscheinlichkeit zukommt, erhilt
man bei der Umsetzung von vier Deuteronen durch-
schnittlich ein Neutron, d.h. auf 8 g umgesetztes
Deuterium 1 g Neutronen, das sind etwa 0,6 - 10%
Neutronen.

Um dies¢ Neutronenmenge z. B. nach der Reak-
tion

gLi+§D=ziHe+;n

mit Hilfe einer Hochspannungsanlage zu erzeugen,
welche bei einer Spannung von 1,5 MV einen Strom
von 0,5 mA liefert, das wire eine sehr grofle An-
lage, miiBte diese 1 Billion Sekunden, das sind rund
30000 Jahre, laufen.

Die vorliegende Erfindung bezieht sich nun auf
die Anwendung des in dem Patent 977 825 be-
schriebenen Verfahrens zur Erzeugung hdchster
Drucke und Temperaturen zur Einleitung von
Atomkernreaktionen, insbesondere zwischen den
Kernen leichter Elemente.

Wird z. B. /, Kubikmeter schweren Wasserstoff-
gases vom Anfangsdruck o,I at, das sind rund 9 &,
nach den Reaktionsgleichungen

§D+§D=3He+;n+3,3MeV
und
2D 4+ 2D =3H 4 [H+ 40MeV

vollstindig umgesetzt, so wird ein Energiebetrag
von rund 1o erg, entsprechend etwa 250t Trini-
trotoluol, frei. Da dies in einer Zeit von der Gréfen-
ordnung 1 zehntausendstel sec geschieht, ergibt sich
fiir die je Sekunde frei werdende Energie grofien-
ordnungsmiBig 1023 erg/sec.

Vergleicht man dies mit der je Sekunde erfolgen-
den Energieabwanderung durch die Innenoberfliche
einer das Gas umschlieBenden Hohlkugel, so ergibt
sich, daB selbst wenn mit einer sehr hohen Wérme-
leitzahl von 1016 bis 108 gerechnet wird, die Ver-
luste durch die Wirmeabwanderung noch von der
Energienachlieferung von innen her bestritten wer-
den.

Ein Blick in das Wirmeleitzahl-Diagramm lehrt,
daB dann an der Innenfliche selbst bei den hierfiir
verhiltnismiBig niedrigen Driicken von 100 bis
250 Millionen at eine Temperatur von rund zehn
Millionen Grad angenommen werden kann.

Danach ist anzunehmen, daf die Reaktion von
selbst weiterlaufen wird, wenn nur an einer Stelle
— in der unmittelbaren Umgebung des Mittelpunk-
tes — die Temperatur von 10 bis 20 Millionen Grad
erreicht wird, denn dann steigt die Temperatur im
Innern immer mehr an, wobei die Reaktionen
immer wahrscheinlicher werden, Dis schlieflich
die Energieabstrahlung iiberwiegt oder das Deute-
rium erschopit ist.

Ferner ist zu beachten, daf bei den dann erreich-
ten hohen Temperaturen auch andere Kernprozesse
geniigend wahrscheinlich werden, so da8 sie mit zur
Energieerzeugung herangezogen werden konnen.

Bei Anwesenheit von Protonen wird z. B. auch
die sehr energiereiche Reaktion

$Tr+ [ H=*%He + 20 MeV

stattfinden, welche nach den Deuteronenprozessen
die wahrscheinlichste Kernreaktion ist, oder bei
Anwesenheit von Lithium die Reaktionen

713 Ty -

JLi+ H= 23 He + 17 MeV
und

SLi+ 3D =2} He+225MeV
sowie

Fes 2Ty I
§L1+ID—2‘2'He+0n+15MeV,

welch letztere wiederum Neutronen befreit.

Die Deuteronenprozesse spielen dann vergleichs-
weise die Rolle des leicht entziindlichen Ziindholzes,
das die schwerer entziindlichen Brennstoffe an-
ziindet.

Diesem Umstand kann man gemifl der Erfindung
dadurch nutzbringend Rechnung tragen, daff man
zugleich mit der Fiillung der anzuwendenden
Druckzellen mit Wasserstoff, insbesondere schwe-
rem Wasserstoff, andere leichte Elemente, z. B. Li-
thium, Beryllium, Bor oder auch leichten Wasser-
stoff als Elemente oder in Form von chemischen
Verbindungen an der Innenwand der Druckzellen
oder auch in der Wand der Druckzellen, durch
diinne Schichten vom Innenraum getrennt, zur An-
wendung bringt. So empfiehlt sich beispielsweise
die Verwendung von schwerem Lithiumhydrid
(LiD).

Insgesamt wird so die Befreiung eines Energie-
betrages moglich, der die zur Einleitung dieser
Kernreaktionen aufzuwendende chemische Energie
des Sprengstoffes (ungefdhr 1016 erg) sehr betricht-
lich iiberschreitet.

Auch die bei der einen der D-Kernreaktionen frei
werdenden Neutronen kénnen zur weiteren Befrei-
ung von Energie herangezogen werden. Die Reak-
tion :

61 2
3L1+0n=§Tr+gHe

wiirde z. B. auf Grund der Massenbilanz die Energie
von 4,7 MeV befreien, oder die entsprechende Re-
aktion mit Bor

10 I .
5B+0n=§L1+§He

wiirde ungefdhr 3 MeV freisetzen.

Ferner kann man die bei der Deuteronenreaktion
frei werdenden Neutronen dazu benutzen, die Spal-
tung des U235 in dem natiirlichen Uran, also dem
gewohnlichen Isotopengemisch, vorzunehmen.

Wenn die Innenwand der das Deuterium enthal-
tenden Druckzelle mit einer gentigend starken Gra-
phitschicht ausgekleidet wird, auf die eine Schicht
Uran folgt, werden die frei werdenden Neutronen
mit sehr hohem Energiegehalt auf thermische Neu-
tronen abgebremst, ehe sie die Uranschicht errei-
chen. Dort werden sie dann nicht vom U238 einge-
fangen, sondern kénnen an dem U235 die Spaltung
hervorrufen. Man miiite dann nur, wie in allen Fil-
len, in denen die frei werdenden Neutronen heran-
gezogen werden sollen, durch eine geeignete Auflen-
hiille der anzuwendenden Druckzellen ein Entweichen
nach auBen verhindern, dhnlich wie dies bei den
Atombomben durch den sogenannten »Tamper« ge-
schieht.

Man kann auch die frei werdenden Neutronen
aus den D-Kernreaktionen zunichst zu einer un-
mittelbaren Temperatursteigerung im Zentrum der
Druckzelle benutzen, indem man dort eine winzige
Menge Cadmium anbringt, welches die Neutronen
unter Erhitzung absorbiert.

Wesentlich wichtiger als die Befreiung von Atom-
energie zu militdrischen Zwecken ist die Herstellung
und Verwendung von Neutronen fiir friedliche Auf-
gaben.

Auf die Bedeutung und die grofle Intensitit der
bei der Umsetzung von Deuterium entstehenden
Neutronenstrahlung wurde bereits weiter vorn hin-
gewiesen. Hier sei nur noch hinzugefiigt, daB selbst,
wenn mit Hilfe des beschriebenen Verfahrens nur
eine Temperatur von 2 Millionen Grad erreichbar
wire, aus nur 2 g schwerem Wasserstoff wihrend
1 zehntausendstel sec nach den Resultaten von
Bethe sowie Gamow und Teller ungefihr
3+ 1021 Neutronen frei gemacht werden, was etwa
1018 Curie bzw. einer Radium-Berylliumquelle von
rund 1 Milliarde kg entspricht. Eine starke Hoch-
spannungsanlage wiirde 350 Jahre bendtigen, um
diese Neutronenmenge zu erzeugen.

Derartige Neutronenintensititen sind bisher nur
in den »Uran-piles« beobachtet worden. Ihre Erzeu--

gung erfordert dort jedoch einen unvergleichlich

grofleren Aufwand, als er bei dem vorgeschlagenen
Verfahren erforderlich ist.

PATENTANSPRUCHE:

1. Vorrichtung nach Patent 977 825 zur Be-
handlung von Material mit hohen Driicken und
Temperaturen, dadurch gekennzeichnet, daf die
Wandung der Wasserstoff, insbesondere schwe-
ren Wasserstoff, enthaltenden Druckzelle leichte
Elemente, wie Lithium, Beryllium, Bor oder
leichten Wasserstoff als Element oder in gebun-
dener Form aufweist.

2. Vorrichtung nach Anspruch 1, dadurch-ge-
kennzeichnet, daB die leichten Elemente die In-
nenwand der Zelle bedecken.

3. Vorrichtung nach Anspruch 2, dadurch ge-
kennzeichnet, daB die leichten Elemente durch
eine diinne Schicht abgedeckt sind.

4. Vorrichtung nach Anspruch 1 oder folgen-
den, dadurch gekennzeichnet, daB die Wand

wenigstens teilweise aus Uran, insbesondere
natiirlichem Uran, besteht.

5. Vorrichtung nach Anspruch 4, dadurch ge-
kennzeichnet, daB das Uran durch Graphit ab-
gedeckt ist.

In Betracht gezogene Druckschriften:

Franzosische Patentschrift Nr. 922 877;
»Wehrtechnische Monatshefte«, 1957, Bd. 54,

S. 392 bis 394.



Kurt Diebner: Fusion-Boosted Fission Bomb

Ath. 5. Kugrlschalenanordnung von Kernspoltstoff (3) und gewéhnlichem
Screngstoff (4), die in einer Verddmmung (5) eingeschlossen sind. Im
Achlraum {2) der Schichifoige befindet sich gasformiges Devlerium bzw.
ein Deuterium-Tritium-Gemisch. Das Recktionsvolumen der Stoflwelle ist
wieder (1). Die Schale (3) ist so dimensioniert, dafl der Kernspoltstoff erst
carn eine kritische Anordnung darstelll, wenn durch Defonation der
Szhc'e 14) emne Stoflwelle die Honlkugel in der NGhe des Konvergenz-
zciirums v cinem kompakien Gebilde zusammenschiebt

Kurt Diebner, 1962,
Kerntechnik 4:3:89-93.
Likely based on
wartime work.

1
2 Gaseous
deuterium-tritium
1

4 Conventional explosive

5 Enclosure

Fig. 5: A spherical shell arrangement of fission fuel (3)
and conventional explosive (4) which is enclosed in a
casing (5). In the central cavity (2) of the sequence of
layers, there is gaseous deuterium or a deuterium-tritium
mixture. The reaction volume of the shock wave is (1).
The shell (3) is dimensioned in such a way that the fission
fuel is only a critical assembly when, by detonation of the
layer (4), a shock wave compresses the hollow sphere into
a compact structure around the convergence center.



Kurt Diebner: Implosion Bomb with Central
Compartment for High-Voltage Fusion

Neutron Initiator and Fusion Boosting

Postwar patent,
likely based on
wartime work.

PATENT SPECIFICATION

No. 36108/57.

S
O¥P

Index at acceptance:—Class 39(4), P3E.

International Classification:—G21.

DRAWINGS ATTACHED
Date of Application and filing Complete Specification: Nov. 20, 1957.

841387

Application made in Germany on Nov. 30, 1956.
Complete Specification Published: July 13, 1960.

COMPLETE SPECIFICATION
Thermonuclear Reactions

I, KurT DIEBNER, of Eppendorfer Stieg 8,
Hamburg 39, Germany, of German nationality
do hereby declare the invention, for which I
pray that a patent may be granted to me, and
the method by which it is to be performed, to
be particularly described in and by the follow-
ing statement: —

This invention relates to a method for the
ignition of the thermonuclear fuels deuterium
and tritium.

Amongst known attempts for the generation
of very high temperatures, two in particular
promise to be successful, of which each one
currently permits when using a suitable ar-
rangement, the attainment of temperatures of
the order of 10° °K to 10° °K and over. One
of these methods is the generation of con-
verging shock waves through suitable ignition
of an explosive in the form of a hollow body
at its outer shell. The other method consists
in generating highly ionised gases by concen-
trated discharges and making use of the pinch-
effect in a restricted space. One possible method
of execution recorded in the literature is given
by an electric arc burning between two carbon
electrodes, between which a condenser battery
of high capacity and with a high voltage

~Clrcuite:

e present invention consists in a metho
for the ignition of the thermonuclear fuels
deuterjum and tritium, to initiate thermo-
nuclear reactions, wherein converging compres-
sion shock waves are produced in a hollow
body by solid or liquid explosives, the genera-
tion of high temperatures in the centre of con-
vergence of the shock waves being combined
with an increase of temperature generated by
concentrated electrical discharges in the fusion-
able nuclear fuels so that the temperature-
raising effects are superimposed and tempera-
tures necessary for fusion processes are pro-
duced at the centre of the converging shock
wave.

€ mvention rardier CO 1S 10 4 MCHod
for the ignition of thermonuclear fuels to pro-

mote thermonuclear reactions therein, which
consists in detonating an explosive charge in
the form of a hollow body surrounding the
thermonuclear fuel, thereby generating a con-
verging shock wave in the interior thereof,
and creating a concentrated electrical dis-
charge in the thermonuclear fuel at the centre
of convergence of the shock wave in order to
attain a temperature sufficient for the ignition
of the thermonuclear fuel.

In the accompanying drawings: —

Figure 1 is a diagrammatic view of appara-
tus for carrying out the method according to
the present invention, and

Figure 2 shows a wiring diagram for the
apparatus of figure 1.

In carrying the invention into effect accord-
ing to one convenient mode by way of ex-
ample, reference 1 (figure 1) denotes an
explosive body of spherical shell shape pro-
vided with two openings in the shape of a
truncated cone, in which a spherically shaped
high pressure container 5 is embedded for
the uptake of the deuterium 2, pethaps in
gaseous form under very high pressure. The
spherically shaped high pressure container can
however also be dispensed with, and the deuter-
ium can be incorporated directly under pres-
sure into the explosive material, The explosive
body 1 can be surrounded by a further
spherical shell 6, which tamps the explosive
body towards the outside, Two insulated elec-
trodes, for example lithium (lithium 6), be-
tween which an electric arc 4 can burn, are
introduced into the high pressure container
5. For this purpose the electrode material
should have a low nuclear charge number and
be as thin as possible in order to maintain at
related higher nuclear charge number, Lithium
6 is furthermore particularly suitable because
with it tritium is formed in the thermonuclear
combustion process.
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electric connection for the electric arc and the
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connected condenser, in which C represents a
condenser. S is a suitable switch which can

connect the condenser to the electric arc. V.

is the source of tension for the working of the
electric arc 4. The release of the thermo-
nuclear reaction in the deuterium gas 2 is
now to proceed as follows:

The explosive material is so igpited. at.the
boundary surface between 6 and 1, that a
converging shock wave results, which after ex-
ceeding the boundary surface 5, runs towards
the centre of the electric arc 4, and there
contributes to an increase of the temperature
of the already burning electric. arc. The elec-
tric arc burns thereby in a gas of high pres-

sure, so that under these circumstances.it can.

already operate on its own at temperatures of
the order of 10,000 degrees and more.

‘The height of the temperature to be reached
in the moment when the shock wave reaches
the centre of convergence 4, depends amongst
other things on the geometry of the arrange-
ment, and on the explosive material used
(trinitrotoluol or hexogen or others). It also
depends on whether a high pressure container
5 is used, and the material from which it is
composed, as well as finally on the tempera-

e, power and shape of the electric arc.

When the shock wave has reached the centre
of convergence, further suitable measures are
provided according to Figure 1, which permit
further considerable heating of the gas (plasma)
which is under the highest pressure and which
has thereby become highly conductive. Because
of this in the example provided, a further
additional heating of the deuterium by- the
electric spark follows, directly before the com-
pression shock reaches in its last phase the
centre. of convergence. Through this combina-
tion of the various methods in an appropriate
sequence it is possible to attain the highest
temperatures during the arrival of the shock
wave in the centre of convergence. A further
condition is that the. electrodes are still' active
at the moment of the setting in of the dis-
charge. Since it is an electrical process which
is being dealt with, when the condenser C
which has been charged with, high voltage is
suddenly discharged, and since on the other
hand the deuterium gas in- the electric arc 4
is already extensively pre-ionised, it is possible
to add at least partiafly, to the convergence
centre, the emergy accumulated in the. con-
denser. Furthermore, at the moment of con-
necting the condenser, because -of the magnetic
effects in the discharge path, an adiabatic con-
traction of the highly.ionised plasma in the
sense of the pinch-effect takes place, which
has the effect of raising the temperature. In
the given circumstances it is merely a question
of the amount of energy accumulated in the
condenser and which is available for the con-
tinuation of the working process, and the tem-

perature in the convergence centre 4 can be

increased additionally to such an extent, that

the -added energy is great enough to allow the
thermonuclear ignition of the deuterium gas
to take place.

Besides the given example, temperature
effects can be superposed or supplemented,
additional consideration being taken of an
adiabatic compression and suitable temporal
sequence with. combination of gas discharges,
spark discharges, a mechanically or chemically
generated adiabatic compression, detonation
wave or some of them, which are suitable for
producing the temperatures necessary for the
ignition of the gaseous, liquid, and if need be
solid thermonuclear fuels. It is also possible
for example, to fill the space 7 with liquid
denterium. ritinm _or DO _jn _the manne
that the deuterium.2 serves as initiator for|
further larger quantities of thermonuclear fuel.

1 HIELS L)) WILl dil P d ULIIOW 00U
can also be constructed, which-can also cause
the ignition of the thermonuclear fuel, in the
convergence centre,—such-a fuel corresponding
to the deuterium 2—and/or to use the latter
for the initial ignition of further quantities of
the same or of other thermonuclear fuels, Any
other formr of -hollow body which permits the
production of a suitable converging compres-
sion shock-under suitable ignition is also ad-
missible according to the purposes for- which
the ignited thermonuclear fuel is to be used,
whereby it is particularly to be noted, that these
installations can also be used to produce
thermonuclear reactions which-do not-lead or
need niot lead to ignition.

It is also conceivable, for example, for
deuterium enclosed in a volume, to be pre-
heated by adiabatic compression; electrical dis-
charges or any: other means, and then to be
ignited by a- linear and/or if necessary con-
verging compression shock, or else to achieve
this- with adiabatically- pre-heated thermo-
nuclear fuel, using concentrated -electricat dis-
charges. Such installations as mentioned in
the last example are suitable when-their inter-
mittent activity is controlled for- the produc-
tion of mechanical energy. The process ex-
plained-in Figure 1 can also be carried out in
a large pressure container-and thus be suitable
for maintaining-in this large boiler, pressures
and/or temperatures required for energy with~
drawal or energy generation- for- certain pur-
poses. This cam take place during the inter-
mittent or continuous running-of several such
processes, respectively repeated any number of
times, whereby temperatures and/or- pressures
canr be-added. to any desired purpase, such as
heat engines, the drive of turbines, and others.

WHAT I CLAIM IS: —

1. A method for the ignition of the thermo-
nuclear fuels deuterium and tritium, to initiate
thermonuclear reactions, wherein converging
compression shock waves are produced in a
hollow body by solid or liquid. explosives;, the
generation of high temperatures in the centre
of convergence of the shock waves being com-

Fig. |
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Fission Bomb, Mass 2000 kg,
Yield 10s of KT, Tested 1944-45

“ Component H Gadget/Fat Man | Thuringian Device ”
Neutron ~ 7 g beryllium/polonium-210 | Deuterium + lithium with high voltage
initiator “urchin” ~ 1.25 cm radius

1.25 cm radius and/or external 6 MeV betatron
Pit 6.2 kg 2%9Pu For test: <1 kg inner layer of 25°U
4.6 cm radius with ~ 5-10 kg natural or
low-enriched U outer layer
For deployment: ~ 5-10 kg 23U
~ 5 cm radius
Tamper/ 108 kg natural U ~ 100 kg natural U
reflector 11.1 cm radius ~ 11 cm radius
Neutron Boron-10 plastic ~ 1.3 kg cadmium
absorber 3.2 mm thick ~ 1 mm thick
Pusher 130 kg aluminum ~ 130 kg aluminum
23.5 cm radius ~ 23 cm radius
Explosive Composition B and baratol TNT, RDX, and liquid oxygen
2500 kg, segmented ~ 1400 kg, segmented
~ 70 cm radius ~ 63 cm radius
Explosive ~ 180 kg aluminum ~ 140 kg aluminum
case 72.5 cm radius ~ 64 cm radius
Ballistic Steel ~ 190 kg steel
case 4.5 mm thick ~ 4.5 mm thick
75 cm radius 65 cm radius
Overall radius 75 cm ~ 65 cm
Total mass 3000 kg (bomb only) ~ 2000 kg
4670 kg (with shell and fins)
Delivery Boeing B-29 A-4, A-9, or A-9/A-10
system heavy bomber ballistic missile
Explosive 20 kilotons For test: < 1 kiloton
yield For deployment: ~ 5-100 kilotons

A number of sources reported at least four successful test
explosions from October 1944 to March 1945.

Test explosions were likely kept as small as possible by using just
enough fuel to briefly achieve criticality, both to conserve weapons-
grade fuel and to minimize the mess made in German territory.

With enough fuel, fielded versions could have had larger explosive
yields than the first U.S. fission bombs.

For more information, see Forgotten Creators D.8 and D.15.



Fission Bomb, Mass ~300 kg, Yield <1 kT, Tested 1944-45?

Erich Schumann and Walter Trinks. DE977825.
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T. J. Betts and R. P. Linstead. 15 Sept.
1945. AFHRA A5186 pp. 904-1026.

Certain items have been omitted
because of security considerations... Of
particular  significance were the
statements, made by German experts in
the rocket and controlled missile field,
that much of the priority accorded their
work by the German High Command
was in anticipation of the use of atomic
explosives. These authorities stated that
KWI had repeatedly assured Hitler that
an atomic explosive would be available
for use within a comparatively short
time. During the last months of work by
the Peenemiinde staff, V-weapons were
designed with much smaller war-heads.
Quite possibly this trend was in
anticipation of  the successful
development of a German atomic
explosive.

What I know is the actual preparation for
the prototype production of the two fully
constructed atomic bomb types for uranium
and plutonium... I was not allowed to know
anything about it, so I can only say that
there were two standard types for use
against cities and two more of a different
size, which were supposed to be tactical and
contain smaller charges. I learned only after
the war that one of the two smaller ones
would have had a charge equivalent, that is
a comparable explosive material quantity,
of I believe 130 tons. This was supposed to
be wused against railway tunnels, port
facilities and military installations. The
point was that the small weapons required
only very little material, which overcame
first of all the shortage [of fission fuel]... |
know that the smaller was about the size of
the SC 250, but the weight was higher.

Distribution: 27 Mar L5
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BW_INFORMATION

SOURCEs MFIU No 1, 13 March 4§,

P Intelligence Bulletin Ne 1/47
(From CPM)

Desperation Warfare

¥ ®x % % % %X * % %

16e

Microbe Bombs

FW (captured 1 Mar vic AMMERN) saw appr one hundred 250 kg bombs
stored in a hall at Flughorst (st, MAGDELEURG. Pi¥ was told that these
were microbe bombs,

4s described to PW, the bomb has two detormting chambers (one in
front and one in back) with 2 side fuzes. In the center of the chell
is an empty leed lined chamber with threaded opsnin: on the side inte
which & tube is sorewed. The opening has 8 threads and when the tube
is screwed into the last thread it is opened and the microbes which
have been stored in the tube escape into the chamber. The opening is
smeared with a gelatinous substance %o prevent the escaps of germs.

P thinks the zerms sre of cholera types

Explowive

; Fuses

S i
> =

7 lead Chamber
Where Tube is Attached

$ & B % b 2 ¢ & ¥

Ge2 COMMENT s

This (260Rg) seems quite large for s single BW bomb. Further
interrogation is contemplated, and information will be forwarded.

Col Paget
Dr. Maas

DECLASSIFIED

Au!hu'll‘(:_"i‘, .

NARA RG 165, Entry NM84-187,
Box 137, Folder BW 55

Small prolate warhead with two-point ignition,
similar to (but less powerful than)
postwar U.S. designs such as W45,

For more information, see Forgotten Creators D.8, D.15.



3. The German H-Bomb:

The “Six-Ton Bomb”




9. Over 30 Sources: with Fission Primary, Radiation Implosion,
~1.6 Megaton Yield, Expected Test 1945-46

Werner Grothmann, 2002: “ ... Himmler once mentioned in a small circle that the first prototype of this could
come at the earliest between June and October 1946... ... By the way, what the physicists told Himmler in their
private lecture on the had really electrified him, because he heard that the explosive effect would be a hundred times greater than that of the
uranium bomb.”

Wolfgang Ferrant, 1945: “Our purpose was to produce, within an extensive reaction area which contains a very large number of atoms capable of reacting, a
temperature or an almost entirely uncoordinated heat motion, such as prevails on the stars. At the same time, the density of the reacting material should be
as great as possible. Under these circumstances atomic reactions will occur... ... Our method,
therefore, results directly in the creation of a source of neutrons of greatest intensity... If the purpose is to obtain energy alone, the neutrons formed will be
utilized in splitting the uranium atom; and in that manner extraordinary amounts of energy will be liberated, as a first product, by way of the neutrons. The

, therefore, will be surrounded by a coat of uranium. Quite possibly a special advantage could be obtained by adding a quantity
of uranium D compound to the ““large particles” and to the recipient mass; because in this manner a considerable amount of energy will be given off by
uranium fragments located within the reaction area, and this state of affairs might possibly result in further increases of temperature within the reaction

area. ...
I

Hans Thirring, 1946: « compared to kilograms of plutonium [for
fission], in such a way as to produce an effect several thousand times as large as before. God have mercy on the country over which a of

If the idea is realizable at all, the former uranium bomb or plutonium bomb would only play the role of a sparkplug in such a
super atom bomb.”

Heiko Petermann, discussion notes with Alfred Klemm, 5 March 2004:

Immigration of Austrian Scientists to Soviet Zone, ca. 1949: “SCHINTLMEISTER, Dr Josef Peter... During war, succeeded in isolating Transuranen to
Transuranen 104... In September 1948 he reportedly contacted JOLIOT CURIE on problem of extracting plutonium. Censorship intercept indicates subject
is R

U.S. Army CIC, 29 September 1953: “Karl Lintner... was Dr. Georg STETTER’s assistant in the Second Physical Institute
... All of STETTER's research material and notes fell into the hands of the Soviets in 1945...”

Assistant Chief of Staff, US Army G-2, 6 April 1954: “During the war, the nuclear physicists of the Second Institute of Physics in Vienna engaged in a
research project of The research was carried out mainly by
Dr. Karl LINTNER under the supervision of Prof. Dr. Georg K. F. STETTER.”

Air Intelligence Report, 15 June 1946: “ . In Germany a letter was picked up by the American censors. It had been written by a
g Y y p p by

German desirous of exchanging information for an opportunity to go to the United States. The writer professed knowledge of ‘heavy water’ research in
Germany and of an ‘even more deadly weapon than the atomic bomb’.”

For complete quotes and sources, please see Forgotten Creators D.9 and D.14.




9. Over 30 Sources: with Fission Primary, Radiation Implosion,
~1.6 Megaton Yield, Expected Test 1945-46

Edmund Tilley, 13 July 1946: “KASTNER told Lt. GUTMANN of a new radio-active bomb, . This bomb has no fins and is lowered by
parachute... In July 1944 a small group of the Forschungsstaffel was sent to Northern Finland [to map a test site]...”

Eugen Séinger and Irene Bredt, 1944: “As an example of area attack with single propulsion and full turn, we use the attack on New York at a range of 6500
km. For ¢=4000 m/sec, the , and the detailed attack runs as follows...”

New York Times, 4 December 1946: “Wernher von Braun... revealed today that before the war ended the Nazis were building a 100-ton rocket to strike at the
United States... He said it would have carried and would have traveled thousands of miles to strike the United States.”

Hermann Zumpe, 7 November, 1946: “...the maximum weight allowable for the motor, fuels, and shell was 20 tons, leaving
Allen Dulles, 14 March 1944: “Length 15 to 17 meters, weight of explosive 4 to . Rocket consists of over 1000 parts...”

Gordon Gaskill, March 1945: “The leading V-2 authority for the United States Strategic Air Forces in Europe [Donald Putt]... has calculated for me
approximately what kind of rocket might hit New York. Leaving Germany, it would weigh 63 tons, mostly fuel. Its of high
explosive.”

Charles Chamberlain, 9 February 1946: “Another atom scientist in the British occupation zone of Germany---Prof. Paul Harteck of the Kaiser Wilhelm
institute of physics in Berlin---said that the light rays thrown out during the enormous explosion of an atomic bomb added greatly to the destructive force...
This frees an amount of light which is beyond the visible spectrum. Only a few people know that the reflection of beams of light on solid bodies also exerts a
mechanical pressure. This pressure is so small where our normal light is concerned that it is not noticed. The amount of light freed by an atomic bomb is so
great it destroys walls.”

Rodolfo Graziani, 1948: “Everybody can say what they want about the matter of secret weapons; but the fact is that secret weapons in Germany were there:
they were there in the most absolute way... There was the V-1 and there was the V-2, but it went all the way up to the V-10 which destroyed within a ten-
kilometer radius every element of life.”

Pittsburgh Press, 7 August 1945: “21ST ARMY GROUP HEADQUARTERS, Germany, Aug. 7 (UP)... The bomb, it was calculated, would wipe out
everything within a radius of six miles. A famous German research scientist [Wilhelm Groth, in] charge of the experiments was flown immediately to Britain
at the time. He estimated his work would have been completed by October [1945].”

Daily Mail, 30 October 1944: “Immense concrete works on top of a hill in Artois, near Saint Omer, were intended as a launching place for flying bombs,
which, the Germans boasted, would wreck New York... German engineers told local French people that when the vast machinery was installed and ready to
fire, the district would have to be evacuated for six miles around.”

Goffredo Coppola, 16 February 1945: “The Germans have found the means to disintegrate the atom... The disintegration occurs in successive cycles and
covers vast areas of tens of kilometers. In the laboratories work is at full capacity.”

For complete quotes and sources, please see Forgotten Creators D.9 and D.14.




H-Bomb, Mass 6000 kg, Yield ~MT, Expected Test 1945-46

Primary sources for hydrogen bomb design
Singer| Daily |Evening| Kober |Ferrant |Schumann] Kiistner| Sorg |Thirringjvon BrauniZumpe|U.S. Intel | Klemm ¢ranziani Jetter | Grothmann
1944 |Mail 44| Std. 45 | 1945 1945 1945-52 1946 | 1946 | 1946 1946 1946 | 1946-51 |°47,°04 | 1948 1950 | 2000-2002
S “Swollen
5 bomb”
6 tons Tons 6 tons |6 tons| 6 tons 6 tons | 6 tons Tons
=] (apparently
2 very large)
6 ) _ =
3 6-mile | 6-mile 10 m(\),fél 6-mile rle?a(t):r
E blast | blast | 8T | \reoa deadly blast 5
@ . . than weapon - than that
= radius | radius . tons | Megatons p radius |
a nitro- . than the ega- of the
g (~16 ] (~1.6 .| poten- | potentially atomic (~1.6 tons i
s glycerin| . c uranium
e mega- | mega- tially bomb mega- bomb”
5] tons) | tons) (mega- (>>20 tons)
tons) kilotons) (megatons)
H- . - Explosivg Radio- | H- | Lithium H- Highly H-bomb
2l bomb| m- [ACMCl g with H'bf’rﬁlb active; | bomb)| pydride H'b‘;,m;’ bomb | H-bomb [ secret | . | with
Slimplied bomb 'reacbt“’nz’ bomb | lithium l,‘;’f H-bomb g slied (LiD?) 1mk1;’ 1ed Vimplied|  With [ military [ pomb |lithium| Hydrogen
2| by implied H- (;rnd with |deuteride dlt t1u'r3 1m1t))hed by |H-bomb . yb by }llltl(;lg(rin project implied fleuteridd bomb;
2| bomb| by ‘mg 8 dithium | (LiD) | SRS Y L bomb|  with omb 1 pomb | Nydrde, e | by |LiD) & fission
§ mass | blast ly hydride and (LED). and mass | mass fission mass mass deuterium 6 blast | fission bomb
g' and | radius bdgst (LiD?) | fission 1;sllcl)n and and | bomb gnc.l and apd/or and radius | bomb | as trigger
|priority radius fuel ¢ Jparachutd briority| trigger priority priority tritium tritium trigger
g |Parachut]
=IRocket] Rocket from | Plane Rocket |Rocket|] Rocket Rocket
& plane
= “Test
Oct. S 9 Lat
2 1945 |, Sit 1945 Soon 1946
< by 1945
Stetter, Kastner, (Likely| Stetter, | Klemm, Himml
& other [ Ferrant, Petersen, Jentschkg Puru- |Jentschke,|Mattauch fmmiet,
S Austrian Sorg - : SS,
S| Aus- scientists AEG Austri,a ol pet and on Braun| cker | Lintner, | Austrian Kammler
= : eter- ;
;_ trian Groth | Gerlach, scientists Schumann, nuclear | sen othgr SS and | and his| Mattauch, n.ucle.ar Jetter | (implied),
3| scien- Toma- | Austrianf  Trinks | 0o > | Austrian| Kammler | car full| Ortner, |scientists Austri
=| tists schek. |scientists Schulz- Sorg | yuclear | (implied) | of | Czulius, |(implied) ustran
@ 2 P o . ) nuclear
= AEG |(implied)] Kampf- scientists bomb | Schintl- productiof o
i . scientists
scientists| henkel plans) | meister |elsewherd
: Austrig Tail-
- French Austria, . . . .
S|Austria 1aunch| Celle | Berlin, Berhr.l, Berlin | 4 \qiria | and | Austria | BoltC Austria | fingen, Austr-la,
8 , . Austria area Baltic coast Berlin Berlin
- site Munich .
coast Austria

For more information, see Forgotten Creators D.9 and D.14



Heinrich Himmler’s Adjutant, Werner Grothmann
2000-2002 interviews by Wolf Krotzky, Jonastalverein Archive, Arnstadt

[p. 31:] There were three different
directions:

First the uranium bomb, which was
Ohnesorge's main passion and on
which Diebner also worked.

Second the plutonium weapon, on
which Ohnesorge had worked on the
fundamentals, and which was also
researched in Austria, along with other
directions. Incidentally, the wuse of
other materials besides plutonium was
also investigated.

[p. 9:] What I know is the actual
preparation for the  prototype
production of the two fully constructed
atomic bomb types for uranium and
plutonium.

[p. 18:] It was true, however, that there
were two entirely different
constructions;




NARA RG 238, Microfilm M1270, Interrogation Records

DECLASSIFIED
ity: NND 760050 (1945-1949); NND 760050 (1945-194;

By: NARA NARA Date: 1976

L

Prepared for War Crimes Proceedings at Nuernberg, Roll 24

Ref No SAIC/FIR/15
27 Jul 45

SEVENTH ARJIY INTERROGATLON CENTER
APO 758
NOT:S ON HIMULER AUD HIS STAFR

BY IL sLM FUSHRER, ADJ 1O HLMLER
Final Interrogation . epcn,

4. PERSUNALITIES
a. HILMIER's Field Hg

GROTHMANK | SS-OSTUBAF (Lt Col)

Adj to HIMMLER from 1941 to
the last; supervised military
matters of WAFFEN-SS. Born
HAMBURG; 29 years old; blue
eyes,l,75 m taxl.

. Scientifjc Personalities

SCHUMANN, Prof nuclear
GERTHSEN, Prof nuclear
GEIGER, Prof nuclear
GERLACH, Pror  nuclear

TOMASCHEK, Prof nuclear

VON UND ZUR MUEHLEN, Prof

SCHIMAUSS, Prof
VON FICKER, Prof
GUTHNICK, Prof

HECKIJANN, Prof

KIRCHNER, pror huclear

Director, First Physics Institute,
University of BERLIN, and of HEE-
RESVAFFENAMT (Army Ord Dept) .

Director, Second Physics Institute
University of BERLIN; atom
research.

Director, Physics Institute, TECH-
NISCHE HOCHSCHULE (Technicai Col-
lege), BERLIN;atom research.

Physics Institute, University of
L{UNICH.

"hysics Institute,TECHINISCHE
HUCHBCHULE, MUNICH.

Geological Institute, TECHINISCHE
HOCHSCHULE, NMUNICH. Expert on
Geology of iussia.

MUNICH.

VIENNA.

tieteorological Institute,
Lleteorological Institute,
BERLIN-BABELSBERG.
HAVBURG-

Observatory,

Director,
BEEZRGEDORF.

Observatory,

Director, Physics Institute, Uni-
versity of CULOGNE. Expert on
atow physics.

Himmler, Grothmann, and
the Nuclear Program

Russian Department of the Archives of the State
Cooperation of Atomic Energy, Austria 2, pp.
302-304, Expert opinion of Kokin on a statement
by Dr. Kober, 21 August 1945.

Prof. Stetter from Vienna, who is concerned with
the disintegration of the nucleus of lithium
hydride, has discovered that this reaction is not
stable, that is, that it continues automatically
after the beginning; exceptionally large energy of
the nucleus is released, and the whole
experimental facility explodes (experiment at the
test site). Prof. Bethe regards this reaction as a
source of solar energy. In addition, this reaction
brings about a change in the technique of
explosives because the strength of the explosion is
10° times greater than in the case of nitroglycerin.
This reaction was studied in many institutes, with
the participation of professors Gerlach and
Tomaschek—in Munich. Prof. Stetter from Vienna
has developed a theory that this reaction should
begin at the temperature of 10° °C. If this theory
is correct, a test facility that can use this energy
for practical purposes is easy to build. [...] Dr.
Kober asks permission to do so, and pointed out
that AEG has already patented this issue.



Georg Stetter led a large group
of talented nuclear scientists in

Austria. In 1939, he filed

patent on both fission and
fusion reactions and devices.
Throughout the war, Stetter and
his colleagues worked on fission
and fusion reactions and bombs.

Die Massenbestimmung von Atomtrimmern aus
Aluminium, Kohlenstoff, Bor und Eisen.

Von Georg Stetter in Wien.

Mit 6 Abbildungen. (Eingegangen a

Mit dem frither beschricbenen Massenspektroskop fiir schoelle und seltene Kor-
puskularstrahlen werden nach entsprechender Weiterbildung der Methodik Spektral-
kurven der Sekundirteilchen aus den Elementen Al C, B und Fe anfgenommen
und aufler «**. und a*-Teilchen in allen vier Fillen H-Teilchen (Fehlergrenze 5%);)
einwandfrei festgestellt; somit auch die Zertrimmerbarkeit dieser vier Atomkerne
endgiiltig bewiesen. Die dber Zahl und Reichweite der Atomtrimmer sich er-
gebenden Daten stimmen mit frither in Wien gefundenen Resultaten im grofen
und ganzen fiberein.

Einleitung. Vor etwa 1!/, Jahren habe ich in dieser Zeitschrift )
einen Apparat zur Massenbestimmung schneller und seltener Korpuskular-
strahlen beschrieben, wobei hauptsichlich an die ¢/m-Bestimmung der bei
der Atomzertriimmerung beobachteten ,H*“-Partikeln gedacht war. In
derselben Arbeit konnte ich noch iiber erfolgreiche Messungen an «-Strahlen
aus Polonium sowie an natiirlichen H-Strahlen (aus Paraffin) berichten,
spiiter auch an «-Strahlen anderer Herkunft?). Anfang 1926 gelangen
die ersten einwandfreien Versuche an Atomtriimmern aus Aluminium, die
zusammen mit einer Diskussion der zahlenmifigen Beziehungen im Massen-
spektroskop an anderer Stelle vertffentlicht sind *). Gelegentlich von noch
nicht abgeschlossenen Untersuchungen an Actinium, die gemeinsam mit
Frl. E. Rona unternommen wurden, trat infolge Platzens einer sehr diinn-
wandigen Kapillare eine starke radioaktive Versenchung des Apparates
auf, die trotz griindlichster Reinigung nicht villig beseitigt werden konnte
Er mubte fast zur
Ginze neu gebaut werden, um die Versuche mit Atomtriimmern, bei denen

und diesen auf liingere Zeit unbrauchbar machte.

wegen der minimalen Ausbeute auch eine schwache Verseuchung einen
Erfolg unmoglich macht, fortsetzen zu kénnen.

Fiir die weitere Arbeit war zunichst beabsichtigt, womdglich andere
Nachweismethoden zu verwenden, von denen die von G. Ortner und dem

1) ZS. I. Phys. 34, 158, 1925.

) Phys. Z8. 27, 735, 1926 (Vortrag, geh. a. d. Dusscidorfer Naturi.-Vers.);
Verh. d. D. Phys. Ges. 7, 34, 1926.

%) Mitt. a. d. Inst. £ Radiumforschung Nr. 181.
Ark. f. Mat., Astr. och Fys. 19 B, Nr. 10, 1926.

Wien. Ber. 185 [2a], 1926;

a

[

"

G-378. Georg Stetter. Technische Energiegewinnung mit Hilfe von Kernreaktionen. FA 002/0762.
Deutsches Museum Archive, Munich. Early 1939.

In the main we have to differentiate between the induction of nuclear reactions by ionizing, that is
rapidly moving charged particles, and the analogous effect of (uncharged) neutrons. In the first case,
it is important to avoid the loss of energy occurring during ionization, that is, the total energy
released by the individual particles must be retained by the system, as speed of other particles
(nuclei), at least in the main, for further nuclear reactions to be exploited. This is made possible by
highest spatial and temporal concentrations of the process; the same must therefore be performed
on a small volume and approximately adiabatically, because the very high temperature condition
can exist only for a very short time. As an example, a high-voltage capacitor discharge by highly
compressed deuterium gas is considered: high-energy, short-term discharge (about 1 million volts
surge), small electrodes of low heat capacity, if necessary also from fissile material, discharge volume
of a few mm expansion at such pressure that the resulting ionizing particles ("H, *H, 3He) practically
run into each other. The arrangement results in an explosion of tremendous energy development.
However, a slow burning off is not possible because, as already indicated, temperatures at which
these reactions still sufficiently occur cannot be maintained for longer periods of time. An advanced
technical application would be to think about successive periodical explosions.



Postwar U.S. Intelligence on Wartime Work on LiD Bomb

"
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P10k

Air Intelligence Report No. 100-13/1-100,
Significant Developments and Trends in
Aircraft and Aircraft Engines,
Antiaircraft Guided Missiles (15 June
1946). p. 93. NARA RG 38, Entry 98C,
Box 11, Folder TSC # 3001-3100.
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Immigration of Austrian Scientists to Soviet Zone.
NARA RG 319, Entry A1-134A, Box 31, Folder
02/006 430.
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Robert A. Snedeker, CIC Sub-Det “C”

(Vienna). Agent Report. Dr. Georg Stetter’s |
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Patent Concerning Production of Atomic g\:
Energy, Technical Intelligence, Vienna. 29 2»_*
September 1953. NARA RG 319, Entry Al- | 2=

134B, Box 749, Folder 23 Nov 95 Georg
Stetter XA001081.

On 23 September 1953, Dr. Kerl Lintner, Second Physical Institute of ?he Uni=-
versity of Vienna, was interviewed by Informent 1063 and stated the following:

Authority /\

Source was Dr. Georg STETTER'S assistant in the Second Physic?l ?nstitute
during World Wer II, when STETTER was working on the splitting ?f the lltplum :
nucleus. STETTER intended to have certain processes patente?, in congeotlon with
splitting nucleii, but Source is unaware of the result of this 1nten?10n.. All of
STETTER'S research material and notes fell into the hands of the Soviets in 1945
and to Sources's knowledge STETTER has not concermed himself with gucl?ar resegrch
since that date. Source considers STETTER the best nuclear physic}st in Au§tr1a?

, belore obtal
of Viemna, was affiliated with the Uni
Austrian Nitrogen Works.

ted Austrian Iron and Steel Works and the
(F=3)

DECLASSIFIED
Authority N

NARA RG 330, Entry A1-1B,
Box 103, Folder Lintner, Karl.

AGENCY REMARKS

According to information received in Aug 1949 from an untested source, one Dr. Karl
LINTNER was assistant to Prof Kerl PRZIBAM at the Second Institute of Physics in Vienna
Source declared PRZIBAM to be pro-Russian and believed without being sure thet he was ij

Lo o D

During the war, the nuclear physicists of the Second Institute of Physics in Vienna
engaged in a research project of releasing high amounts of energy through nuclear react]
ggN;:gnlizgiumtgzdrite crygtal ¥Li H*. The research was carried out mainly by Dr. Karl
‘er A sup?fv131o? Sf Pfsf. Pr. Georg K. F. STETTER. The project failed bec
sufficiently resistent to heat,
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Washington 25, D. C.
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AEG and Austria: Wolfgang Ferrant

Wolfgang Ferrant, 1945, report G-367 written for U.S. occupation forces in Austria, Deutsches Museum Archive FA 002/700.
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tubes H{ L} lié eee The first of these cascade is operated with a frequency of v,

The decision in this matter involves an additional demand we nust

make upon the reacting mags: the ‘emand thut this muss ghould be ionizable in

and tho second with a freguency of 2v. Under this procedure, the higher frequency
its totality with the lowest possible expeaditure of energy.

is produced from the lower by means of freguency=-doubling, so that the two cascedes -

2. THE PROELEK 0% sORE OF ICHWIZATION AT A LINILNUM

vibrate in dependency on one wiothers The frequency-cdoubling und the coupling
However, the choice is in fact restiricted to lithium, the lutter leing

of the cescodes is effected in the usuel, familiar manner.
a substance which coes not carry more than thrse onveloping clectrons. l.orcover,

V. TUL TYPES OF ATO! TC FROCESS the lithium roadily ccmbines with heavy hydrogen to form a hydrides LiD. The

Yo

1. Suitable Substances cor pound, that is the lithium D hydride, contains a total of only four electrons,

which
Qur purpose was to produce, within an extensive reaction area Xhxk so that the totel work of ionization is,at worst, only of small smount,

conteins a very large number of atoms capatle of reacting, a te:pcrature or an All esicde fromn other considerations, lithium D hydride is well suited

alnost entirely uncoordinated heat motion, such as prevails on the stars. it the as the choice of substance both for the "lar;e purticles" and for the recli:iont
same time, the ¢ usity of the reacting material shonld be as grect as possible, substunce, kxzauxx not only because the heavy hydrogen participates in the atonmia
Under thesc circumstances atomic reactions will occur; and these ’ reuction, but also btecause the lit ium, like ise, purticipuates. The following

%
reactions are to bt u.n‘:.c p.;ted: ((4}x’ﬂg . ‘ﬂ/{&) J/f ‘ﬂd ‘1///‘ 3 ‘,'
‘L.( i at/, "/¢: Y2 (d,«), "/IL,

“hore ocours in the reaction crea a formation of charped purticles & ,p,

reactions will enjoy the advantage of optimum exploitation of thc energies present,
thrusting
since there is no possibility of energy losses from the mmkikaimx ntoms, due to inx

the fact that all of the atoms present have us an averege the same kinctic cnergy.

but wlso a fomation of neutrons thit can cusily split off., Our method, therefore,

Consequently it cannot happen ‘hat eny of the thrusting atoms of great energy

results direetly in the creation of a source of neutrons of greatest intensity.

collide continuelly with particles possessed o lower energy, thus constantly

hls method, consequently, has nothing to do, directly, with the s; litting

losing energy even if no atomic reactions ocecur, If the mass within the reaction

arce is ionized, the thrusting toms, »-ain, are ixmxxpxhkm no lonrer cupable of of the uranium utom,

siving off ionization onergye. Advantag will be tuken, of course, of xkm Hahn's discovery; especially

- Formution of uan ionized reaction arewn precuproses the existence of whon the purpose is to obtain purs energy, und not merely to obtain neutrons und

an incidentd supply of cnergy.

e feirly large aree contalning a great number of atoms which likewise are in a

condition of themic movement. I the purpose is to obtuin energy ulone, the neutrons formed will be

Tt is worth mentioning, brieflyy and by way of contrast, how unfavorable ' utilized ia splitting the uraniun stom; and in that nanner extreordinary amounts
conditions sre when the ordinery experimental arrangement is adopted, Thus if of energy will be liverated, as & first product, by way of the neutrons.

¢« particles, deuterons, or protons are rreuntly mccelerated, tnd these rays are

-

cr—a—e, C e

*/,‘(7;://&& - - < !

,{l—s".)/‘ E




AEG and Austria: Wolfgang Ferrant

Wolfgang Ferrant, 1945, report G-367 written for U.S. occupation forces in Austria, Deutsches Museum Archive FA 002/700.

y e =

A 24

E=1040

German
SEC RET

The lithium-D=hydride, recipient, therefore, will be surrounded by

a coat of uranium,

(i te possibly a special advantage could be obtained by adding a
quantity of uranium D compound to the "large particles" und to the rocipient mass;
because in this munter & considerable amount of energy will be piven off by uraniun
frusments mmx located within the resction area, and this state of affuirs night
possibly rosult in further increases of Lemperature within the reaction area.

Of course, a trouendous energy is reguired to obtain complete ionization of the
uranium atom. Unfortunately I am unable correctly to estimate at this time whetler

1)

an adnixture of uranium would in the end be profitablo or not. Becuuse it mipght

1) To make such forecust, it would be necessary to have on hand the requisite
tubles and sumerical cata, such as could bLe obtuined, for instance, from
the tables of nuclear physics, But these tables aure no longer obtainalle.

This defect, I hope, will not prove Lighly detrimental, howover, so far

as the basic ideas for our method are concerned.

happen that the energios to be expended in complete ionization of the uranium
admixture are of such magnitude that tospcratures in the reaction area would drop
to a point vhere the renction could not mxaxxx get under ways

T LOCALIZATION OF THE ENERGY

1, Extent of the lonized Areasy VWalls of the .euction Area.

It is of the very essonce of our method to concentrate the exnergy upon
a small, but not too small area; and this purpose is achieved by making use of
the "larre particles."

Now the question urises whether a completely ionized recction area is in

any way stable,

- u - 35
s
L aoss

Moreover, tie Jath radii obtszined are sraller than the reaction area,

so that the localization of energy 1s actuatly elfected.

% 11 be recessary to distinguish between trno

the reactior area, and self heating in ti

©

f atomic reactions comes about within the
es charzed ss a result of these reactions

(% p) will produce at within the reaction area, increzsing the latter's

perature until ¢ entire naterial within the reaction srea is -~onsumed.
2) The alpha rays and protens of high energy resulting from th: :tomic
reactions will pasc through th reaction area, penetrating to ¢ 1atter's

all;" and tiey wil! senetrzte wuch more deeply than the D and Li atoms,
ince the alphz rays and protons are wuch richer in eneryy.
Ir the alpha,p particles occur in such large nurbers about the environs
of reaction area become ionized and hoated, theye vill te formed an
ernal reaction zone within which atomic reactions may lik.owlse occour,

Mrnally, the cuter reaction zone w

-

-
-

assume such dimensions trat even tle

algha rays and protons forming the reactions no longer leave that zone,

1)

d are compell:d by the magnetic field to mcve along circular paths.,

If an external reaction zone or this nature is developed, there will
result an explosion of the entire Li D mass, since the external resaclion

zone is copable of enlar;in: itself on the strength of its own znergy production.

1) . 2 - - - A
/ Always understood in large guantities, since particles roving in tns direction

of Lie magnetic field strength are cepable of leasving tie reaction area.
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6-Ton Radioactive
Bomb That Must
Be Dropped with
a Parachute
(~Megaton Yield)

Planned Test Site in
Northern Finland
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Enemy Personnel Ixploitation Section
FIELD INZFC TION AGENCY TECHNICAL
Control Commission for GERMANY (BE)

B.4.0.R.

Siiea 1
SUBJECT : Secret Ilissiles. \i
,'\-
FROM : Major E. TILLEY. Qf (\
{0~
T0 : It.Col. P.M. WILSON.
1. Lt. F.T. GUTMANI, of 2940th Zngineer Technical

Intelligence Team (R), U.S. Army, has just returned
from Austria with three of SCHUILZ-IAIPFHENKEL's
assistants, all of the Forschungsstaffel.

Lt. GUTMANN went into the Russian Zone in Austria
and saw a gendarme, Anton KASTNER, in EURATSFELD near
Yo opmmoar 2 T ot et il  GUTMANN

o Aot ol o

of a new radio-active bomb, weighing six tons. This E
bomb has no fins and is lowered by parachute. J| KASTIER
Se L the fuze

¥
.

part of this new secret missile

Colonel PETERSEN was said to have been in charge
of this secret missile at
Colonel PETERSIN'S

OXW. KISTNER claimed that
apers and documents were left b
HOREI er

s UPD
to be in Spain

ND&CHO 1n Al
is presumed

MR

Colonel PETERSEN

4 Hauptmarm(Captain) SORG is said to have been
Colonel PETERSEN's Chief Administrative Officer and
also in charge of organization. SORG is still living

at UTTING on the AMIERSEE.

It. GUTMANN believed that this new radio-active
bomb may not be unconnected with the "Wdrmesuchgerit"
described by SCHULZ-KAIPFHENKEL. This must be a very
secret instrument,for SCHULZ-KAMPFHENKEL did not tell
any of the Americans aboutiittg existence and would not
reveal it to us at CBERUSEL.until a high pressure was
exerted on him. He continues to call it "Warmesuchgerit",
which means heat searching or finding instrument, but
he describes it as an aircraft instrument for measuring
temperatures on the ground during the flight of the
aircraft. If this were all, the instrument would be
called "VWdérmemessgerit" or "Temperaturmessgerit".

\ 2 T the
SCHMITTHUSEN has beén indicated as

man in the
Forschungsstaffel who knows most about this "Wirmesuch-
gerdt". I shall interrogate him with Lt. GUTMANN on
llonday, 15th July. He is likely to prove stubborn for
I saw him for a moment outside FIAT and asked him to
prepare imuediately a list of all hide-outs for Top
Secret documents.- He did not know that we had found
the boxes at HARBURG which he himself had dug into the
ground. He was informed smilingly that 20 years behind
barbed-wire were awaiting him if he continued to deny

LJOPSEGRET = =T ES

fornp_aﬁcﬂfﬂ'—

such well-known facts. He quickly agreed to let me
have a complete list by Monday.

PILLEWIZER is the glagier expert of the Forschungs-
staffel. He has written two reports for us at Lt.
GUTMANN's reguest. The most significant sentence at
the beginning of the second report, on the activities
of the Forschungsstaffel in Iappland in 1944, reads
as follows

"In July 1944 a small group of the Forschungsstaffel
was sent to Northern Finland in order to demonstrate,
Oy practical experiment, the feasibility of guick map-

. = TP T TOTCoUS 0Ll LA DPLIANId,
i.e. to make maps quickly for topographical evaluation
of hardly explored territory."

The rest of the report explains more fully the real
purpose oI this expedition for the work was started in
VUCTSO and PARKXINA, both in the Artic Circle, and was
continued there after the Germans had evacuated all
Southern finland. Later they photographed the
SAARENTAEAE area in 7est Lappland (ENONTOEKIOE area).
It is hardly likely that such an important and secret
group of scientists could have been left in the Artic
Circle as late as November 1944. After completion of
the work PILLEWIZER returned with his group, via NARWIK
igi'CSLC’ to Germany, where he arrived in mid-December

+ .

This expedition may have served the same Hurvose
as other expeditions of SCHULZ-XANPFHENKEL, i.e.
obtaining data of the gffect of new deadly weapoas or
submitting data to enable the High Command to carry out
such experiments with such missiles.

Lt. GUIMANN, who has not had much sleep for the
last few days, will give me a copy of his report on
this new missile on fonday and I shall show it to you
before I go to DUSTBIN with Lt. GUTMANN.

E! TILIEY.
Hajor, GS.

Where are the mentioned
reports and other related
documents?

T TNA (Kew)

i"(”) SEGRE ; FO 1031/57




Notes on an Interrogation of Edmund Sorg at Dustbin. 7
August 1946. TNA (Kew) FO 1031/112.

Major Edmund Tilley to Lt. Col. P. M. Wilson. October
1946. TNA (Kew) FO 1031/112.

Information was received in Austria late summer 46 that a
Captain SORG had hidden V-2 documents in Kloster
ANDECHS on the Ammersee in Spring 45 and that
Captain SORG was the administrative officer of Colonel
PETERSEN.

[..]
I...]

Neither of them
has admitted hiding documents in Kloster ANDECHS;
therefore we may safely assume that both of them are still
in possession of secrets which, for reasons best known to
themselves, they are still withholding from us. [...]

SORG refuses to admit any knowledge of the contents
until after he had collected the boxes [...] He also
remembers that 2 flat ammunition boxes contained the
records of the E-7 Stellen (on Luftwaffe bombs and fuzes,
probably also on ).

The 6-Ton Bomb

Hans Thirring. 1946. Die Geschichte
der Atombombe. Vienna: Neues
Osterreich. p. 134. (Based on
information from Willibald Jentschke
from Georg Stetter’s research group.)

The energy which can be obtained by
the formation of helium from LiH is
almost three times as great as that
produced by nuclear fission from the
same quantity of U-235. In this case,
lithium is not a rare element, so that
in a “super atom bomb” it would be
possible to use on the order of tons of
lithium  hydride compared to
kilograms of plutonium, in such a way
as to

If the idea is realizable at all, the
former




Intercontinental Missiles Designed for a Special 6-Ton Bomb

Eugen Siinger and Irene Bredt. 1944. Uber einen
Raketenantrieb fiir Fernbomber. UM  3538.
Ainring: Deutsche Luftfahrtforschung. English
translation (4 Rocket Drive for Long Range
Bombers, 1952) pp. 148, 152.

As an example of area attack with
propulsion and full turn, we use the
at a range of 6500 km. For ¢c=4000 m/sec, the
, and the detailed attack runs
as follows: the motor starts to work 36 seconds
after the take-off at 12 km. distance from the take-
off point, and consumes the total fuel supply of 84
tons in the next 336 sec. At the end of the climb
process, the aircraft reaches a velocity of 6370
m/sec, an altitude of 91 km, a distance of 736 km.
from the point of take-off, and a weight of 16 tons.
Using only its store of potential and Kinetic energy,
the bomber flies on to the point of bomb release,
5550 km. from the take-off point, and 950 km. in
front of the target. At this point, which is reached
1150 sec. after take-off, the velocity has decreased
to 6000 m/sec, and the stationary altitude to 50
km. After the bomb release the weight is 10 tons.
Then the aircraft goes into a turn and in 330 sec.
goes through a turn-spiral 1000 km. in diameter...

single

Nazis Planned Rocket to Hit U.S. New York
Times. 4 December 1946.

Wernher von Braun, 34-year-old German
scientist who invented the deadly V-2 supersonic
rocket, revealed today that

Von Braun told reporters that the 100-ton rocket
was on the drawing board when the Allies
overran Europe. He said

and would have traveled
thousands of miles to strike the United States.

J. P. E. Peters. Interrogation of Dipl. Ing.
Hermann Zumpe at F.I.A.T. (Main) on 7th
November, 1946. TNA (Kew) AIR 40/2832.

14. ZUMPE also had in hand a new project for a
rocket motor on the same principles as the new
C2, but developing a thrust of 50 tons for use in
a 26 ton rocket of the A4 type. This project was
still in the early stages; the only decision made
was that the maximum weight allowable for the
motor, fuels, and shell was 20 tons, leaving




Blast Radius of 10 Kilometers, or 6 Miles (Energy of at Least 1.6 Megatons)

G. Ward Price. Fly-bombs Were
Meant for U.S.: Huge Ramp
Found. Daily Mail. 30 October
1944.

Immense concrete works on top of
a hill in Artois, near Saint Omer,
were

Thousands of workmen were
employed in tunnelling and
building a cylindrical cupola on

top of the hill, 250 ft. in diameter.

Lorries, and even trains, could
drive right into the heart of the
hill.

Frequent attacks by the R.A.F.
kept on delaying work until the
Allied advance from Normandy
obliged all the enemy engaged on
it to pack up hurriedly.

Nazis Five Months from Completion
of Atomic Bomb. Pittsburgh Press. 7
August 1945 p. 14.

21ST ARMY GROUP
HEADQUARTERS, Germany, Aug.
7 (UP)-Germany was within five
months of completing her own atom
bomb when the European war ended.

A British task force four months ago
discovered that German scientists
almost had completed work on the
bomb in a two-room laboratory in
the heart of a small silk factory north
of Hannover.

A famous German research scientist
[Wilhelm Groth, in|] charge of the
experiments was flown immediately
to Britain at the time.

He said the German Government had
given him unlimited funds and
equipment and had not demanded
any immediate results.

Bruno Spampanato. 1974.
Contromemoriale. Rome: Centro
Editoriale Nazionale. pp. 917, 1116.

Something like this was said to us by
Goffredo Coppola, who had been in
Germany at a scientific congress
representing the government and then
came back. [...] This Coppola told us on
16 February 1945: “The Germans have
found the means to disintegrate the
atom. And an electronic discovery.

[square] In the laboratories
work is at full capacity.” [...]

Among the Italians the most in contact
with the highest German military circles
was Marshal [Rodolfo] Graziani. And it
was Graziani himself in his self-defense
before the Special Court in Rome [1948]
who testified: “Everybody can say what
they want about the matter of secret
weapons; but

[....]
There was the V-1 and there was the V-

2, but it went all the way up to

2




What Design Did the 6-Ton German H-Bomb Use?

Wasita L ' / ; Was it a Kurt Diebner’s student Friedwardt Winterberg,

sloika two-stage The Physical Principles of Thermonuclear
Explosive Devices, 1981

design?

M= M,
Grothmann:
(13
Abb. 3: Eine dur Abb. 2 entsprechende :chematische Anordnung mil einer It mllSt haVe
Folge von incinundergeliglten Sprengstofischalen (2) zur Verstérkung des

Effekles; (1) bedeutet wieder den Fusionsreoklionsraum lOOked like a
swollen bomb.”

Kurt Diebner, 1962, Kerntechnik 4:3:89-93

Abh. 5. Kugrlschalenonordnung von Xernspaltstoff (3) und gewdhnlichem
Serengstoff {4), die in ciner Verddmmuag (5) eingeschlossen sind. Im
Achlroum {2) der Schichifolge befindet sich gasférmiges Devlerium bzw.
ein Deuterium-Tritium-Gemisch. Das Reaktionsvolumen der Stofiwelle ist
wieder (1). Die Schale (3) ist so dimensianicert, daf} der Kernspallstoff erst
carn eine kritische Anordnung dorstelll, wenn durch Delonation der
Sahele 14) eine Stoflwelle die Hohlkugel in der NGhe des Konvergenz-
zcitrums zu einem kompakien Gebilde zusommenschiebt

Walther Gerlach, 1943/44 notebook, last page,
Deutsches Museum Archive NL 080/270-66



The Principle of Radiation Implosion

Another atom scientist in the
British occupation zone of Ger-
many-—Prof Paul Harteck of the
haiser Wilhelm institute of physics
in Berlin—sald that light rays
thrown out during the enormous
cxplosion of an atomic bomb add-
ed greatly to the destruct ve force

The spht ing of the atom
causcs a temperaturc of more than
10 000 000 degrces and scrial
shirs  which destroy everything'
Harteck said

This frees an amount of light
which {3 beyond the visible spec
tium Only n few people know that
the reflection of bcams of light
on sold bodies also exerts a me
chanical pressuie This pressure 19
so small wheie our normal light
is concerned that it i1s not noticed
The amount of Light freed by an
atorric bomb 18 so great it de-
stioys walls

Charles Chamberlain. Germans Failed to Split Atom:
Experiments With Heavy Water Futile. AP: Minden,
Germany. Council Bluffs Nonpareil, 9 Feb. 1946, p. 1.

www.newspapers.com/article/the-daily-nonpareil/1957966/

Kenneth W. Ford. 2015. Building the H-Bomb:
A Personal History. pp. 67, 70.

Let me explain what was special about the
radiation-implosion idea (the 1951 insight of
Edward Teller and Stan Ulam [...])]....]

The energy in a given volume of radiation goes
as the fourth power of the temperature. |...]
The energy of one cubic meter of radiation at a
temperature of 30 million K is, in the units
favored by weaponeers, 15 kilotons. And its
pressure is correspondingly elevated, to 2
billion atmospheres. [...]

At the temperatures characteristic of nuclear
explosions, radiation is “stuff,” full of
enormous energy and capable of pushing like a
giant piston.



At Least 27 Reported Heavy Water (D,0) Production Sites

C. Chamberlain. Reveal Allied Capture of Nazi
Atom Factory. Chicago Daily Tribune. 9 Aug. 1945,

The largest heavy water plant in Germany, where
Nazi scientists were working feverishly to perfect an
atomic bomb, was captured almost intact by the
allies three months ago in a heavily wooded section
four miles from Kiel. Cobwebs of plastic pipes
connected eight huge wvats holding thousands of
gallons of plain water for processing into heavy
water. I stumbled ontojthe factory two weeks after it
was taken over by American and British technicians.
Altho they gave me freedom to roam around the
grounds, I was called on the carpet the next day for
entering without "authority from high officials and
was required to pledge not to reveal what I had seen
until it was released.

OSS London. 5 December 1944. T-2805-a. NARA
RG 77, Entry UD-22A, Box 171, Folder 32.7003-3.

GERMANY: ATOMICPHYSICS Heavy Water
Experimental Station. Heavy water experiments-are
being.carried out at the Driger Werke,. Liibeck,
which is reported to be the largest gas factory.in
Gerniany.

https://www.cia.gov/readingroom/document/cia-
rdp81-01028r000100080011-0

The dismantling of the Leuna Plant in Merseburg;
Thuringia, Germany (Soviet Zone), was initiated in
March 1946... 3. The following large installations
were dismantled:... (j) The heavy water installation
operating at atmospheric pressure was dismantled
and possibly placed in a building near /the
Agricultural  Exhibition Grounds in Moscow. (k)
The heavy  water :installation operating- at--700
atmospheres was taken to the Karpov Institute. were
it was being installed when we left in July 1948.

Interrogation of PW.-MAYER. 14 July 1944. NARA
RG 77, Entry UD-22A, Box 171, Folder 32.7003-2.

PW.is an educated man in his late thirties, a physical
chemist by profession][..:]. PW _believes that D20
(Heavy Hydrogen) is manufaetured. principally-at
GRIESHEIM ELEKTRON: in fairly large quantities
for distribution “to- résearch and scientific
establishments.

B.K. Hough to L. Groves. 9 December 1943. NARA ¢

RG 77, Entry UD-22A, Box 166, Folder 32.22-1.

Dr. E. P. Wigner of Chicago mentioned to Dr. Urey:
that he has had reports of heavy/water plants now.in
production in Germany.

Norsk Hydro LJunga
Vemork Siaheim: <verk

o

Notodden

Karl Cohen to F. Smith. 23 February 1945. Subject:
Status of Enemy Separation Projects. NARA RG 77,
Entry UD-22A, Box 166, Folder 32.22-1.

Heavy Water Production..: Factories: Rjukan (now
dismantled) Miiggenberg, 1. G. Farben

. Drager )
Kie' S Efiboek

I

Stig Edfast. Sveriges Radio. .10 July\ 2015.
https://www.sverigesradio.se/artikel/6209697 -

Ulf'Sundholm has-written books about the history of
Ljungaverk and he now wants to-open a museum.
“They produced heavy water here in the factory
during the war. It isa story that many older people
have known about, but it has not been talked about,”
says author Ulf Sundholm. For six years-he has been

_“researching information and putting together a

puzzle and can now show! that heavy water from
Fosfatbolaget in Ljungaverk was ‘transported..to
Germany in_containers-during.-the: Second World
War... “The containers with heayy water 'went from:
Ljungaverk by-train. They were transferred in Gillo
to"German. transport trains.”

Siegfried Knappe. :1992; Soldat' Reflecttons of a
German-Soldier 1936-1949. Orion. pp.265-268.

.. Hitler had ‘declared Breslau a fortress city, Which
~meant that it-was to be defended to the last man; even
—if it 'was surrounded and totally isolated... A-factory
//fot making heavy water for atomlic experiments had

Mis b Berlin “been abandoned east of Breslau, and we had to plan

uggenper s 134, and conduct a counterattack to destroy’it and keep-

ggH alle 5 Bi llt%Zf‘efle‘iaZ itsisecrets from falling into.the hands of the Russians;

L na(2 Bresla A h ltZ U.S. Embassy, Warsaw. 12 Aug )

e ( ) e eeés el}lg. llSC ik 1947. MIS-390731. Subject: Plants

; producmg heavy water.. NARA RG

Grleshelm Linde Pch{inlle)debergm Entry. 854, Box 2534, Folder
Froankfurt AraubICe - 390731-390740.

Bl‘lX ege

“Weer-
Merano.

Ferdinand Cap. 23 N ovember 1950 report.

At the invitation .of Colonel :Colonel GOUSSOT,
Innsbruck, I had the opportunity to . visit Mr.
Werd’s [wartime] heavy water extraction test
facility in Weer near Wattens ‘in ‘Fyrol on 21
November 1950.

£I umCh.B9 Quarz
‘ Rheinfelden -

Welssensteln

It is believed that no plants designed
~—specially - for the production of

heavy-. water exist in Poland [in

1947]. 1t is reliably reported that
.the ‘Germans built-one such plant

near OSWIECIM (Auschwitz) ‘but
. that it was destroyed or moved out
by the SOVIETS in 1945.

R.'W. Kirkman. 28 January 1944. NARA RG 77, Entry
UD-22A, Box 171, Folder 32.7003-1.

According to Major Furman, ~the substance. “of the-
conversation referred to was to the effect that Degussa

was~ producing heavy water at two plants located “at
Cotrone gheinfelden and Weissenstein on the Drau-River, Austria.



At Least 27 Reported Heavy Water (D,0) Production Sites

* Why were at least 27 plants reportedly producing D,0, despite other urgent wartime needs?

* Was that D,0O needed for breeder reactors, electronuclear breeders, fusion fuel, etc.?

* Why are Allied reports on those plants still classified, or entirely missing from archives?
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H. K. Calvert. 29 January 1945. NARA RG 77,
Entry UD-22A, Box 171, Folder 32.7003-3
GERMANY: US Wartime Positive Int. (Nov. 44—
June 45). [I. G. Farben was producing uranium
hexafluoride, heavy water, graphite, aluminum,
calcium, etc.]

At the LEVERKUSEN I G Farben Works, PW
learned through an uncle, who is a director, that a
special department has been installed in concrete
structures like pillboxes, to which access is gained
only through special passes, even high-ranking
officers being refused admission under a special
order issued 18 Nov by factory police. There is
heavy A.A. defence of all calibers, and the general
belief is that experiments are being made .with
special weapons of some kind.

Richard P. Fischer. June 1945. Report on German
Supplies of Uranium-Bearing Raw Materials.
NARA RG 77, Entry UD-22A, Box 163, Folder
Australia.

About 50 ,to 60 tons “of “strongly  radioactive
“tarnsand” was delivered to the:German Army.;.
More likely the**tarnsand! ‘was prepared . from
material - in -~ which " the’ radioactivity has been
artificially induced.

Lieverkusen
o

F.A.C. Wardenburg and J.A. Lane.'5 April 1945.
Interrogation, of Dr:, Kohl, 'Works Manager of
Degussa Plant No. 2, Frankfurt. NARA RG 77,
Entry UD-22A, Box 166, Folder 32.22-1.

Metallic' -uranium ~was. mixed’ with:.coal ~dust
(carbon?)-and with ‘Tragacanth gum-as‘a binding
material .and pressed-into”blocks, approximately
50% by 'weight of coal and uranium.~The blocks
were approximately 5. em X 5'c¢m x.6 cm, About
five —tons' as’ metallic, ‘uraniunm; in- total “were
delivered in thisform.

S. McClintic 6 Jan 1945. AFHRA A5734 p. 1092
At UNTERRADERACH, near / FRIEDRICHS-
HAFEN, there 'is -a ' large semi-underground
factory which was constructed early last winter
where strange experiments ~were taking place.
Heavy. clouds"of smoke“filled" the _sky-in"th¢ day
and at night a red glow. The experiments caused
the earth to shake. These experiments:are with
atoms and when the experiments proved:successful
the plant-went into operation. Workmen were not
allowed to leave the factory.

underground

Gerhard Dessauer to Leo Szilard. 6 July 1942. NARA RG 77, Entry UD-22A,-Box
171, Folder 32.7003-1 GERMANY: US Wartime Positive Int: (July 42-June 44).
I'learned that the chain reaction of the uranium‘isotope is now successful. It is not
explosive, but there is now the prospect of technical utilization.

Reported Fission
Reactors (Could
Breed Tritium)

@ Konigsberg

MED Foreign Intelligence. 3 April 1944. Activities from 13 March te 31 March 1944.
NARA RG 77, Entry UD-22A, Box 170, Folder 32.60-1.
Mr.Chapin reported suecessful detection experiments and requested aircraft study.

F. J. Smith. 30 July 1945. NARA'RG 77, Entry UD-22A, Box 163, Folder Australia.
Mr. Parks, a geologist for the Engineers who has recently returned to the States, was
interviewed and he stated that there was sizeable pile of material that originally.came
from the Belgian-Congo now at Hamburg. The material was being used by the KWI
and even though we don't know his interpretation of a sizeable pile, we believe it
would be worthwhile looking into.

Wolfgang G. Schwanitz. H-Soz-u-Kult, H-Net Reviews. Feb. 2009.

After 1945 the Grand Mufti said that the ‘enemy espionage by “Jewish, English
and American- intelligence services” caused “the greatest damage.” They were
able to-discover the locations of “atomic reactors” in’East Prussia.

o
Hamburg Dahlem>
Haigerloch

Lichterfelde '.

Gottow
= Stadtilm

[
Leipzig

RAF Bomber Command. Campaign Diary.
webarchive.nationalarchives.gov.uk/ukgwa/20070706054833/http://www.raf.m
od.uk/bombercommand/aug44.html

29/30 August-1944-"189 Lancastersof No 5 Group carried-out one of the most
successful No. 5 Group attacks.of the war-en"Konigsberg. at extreme range.
Only 480 tons of bombs could be carried because of the range of the target but
severe damage was caused around the 4 separate aiming points selected.

Joint. Intelligence Committee. Exploitation of -German. . Scientists ' and
Technicians. 5 January 1946. J.I.C. 317/10. Appendix C. [NARA RG 218,
Entry UD-1, Box 475, Folder CCS 471.9... (5-1-45)... Sec. 3.

Practically’ the “entire-staff -of the. German-“URANMOTOR” Project at
KRIZEK in'Czechoslovakia:under’Prof. HUETTIG is-working for the U.S.S.R.

o
Krizik/
Bodenbach

Thuringia

NARA RG 319, Entry A1-134B, Folder Focke, Franz.
There/was once.a report of an atemic pile operated by Russians at Bodenbach,
CSRu..

Edward M. Pickett to Assistant Chief of Staff, G-2, USFET. 4 ' March 1946.
Additional Supply of Uranium Oxide. NARA RG 77, Entry UD-22A, Box 169,
Folder 32:32. Germ. Ind. TA:

Additional quantities of Uranium Oxide have been located in the amount of
approximately five and one-half tons at ‘Bad Toélz and Munich:.. Dr. Fritz
REHBEIN stated - during-investigation that-the Uranium ‘Oxide is-very active
and can’be extremely injurious to’personnel'not qualified in its handling,

Gusen'@
Unter-

raderach

E. P. Dean to W. R. Shuler. 1 April 1946. Shipment of Uranium Compounds.
NARA RG 77; Entry UD-22A, Box 169, Folder 32.32. Germ. Ind. TA.

G-2 ‘moved 'very 'slowly and we had to prod. them on three successive
occasions... On the other hand, G-2 moved extremely quickly re the five-tons-of
uranium oxide recently discovered at Bad To6lz,



Breeding Tritium, 2°Pu, or 233U in Electronuclear Systems

Werner Grothmann, 2002, Jonastalverein Archive, Arnstadt, p. 41:

[...] In the summer of 1944, when the uranium program had
already been developed properly, decisive measures were taken,
because there was evidence that plutonium could be produced,
albeit with difficulty and in very small quantities. It was Himmler
who commissioned us to use our technical capabilities to build the
first machines for it. The construction drawings for it were not
from our [SS] people. [...]

This was so because Austrian scientists had better
contacts to their own companies, which did excellent work by the
way. The operation of the facility was supposed to be organized
such that and also the construction of
the underground rooms. The technicians there should operate them
for us and Ohnesorge’s people would provide the technical
supervision. [...]

Air Raid, Sabotage Held Up Nazi Work on Atomic Bomb, AP 1945:

, newspaper
accounts said here today. A German engineer named [W.] Isenbeck
worked with the problem of releasing atomic energy in a radio
plant at Vysocany, the accounts said. A blast and fire at the plant in
1943 followed by an American raid [25 March 1945] halted work
soon after the plant resumed operations. Some mysterious
apparatus was dispatched to the Imperial Research Institute in
Berlin, but Czech workers believed they managed to damage the
delicate mechanism before it was shipped, the stories said.

Georgy Flerov, 1983 interview, www.gornictwo.walbrzych.pl/news-
91-Tajemnice_kopalni_Walbrzycha.php:

Nobody knows everything, because the Germans destroyed a lot of
documents and experimental materials, and the Allies, the
Americans, took a lot. [...] I was in Waldenburg, but just before I
came back from Germany to Moscow. [...] Stalin and Kurchatov
sent me there. There were reports that the Germans were
conducting atomic tests. I went there as a representative of the
Ministry of Light Machines. It turned out on the spot that the
Germans were more advanced in the tests than one could have
imagined. [...] I found out that in Dresden the “Service” [NKVD]
had captured a German scientist, a physicist, who told me about
secret experiments in Waldenburg, so I took him with me and we
went there, but he knew too little. [...] You see, the Germans had a
lot of research groups.

[...] He was there only once. The car that carried him from
the railway station drove around the city for a long time until the
German had forgotten the way. Then they drove into the mine and
drove him underground. He sat there for two days, worked, ate, and
slept underground. When he finished, the car drove him around the
city again, before he reached the station. And that is why the
German could not find anything with me. [...] He said that when he
was there for the first time he was also afraid. He said that SS people
were guarding everywhere; he described them as “sharp.” He said
they had strange emblems on their uniforms that he had never seen
before. [...]

They installed the second one. He told us that
the mine had been specially adapted. There were trolleys, tables, all
the necessary equipment, and at the entrances there were locks and
ouards. He could not enter because he did not have a special pass.




Requlrements for an N = number of particle accelerators
Electronuclear Breeder I =beam current per accelerator
1 = number of bred atoms per
Production _ 3.15x10% Nina kg - accelerated charged particle
rate eNy,  year A = atomic mass of product
e = 1.602x10-'° Coulombs/proton
- =~ | N, =6.022x10%3 Avogadro’s number
0.78 kg/year 2*°Puor | —
Production _ ] 0.76 kg/year 23U or  For N=10 accelerators,
rate I=103Amp, and n =1 bred
_ 98 g/year tritium | 4¢om per accelerated particle

Higher production rates are possible:

* The German program could have built and operated more than 10 particle accelerators in parallel.
(The United States built and operated 3120 calutron ion beams at Oak Ridge for 23U enrichment.)

* Increasing the beam current by a factor of 2 or 3 would increase the amount of bred fission fuel by
the same factor.

 If the accelerators began operation two years before the end of the war, twice as much fuel could
have been produced.

* The efficiency could be as high as 1 ~ 100 by using the highest possible beam energy, using charged
deuterons for the beam, and employing a neutron-multiplying target. A neutron-multiplying target
would essentially be a small, subcritical fission reactor, for example chunks of unenriched uranium

metal immersed in heavy water and surrounded by a beryllium reflector.



Germany Produced Large Amounts of Lithium During WWII

FIAT 750. Rare and Minor Metals, pp. 8--9

FIAT 295. Lithium Extraction and Uses, p. 9

LITHIUM

The use of lithium apparently has progressed further

in Germany than in the United States, especlally its use in

CrEI g1l0yS Ol Llg0C MEeCHlsS OS Well &35 lcad. HNuch ol CIE con-
sumptlon has been in ordinary Bahnmetall which contains .04 per-
cent lithium; the new alloys of the MGS series contain only .02
percent lithium. After 1938, however, there was a substantial
consumption in connection with two zinc alloys of sheets and strip
Both of these alloys contained .0l percent 1ithium in addition to
a maximum of .04 percent lead (L 21) and .8 percent lead (Mi 38).
Beginning in 1942-1943, however, the use of these alloys was re-

stricted as part of the zinc alloy simplification program. Small
amounts are used in gas free metals, especially copper (Liothor-
gokupfer) and for hardening aluminum. ILithium salts are used in
heat resisting glass and ceramic ware inasmuch as they lower the
thermal expansion coefficient. ZLithium carbonate is the starting
point for certain pharmaceutical products including various
medicinal purposes for rheumatism, arthritis, and kidney and gall
bladder ailments. Lithium chloride is found in soldering and
welding fluxes, especially those used for aluminum and its alloys
and for de-humidifying air. Tithium hydrate 1s used in alkaline
storage batterles. The Hans Heinrich Hutte, G.m.b.H., Langel-
sheim/Harz 1is listed as the only producer of lithium metal in
Germany, the metal actually being extracted by DEGUSSA, in Rhein-

felden. Dr. L. C. Marquart, Bend a/R., produced lithium salts.,
Total production in Germany for specified years follows:
Metal Salts Total
Year in kg. in kg. in kg.
1935 855 2,326 3,181
1939 1,920 8,076 9,996
1940 1,404 10,272 11,676
1941 1,308 9,804 11,112

Lithia mica or zinnwaldite is the principal raw me-
terial. It is obtained from the tailings from Saxon tin eres by
flotation and/or magnetically. Imported amblygonite (principal-
1y) from Southwest Africa) has also been employed as raw ma-
terial. Chemical treatment, involving roasting, leaching, and
filtering (as well as the production of metal by electrolysis of
L1C1l-KCl), are described in FIAT Final Report No. 395 by Motock,
who also gives the analytical method employed for plant control.

The price of the metal declined from RM 140 per kg.
before the war to RM 115 in 1940.

pressures, filtered and evaporated in rubber line (0.1 mm
thick) iron container, to a 55% Iithium Hydroxide liquor;
which can be concentrated to 98% by vacuum drying.

LITHIUM FLUORIDE 1s not made by Metallgesellschaft.
Metallgesellschaft produced in 1942:

11637 kilggrams Lit%ium from Lithium Mica

1702 Amblygonite in form of
1942 1941.
Lithium Carbonate 18 re 12 r.
Lithium Chloride 12630 13725
Lithium Hydroxide 40506 " 38003 "
Lithium Metal 1230 " 5056 "

Lithium Carbonate and Hydroxide were sold to Merk and

other ¢hemical concerns to make medical salts, and Lithium
Fluoride. Lithium Hydroxide 1s also used for storage to
batteries. All the Lithium Chloride was used entirely for
making Lithium metal.

LITHIUM SALTS EXTRACTION FROM AMBLYGONITE.

The Dr. Marguardt A.G. unit of Degussa (Deutsche Gold
and Silber Schelde Anstalt) produces Lithium salts from
Amblygonite imported from U.S.A., Spain, South Africa or
Finland and from Lithium mica that they can get from the
Metallgesellschaft.

The amount of Lithium mica received from Metallgesellschaft
were:

Year Tons

1943

lst half 1944 293

July-Sept 1944 149 w
o~

Marguardt A.G. plant in Beuel, near Bonn produced the Z‘Sj

following Lithium salts in: = <

= \e
July 1944: RS Q
—

5 1000 Kilograms Lithium Cerbonate, technical e &
g= 1025 g p . pure I
g;ﬁ 3140 "  Lithium Chloride, technical & ™
29 2580 s s pure o~
o 1373 ®  Lithium Fluoride EE %
Sz <

7 2

a 3 T Z




Alfred Klemm demonstrated methods of separating °Li and "Li

during the war, and published them after the war. He worked

closely with Josef Mattauch (of U. Vienna) and Walther Gerlach.
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levollmiichtigten des Reichemerschalls fiir Zeraphyeik,
n . Erofessor Dr. We G oir 1 8 ch ,

Berlin-Dahlemn
Boltzmanngtr. 20

DAL il

Sehr vershrter Herr Pro

die vorgesshene Zeitspanne
meines Forschungee ges Nr. IT.o07.44 abliuft,
mitteilen, wie weit die Arbeit seit mei

vom 16.11.44 fortzeschritten ist.

Do em 31.3%.45 nur Durcohfithrung
mjchte ich Iimen

nem letzten Bericht an Sie

Herr Dr. Hoernes und ich haben weiter zahlreiche Elektro-
lysen mit Schmelzen durchgefitart, wobei i andere Vercushshe-
dingungen ausprobiert wurden. Von diesen V uchen heben wir Li-
thivm— und Bleiproben gewonnen. Zu 2iner Isctopen-dnelyse der Pro-
ben ist es aber leider noch nieht gekorrmen., 4n uneerm Institut ist
Herr Zr.Hintenberger demit beschdftigt, sein llassenspektrometer -
fir Iithium herzurichten. Wir werden Thnen wohl bis Ende April das
Srgebnis bei Lithium mitteilen ktaaen. Fir die Tntersuchungen des
Bleisund esnderer Metslle ausser Alkelien besteht an unserem Insti-
tut zurzeit wenig Aussicht, denn des lMessenspekirometer von Dr.
Hintenberger funktioaniert vorldufig nur fiir Alkelien und mit dem
Massenspekirographen von Lr.Ewald werden keine Hidufigkeitsmessungen
durchgefihrt, sondemn genaue Massenbesiimmungen.

Herr Dr.Hoernes und ich bemithen ung inzwischen weiter, die
jetzigzen Bedingungen bei der Elektrolyse zu verbessern und damit
hessere Proben der Metalle Lithium, Plei, Silber und Spezinlmetnllf
Zu gewinnen. y

Sehr sehgde ist 2s, doss wir kein Thgllium heben, von dem
wlr 2twa 1 kg brauchten. Wir haben.schon_mehrmals bei der Reichs—
stelle fiir Chemie darum angefraet, jedoch erhielten wir keine Ant-—
wort, obwohl mit gleichem Rrisf besntragte§ Lithium bewilligt wur—
de. Das Thallium wire fiir einen Versuch der Anrezicherung von S£pe-
zinlmetallsny sehr wichtig.

Von den fiir mein~n forschungsaulisr2g bawmilligten RY 3000.—
hste ich bis jetzt ca. 12co0.- verbraucht. Die Abrachnungen dariiber
gehen Thnen mit gleicher Fest zu. Ich mdchte Sie bitten, mir den |
Forsshungsanfirag auf ein weiteres Jahr zu verlingern. '

. Da durch Feindeinwirkung die Geschiifte meinss Vaters =o
geschdigt sind, dags ich von dieser Seite keine Zuschiisse mehr
erhalten kenn, bin ich jetzt darauf engewissen, meine Familie, be-
gtshend eusg fran uné drci Kindern, selbst zu ernihran. Ich habe

darum vom Institut engeben lossen, dass mir als Assistent im
‘Dienstjahr nach Hochsochulterif 600.~ Ri monstlich zustinden. Ich
in Stipendiom in di ‘Hehe fir dss

Anreicherung der schweren Isotope von Li und K
durch elektrolytische lonenwanderung in geschmolzenen Chloriden

Von ALrrep KLEmMM, HEINRICH HINTENBERGER und PHILIPP HOERNES

Aus dem Kaiser-Wilhelm-Institut fiir Chemie, Tailfingen
(Z. Naturforschg. 2 a, 245—249 [1947]; eingegangen am 26. Januar 1947)

Durch elektrolytische Ionenwanderung wurde an der Grenzfliche zwischen geschmol-
zenem LiCl mit 2 Molprozent KCl einerseits und geschmolzenem PbCl, andererseits bei
einer Stromdichte von 5 A/cm? in 48 Stdn. K stark angereichert, das Mischungsverhilt-
nis [7Li]/[6Li] von 12,3 auf 44,3 und das Mischungsverhiltnis [41K]/[39K] von 0,0714
auf 0,0885 verschoben. Als Quotienten der Ionenwanderungsgeschwindigkeiten wurden

gefunden:

wyi/wg = 1,156, we/wz; =1,021 und ws/ws =1,016. Falt man diese

Quotienten als Trennfaktoren einer Stufe auf, so bedeuten die angegebenen Anreiche-
rungen eine wirksame gesamte Trennstufenzahl von 61,5 bei den Li-Isotopen und 13,4
bei den K-Isotopen. Fiir den Masseneffekt p=In (w;/wz)/ In (m;/my), (m = Isotopen-
masse), folgt p=—0,135 fiir Li und p=— 0,32 fiir K. Der grofie Masseneffekt und die
kleine Trennstufenzahl beim K kann durch dessen geringe Konzentration erklirt werden.

achdem sich bei zwei Diffusionsversuchen

(H diffundierte in Pd?, Cu diffundierte in a-
Ag,S?) und bei einem Versuch mit elektrolyti-
scher Tonenwanderung (Ag+ wanderte in a-AgJ?)
gezeigt hatte, daBl die leichten Isotope in festen
Korpern eine grofiere Beweglichkeit haben als die
schweren, sollte in der vorliegenden Arbeit unter-
sucht werden, ob der gleiche Effekt bei elektro-
lytischer Ionenwanderung in Schmelzen auftritt.
Im Gegensatz zu dem Uberfiihrungsversuch in
a-AgJ wurde diesmal die Anreicherung der weni-

ger beweglichen Kationen nicht im Anodenraum,
sondern vor einer wandernden Grenzflache stu- .

diert, und zwar an der Grenzfliche zwischen LiCl,
das zufillig etwas KCl enthielt, einerseits und
PbCl, andererseits. Die Stromrichtung war dabei
so gewihlt, daBl die Alkali-Ionen voraus und die
Blei-Ionen hinterher wanderten. Da die Alkali-
Ionen eine groflere Beweglichkeit haben als die
Blei-Ionen, bleibt bei dieser Stromrichtung die
Grenzfliche scharf, wilhrend bei der umgekehrten

| Stromrichtung eine Vermischung der Alkali- und

Blei-Ionen eintreten wiirde. Fiir die Anreicherung
der schweren Alkali-Tonen ist es belanglos, ob der
mit den Alkalichloriden erfiillte Raum anodensei-
tig durch die Anode selbst oder durch die beschrie-

bene wandernde Grenzfliche begrenzt ist, da in

1W. Jost u. A. Widmann, Z. physik. Chem.
(B) 45, 285 [1940].

> A Klemm, Z.physik. Chem. Abt. A 193, 29 [1943].
3 A. Klemm, Z. Naturforschg. 2a, 9 [1947].

beiden Fillen jene Grenze fiir Chlor passierbar
und fiir Alkalien unpassierbar ist. Ist diese Be-
dingung erfiillt, dann tritt bei Stromflul der be-
absichtigte Vorgang ein, daf diejenigen Alkali-
Tonen zur Grenzfliche hin verschoben werden,
deren Wanderungsgeschwindigkeit w; im Chlor
kleiner ist als die Geschwindigkeit w,, mit der das
Chlor durch die Grenzfliche aus dem Raum der
Alkali-Tonen austritt, wihrend sich diejenigen
Alkali-Tonen, bei denen w; groBer ist als w,, von
der Grenzfliche weg verschieben. An der Grenz-
fliche stauen sich also die schweren und verarmen
die leichten Alkali-Ionen, wobei die Gesamtkon-
zentration der Alkali-Tonen aus Raumladungs-
griinden konstant bleibt. Die Gradienten der Par-
tialkonzentrationen sind um so grifler, je grofler
die Stromdichte und je kleiner die Diffusionskon-
stante und die eventuell vorhandene Konvektion
ist. Die durch Raumladungskrifte erzwungene
Konstanz der Gesamtkonzentration ist bei dem
Verfahren wesentlich. Nihme n#mlich die Ge-
samtkonzentration im Stauraum infolge der Uber-
filhrung zu, so wiirde zwar die gleiche Uber-
schuBmenge der anzureichernden Komponente in
den Stauraum eintreten wie im Falle konstanter
Gesamtkonzentration, aber es wiirde zusitzlich
eine grofle Menge nicht angereicherten Gemisches
in den Stauraum eintreten, wodurch die tatséch-
liche Entmischung verschlechtert wiirde.

Nach dem gleichen Prinzip mufl die Anreiche-
rung leichter Isotope moglich sein. Z.B. ist anzu-



Lithium Isotope Separation

Pavel V. Oleynikov. 2000. German Scientists in the
Soviet Atomic Project.

Heiko Petermann, Discussion notes with Prof.
Alfred Klemm, Mainz, Saarstr. 23, Max Planck

Institut fiir Chemie. 5 March 2004. 06131-305-223

During the war, Klemm concentrated exclusively
on isotopic separation and was, so to speak, his
own master. The electrolytic process he developed
did not work with uranium hexafluoride. |...]

Klemm
pointed out that he was probably the first to
achieve the separation by means of electrolysis
(scientific priority, see also Z. f. Naturforschung
2a, pp. 245 {f, 1947, with the collaboration of H.
Hintenberger and P. Hoernes)

After 1950,

Documents about German scientists who helped
the Soviet Union develop an atomic bomb. 29
October 2019. www.mbs.news/2019/10/documents-
about-german-scientists-who-helped-the-soviet-
union-develop-an-atomic-bomb.html

, the scientific director of
the A Kkurulan institute, established in another
sanatorium in the USSR, was also awarded the
Stalin Prize twice in 1947 for inventing the
electronic microscope and in 1953

[Did Gustav Hertz, Werner Schuetze, and
Manfred von Ardenne have expertise with
lithium-6 and tritium from wartime work?]




4. Postwar Exploitation
of German/Austrian

Nuclear Experts
by Other Countries




Dozens of experts with knowledge of German nuclear program

(including H-bombs) were brought to U.S./U.K. after WWII

Where are the interrogation transcripts and reports???

Karl-Friedrich Bonhoeffer
Wernher von Braun
Rudolf Brill

Adolf Busemann
Walter Dornberger
Rudolf Edse

Krafft Ehricke
Wilhelm Eitel
Gerhard Falck

Karl Fiebinger
Wolfgang Finkelnburg
Rudolf Fleischmann
Siegfried Fliigge
Walter Glaser
Wilhelm Groth
Gottfried Guderley
Paul Harteck

Otto Haxel

Richard Herzog
Johannes Hans Jensen
Willibald Jentschke
Ulrich Jetter

Georg Joos

Hartmut Kallmann
Hans Kammler
Gerald Klein

Stanley Kronenberg
Heinz Maier-Leibnitz
Werner Maurer
Hugo Neuert

Walter Nielsch (?)
Edgar Petersen
Heinz Schlicke

Erich Schumann
Otto Schwede
Edmung Sorg

Kurt Starke

Ernst Stuhlinger
Hans Suess

Herbert Wagner
Wilhelm Westphal
Friedwardt Winterberg
Karl Wirtz

Gernot Zippe

Etc.

BUSEMANN, Adolf
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FEDERAL BUREAU OF INVESTIGATION, UNITED STATES DEPARTMENT OF JUSTICE
WASHINGTON, D. C.
APPLICANT
Name of contributor . Police Departwent City Troy. State New. York
(State whet! llee Department, Sheriff’s OfMce, or other oMeial designation)
Applicant for .. Vialting Research Profassor.of
(@pecity position)
Phyeical Cheniatry
Name of company . Rensselser Polytechnic Inatitute
Date June 28, 1951
Address 1801 Tibbits Avenwe, Troy, N. Y.
Dual
Birthplace Vienna, Austrie Citizenship Austrien-Gormax
Age 48 Date of birth July. 20, 1902
‘ . Height 6 _£,-1% in. Weight 220
Hair dark Eyes gray
Complexion ruddy Build large
Scars and marks none

P BASIC PERSONNEL RECORIRY,

(Alien Enemy or Prisoner of War)

in.

- (intermiment seril Aumber) Height _.5..__ 1t. 10}
STUHLINGER, Ernst
(Name of internee) Weight 1_1"1 71 'hs Faim
,,,,,, ale
\ex) Eyes ... blue gray
Skin ... medium

Hair .. dark brown
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I)isting’uishmg marks or
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Age
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NARA RG 330, Entry A1-1B, Boxes 1-186.
JIOA Foreign Scientist Case Files [Paperclip].
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Siegfried Fliigge published detailed calculations of fission reactors and fission bombs in June 1939. During the
war, he worked for the Reichspost, Heereswaffenamt, University of Berlin, Kaiser Wilhelm Institutes,
Reichsforschungsrat, University of Konigsberg (reported to have fission reactors), and Gusen SS facility.

Siegfried Fliigge: Top Theoretical Physicist

of the German Nuclear Program

406

thermische Neutronen einen Einfangquerschnitt
von nur 1,3+ ro-%cm? fanden. Zahlt man hierzn
die von FERMI angegebenen 2 - ro~2cm? fiir die
Spaltung, so erhdlt man fiir die gesamte Absorp-
tion erst etwa 1/, des angegebenen Gesamtquer-
schnitts und nicht die Halfte. Es ist daher nicht
unmoglich, daB bei der Messung noch Resonanz-
neutronen mitgewirkt haben, durch die das
Resultat betrichtlich verfilscht wird. Immerhin
konnen wir aus dem Versuch wohl entnehmen,
daB Streuquerschnitt und Einfangquerschnitt bei
langsamen Neutronen vergleichbar sind.

3. Das Auftreten von Reaktionsketten. Wir wol-
len die Frage, ob eine Reaktionskette zustande-
kommen kann, zunichst ganz ohne Berlicksich-
tigung des Diffusionsproblems angreifen. Es sei n
die Anzahl der Neutronen, die in einer Substanz
von groBem Volumen insgesamt enthalten ist. “Wir
nehmen zunichst an, diese Neutronen seien gleiché
miBig dicht iiber die ganze Substanz verteilt.
Ferner sollen verschiedene Arten von Atomen,
unterschieden durch den Index 4, anwesend sein,
an denen Reaktionen stattfinden kénnen, unter-
schieden durch den Index £, die jeweils ein Neutron
zum Verschwinden bringen, also Einfang oder Um-
wandlung. Bezeichnen wir die Anzahl von Atomen
der Art ¢ im Kubikzentimeter mit g;, die Wix-
kungsquerschnitte mit o;x, und ist » die mittlere
Geschwindigkeit der Neutronen, so nimmt die Ge-
samtneutronenzahl in der Zeiteinheit ab um

an
i ~nv‘_2kg,-o,vk.

Eine Ausnahme von dieser Regel machen allein
die Spaltungsprozesse am Uran, solange wir
Thorium ausschlieBen, das noch nicht so gut unter-
sucht ist, und Neutronenenergien unterhalb 8 MeV
fordern, sodaB noch keine (n, 2n)-Prozesse auftreten
kénnen. Ist der Spaltungsquerschnitt oy, und die
Zahl der bei jeder Spaltung abgedampften Neu-
tronen v, so haben wir unsere Gleichung zu er-
weitern zu

1 dn
wdr s W{—-%Qﬂ’m + 0O (v — 1)} (42)
Die Neutronenzahl nimmt also so lange zu, wie in
der Klammer ein positiver Ausdruck steht. Streu-
prozesse sind nicht mitzuzahlen, weil sie die Zahl
der Neutronen nicht verdndern.

Als Beispiel betrachten wir zunichst die Ver-
hiltnisse an reinem Uranmetall, Fir schnelle
Neutronen besteht kein merkbarer Einfangquer-
schnitt; wir haben aufler gg, = 0,1 + 102 cm? nur
noch Streuprozesse mit rund 6 - 10-% cm?. Me-
tallisches Uran (Dichte 8,6) enthélt rund 2,2 - 10%2
Atome je Kubikzentimeter; es wird dann bei einer
Neutronengeschwindigkeit von 2-10° cm/sec, ent-
sprechend einer mittleren Energie der frei gesetzten
Neutronen von z MeV:

I dn

— —— =0,44 (v — 1) - 107 sec~ L.

ey (4b)

Fricee: Kann der Energieinhalt der Atomkerne technisch nutzbar gemacht werden? [ Die Natur-
W

issenschaften

Die Integration dieser Differentialgleichung ergibt
n (i) = My, 04 — 1) - 1072 .

LaBt man die Reaktionskette mit n, = 1 Neutron
zur Zeit ¢ = o anlaufen und nimmt man den
wahrscheinlichsten Wert » = 2, so findet man,
da je Spaltung 3 - .10-12 mkg frei werden, folgende
Energiebetrage: Nach 10-7sec: 4,7+ 10-!2 mkg,
nach 10-6sec: 2,4°10-1 mkg, nach 10-5sec:
3-10t7mkg und nach 1o-%¢sec: 310+ mkg.
Die letzte Zahl hat natiirlich keinen Sinn mehr;
sie bedeutet nur, daB in weniger als 10-%4sec das
gesamte Uran umgesetzt wird. Die Energie-
befreiung geschieht also in einer so kurzen Zeit,
daBl wir es mit einer auBerordentlich heftigen Ex-
plosion zu tun haben*.

Es ist gut moglich, daB diese Abschitzung noch
in folgendem Sinne zu korrigieren ist: Der Streu-
querschnitt fiir schnelle Neutronen ist rund 6omal
so groB wie der Spaltungsquerschnitt, d. h. ein
Neutron wird 6omal gestreut, ehe es ihm gelingt,

Pt
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Neutronenenergie £ r eV
Fig. 1. Einfang- und Spaltungsquerschnitt von Uran

fiir langsame Neutronen, Die Energie ¥ ist in logarith-
mischer Skala gezeichnet.

einen Urankern zu spalten.' Ist nun ein erheb-
licher Teil dieser Streuung unelastisch, was wir
nicht wissen, so wird eine betrichtliche Verlang-
samung eintreten. Obwohl bei jeder Spaltung
schnelle Neutronen erzeugt werden, diirfen wir
dann so rechnen, als ob wir es mit langsamen
Neutronen zu tun hitten.

Den Verlauf von Spaltungs- und Einfang-
querschnitt fiir langsame Neutronen zeigt Fig. 1.
Dann tritt an Stelle von Gl. (4), wenn wir wieder
y = 2 setzen,

1 dn

e T vy (0% — Oging) -
Die Neutronenproduktion wird also iiberall dort
den Einfang iiberwiegen, wo der Spaltungsquer-
schnitt gréBer ist als der Einfangquerschnitt, d. h.
fiberall auBer in der Zone von etwa 5 €V bis 40 eV.
Zur Durchlaunfung dieser Zone sind vielleicht 4
oder 5 unelastische Streuungen notwendig, da-

* Infolge der Verarmung an Uran lauft die Reaktion
allmahlich langsamer. Auch diirfte sie nach Umsetzung
eines kleinen, aber durchaus wiagbaren Bruchteils
abbrechen infolge konkurrierender Prozesse an’ den
gebildeten Spaltungsproduktén.
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wes received by phome from L%S Office Marburg, Wednesdsy,

in Dresden

attended Technical High School,

Dresden.
" 1930 - 1933 at University in G8ttingen
X 1933 Doctor of Physics at University of

G8ttingen,

orked at University of Frankfurt as

ntific As-istant.

" 1935 - 193¥: lectured at University of Leipzig
1937 to Serlin
" 1937 - 1942: worked in chemicel department of the

Kaiser-Wilhelm-Institute in Berlin,
Dahlem,

assistant at the Institue of Scienti-
fic Research of the Reichspost, Berlin

1942 - 1944:

1940 - 1944: lectured at the University of Berlin

#1944 eppointed professxr (susserordentlicher,
at the University of K8nigsberg.

After the surrender, he went to G8ttingen, where he was
employed as Professor for History of Physical Science
from 1945 1947,

He was not called to Militery Service during the War, be-

canse he worked as a2 Scientist of Physics for the "Heeres-

o

waffenamt" , Berlin, and was later exempted of any Army

Service by the Reichsforschungsrat ih Berlin,



At the urgent request of Edward Teller, Siegfried Flugge was brought to

the U.S. to work on a project of “importance to the national security.”
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Serisl No. 14654 P
NAVY DEPARTMENT
Office of Naval Research
Washington 25, D.C,
July 18, 1947
From: Chief of Naval Research
To: Chief of Naval Intel ligence
Subj: Foreign Selentists, Request for assistance
on,
1. Professor BEdward Teller, Physics Dogart-
ment, University of Chicago, is supervising under

contract to this Office a research program on various
hases of research

n an portence to the
national seocurity,., Professor Teller 1s very desirous
to obtain the sepyvices of the German physicist
Dr. Siegfried Flusge, who ¢an bde of marked asn{ataneo
in carrying out she aforementioned program,

2, Professor Teller has requested the Office
of Technicel Services, Department of Commerce, to
obtain Dr, Flugge fmm Germeny. It is reques&oa

that the Joint Intelligence Objectives Agency be
informed of the Navy's interest in this case, and
asked to provide such assistance as is possible to
Pror:oaor Teller in aiding Dr, Fligge to come to this
country.

/8/ C.M, Bolster
Olpt . USN
Acting Chief of Naval Research

¢0: Mr, Robert Frye, 0TS, Dept. of Commerce
Professor xdwura !olior, Physics Dept.
University of Chicage

Box 43, Folder Fliigge, Siegfried
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EUCOM Cifadel
3PECTAL PROJECTS TEAM : )

OFFICE OF MILITARY GOVERNMENT FOR HESSE

APO 633
Wiesbaden
17 Sep 47
SUBJECT: Information on(;—l 4 g g e, 3iegfried, Dr,
TO ¢ Hq., EUCOM, 0.D,D.I., SBpecial Projects Sec,, Control

Br. (Attn: Mr., Horn)

Regarding your request for information on ¥ 1 4 g g e,
Siegfried, Dr.,, atteched report is forwarded.

<£) CX,,Aiﬁuqueau»u
Incls: a/s OBERT A, SHANKMAN

1st Lt. Cav,

Tel: Wiesbaden 8341-7
Bxt: 298
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When not working in the United States, Flugge was placed on the Top Secret
JIOA K “hot list” and constantly monitored until at least the mid-1950s,
on the direct orders of Lt. Col. George R. Eckman, formerly of the Alsos Mission.
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Ulrich Jetter worked on mysterious research programs for the German
government during the war, published a book and articles on the scientific
details of H-bombs after the war, and was brought to Washington, D.C. as
a “cultural exchange fellow” before the U.S. produced its first H-bombs.

Die beiden Reaktionen (5) und (6) ,gehen“ ungewdhnlich gut: das leichte 1950 Physikalische Bliitter article
Lithiumisotop hat einen sehr groBlen Wirkungsquerschnitt gegeniiber Neu-
tronen, und die Reaktion von Triton und Deuteron hat gegeniiber der D-D- Die sogenannte Superbombe
Reaktion eine tiefere Energieschwelle und bei gleicher Temperatur die rund Von Dr.-Ing. Ulrich Jetter, Stuttgart
hundertfache Ausbeute. Sofern also geniigend Tritonen oder Neutronen
zugegen sind, wird der Zyklus

n +°L.i — ‘He + Tr

1 |

n+4He «<— D + Tr

1952 book, Nuclear Weapons: Use,
Mode of Action, Protective Measures

die Haup_treaktion bilden. In Konkurrenz damit stehen die Reaktionen (1)

Ulrich Jetter

Mitarbeiter des Instituts fir Demoskopie Al-
lensbach, Physik und Sozialwissenschaften.
* 1914, Nach Abitur 2 Jahre Industriearbeit.
1935/40 Stud. d. Physik in Stuttgart. 1937/38 For-
eign Exchange Fellowship Passadena, Master of
Science. 1939 Dipl.-Ing. 1941 Dr.-Ing. TH Stutt-
2 'Bls 1945 KWI fir Metallforschung] Mili-

3 Ann Arbor.
1954 Physikalische Bliitter article
Die Zeitgenossen

- der Wasserstoffbombe

Ab 1951 Inst. f. Demoskopie.
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Postwar Evaluations of Georg Stetter and His Group

1.0 Introduction.

The material presented here on the activities of the Second
Physics Institute of Vienna University was obtained from Prof. Stetter,
as the result of my visit to Thumersbach and to Zell-am-See between
October 10 and 13, 1945. The primary purpose of the visit was to estab-
lish the contribution of the Institute to the atomic work on the so-called
"Uran-Motor®" project, and to determine the work of the Institute on radia-
tion absorption materials. Two days were used for interviews with Prof.
Stetter and his associates, at the end of which a series of reports were
obtained, the English translation of which is attached herewith, as
Appendix I.

Although some of these reports, and additional documents, were
removed from the Institute earlier by Prof. Smyth of the Alsos Mission,
the reports obtained were translated and are released herewith as a matter
of record. The original German reports were turned over to the Naval
Intelligence Division, Navy Department, Washington, D. C.

2.0 General Observations on the Institute and its Work.

2.1 The Institute.

The Institute, with its present component parts, was the largest
and the most important research organization in Austria. Before the
war, it was involved primarily in the so-celled pure research.

During the war, it became engaged in certain special problems, of
which the Uran-Motor project was one. In addition, the problems
relating to the radar field, high freguency development work on
testing equipment and the radiation absorption materials, received
a certain amount of attention. A very brief review of these acti-
vities is underteken below. A series of the reports prepared by
the members of the Institute is attached for a more searching study.

2.2 Work in Nuclear Physics.

Not having been intimately connected with the work om atomic
energy release, I am not in a position to fully evaluate the impor-
tance of the Institute's work in this field. The significance of
the work of the Institute, from the point of view of the potential
utilization of its research, was very sketchily discussed in ny
reports on "Atomic Bomb Research in the Russian Zone of Czecho-
slovakia®, dated October 26, 1945, and on "Problems of Displaced
Scientists Now Residing in the American Zone of Austria® » dated
October 26, 1945.

Contrary to the statements, attributed by the U. S. news-
papers to the various U. S. atomic experts, that it "would take

blem of atomic disinte-

00 years to solve the pro e

e & m iosi\};e basis" (for the manufacture of :gz:s) g,iven

grat?on o? ix};ee;?;llbers of the Institute themselves‘was tu_rn’to

opim;;-\ oof radium and uranium, and permitting tr'xelr 1’2 e

313& ywhere certein of their materials lajd.ﬁqz.;g:egx Aoy
; k" i

y ble to "complete their wo ¢

213:2 :::lﬁ :za;e experiments were claimed to be performed success

fully by the Institute before the end of the war in Europe.

titute are not to be disregarded

too readily would follow from the fact tha':d Pigf . Smyth aip:;l;e:on—
i 3 visit em sever 5
siderable time with the Institute, re b >
ist on the most stringent type O
and thought it necessary to insis C Svi = =
i i i group, &as we. as o
control over the scientific activities o e %
i wally significant are the
ndividual observationse. Perhaps eq y
E;}lgizaiio;:lof the substantial interest of the Russians in several

members of the Institute.

That these cleims of the Ins

the following list of materials was obtained
from Prof. Stetter, as held in Vienna by Prof. E. Hascfhekz of tﬁe
Vienna University: a mass-spectograph, amplifiers, oscil o:gLra.p S,
an X-ray equipment, various testing deviz.:es for work on nuc oga.r
physics, 200 kg. of Wolfram, some Beryllium, Heavy watez", 5 adkgb;
of Lead, a small quantity of Uranium, (most of the Uranium hi en
removed by the Russians from the laboratories of the University).

Incidentally,

As the result of the forced idlemess, the group l_ms occupied
itself with the problens of Uranium split-up on a considerably more
concentrated basis than they were able to do in Vienna. They also
managed to attract the attention to this problem of other members
of the scientific body in the region around Zell-am-See. I am
inclined to think that, given an opportunity, such as their return
to Vienna, and some sort of inducement, the Institute would concen-
trate on this problem to the exclusion of other activities, with a
good chance of success.

2.3 Radiatisn Absorption Material.

This problem, and the contribution of the group to it, was
discussed in a separate report on "Radar Camouflaege-Radiation
Absorption Material".

2.4 Radar and Radio Frequency Work.

This was definitely a side-show with the Institute.
clusion is that the results of the
to us. :

My con-
work has no intelligence value

* 5 Poltzman Gasee, IX Bezirk, Vienna.
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Georg Stetter’s wartime group also

developed radar-absorbing coatings (used on

stealth aircraft) and the correct theory of

superconductivity (electron pairs). Postwar
Allied interrogators such as T. M. Odarenko,
a senior scientist from Bell Telephone, took

the results of Stetter’s group back to the U.S.
Much later those were announced as “new”

discoveries by the United States. Stetter’s

group never received any credit or payment.

RESTRICTED

U.S. Growp Control Council
Germany
Office of the Director of Intelligence

RADAR CAMCOUFLAGE
RADIATION ABSCRPTICN MATERIALS

Reported by:

T. M. ODARENKO
Consultant, JIQA, ‘Communication

Report on Investigation for the Commmications
JIOA Subcommittee

Prepared by Direction of
FIELD INFORMATION AGENCY, TECHNICAL (U.S.)
USFET (Main)
INDUSTRIAL ERANCH

APO 757
NEW YORK, N. Y.

FIAT 61 and FIAT 63, NARA RG 319,

Entry NM3-82, Boxes 1264-1275
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statistics and thereby fo¥ PT7 ns unite during the forming of the

velocity distribution. w0 SlecH py a force in all three dir-

en sctivated y :
super-condutﬁtingiz;eg:;;ﬁsteghquantm—mechamcal penetration of the po-
ections with ea =

npielectron". The binding is
e ) 2 angtigoiigagzﬂ surpasses the Coulomb repulsion
P t:nce of 50-fold, clessical electron-radii. Similar
e A dﬁ ssociation of two-etomic geses, the temperature de-
o ts L saber of super-conducting electrons can be reckoned.
S nu;nt of the electrons which become free at the change

e el i the czuse of the increzse of the
with Ferni stetistics is .
ggeztiz‘:?;i:i in the Buper-conducting stete; from this the momentary

mumber of the super-conducting electrons can be determined in agreement
with this computation. The diseppearance of all the components of the
electrical resistor (residual resistance, aantacs resii.)itaixce, thei'mi:
jstance) is explained by the considerably larger electron
gl z;sth super-conducting electrons; the electron wave-
Yave;ienﬁ consigeragiy larger due to the low zero-energy point. A
sﬁggic:ently strong magnetic field directs the magnetic moment and
thus destroys the binding. For the magnetically insensitive super-
conductors (e.g. PbBl,PbHg), the magnetic energy to be used at the
ebsolute zero-point is equal to the thenplc energy kT at the elastic
point, Sufficiently inhomogenous electrical fields destroy or loosen
the binding. Thus the super-conducting electrons cannot take part in
the construction of the electron orbit of the atoms and the periodic,
electrical field in the interior of the erystel lattice is decisive
for the height of the elastic point and elso decisive for the contin-
gency of whether super-conducting electrons can be formed or not. The
bielectrons have all the properties which were pre-supposed in the el-
ectrodynamic theory of super-conducting electrons by London and vonLause.
This theory makes very obvious: the screening of external magnetie
fields due to the induction of the permanent current, the finite depth-
penetration of magnetic fields, the individual influence of the self-in-
duction of the conductors for the current strengths in the branchings
end also, if one tekes into consideration the temperature dependence

of the density of the super-conducto
feld-Effect. upe r electrons and the Meissner-Ochsen-

/8/ Josef Schintlmeister



Georg Stetter was kept under virtual house arrest

2 by U.S ' ‘ ‘
z agents in Austria from 1945 until
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n B O ~ LAND SALZBURG SECTION Z5% 380- 9505303 r
ﬁ Q L ;’!%1 U.S. ARMY 1. NAME OF SUBJECT OR TITLE OF INCIDENT i
1= OV 4~ STETTER, Dr. Georg,
— GE Patent Concerning Production of Atomic 3. CONTROL SYMBOL OR NUMBER
< o IA‘!’P, e e S Energy (TIM 700), Technical Intelligence, | HO 01081
= ) rig L y i3 Vienne il vl
b Q 4. REPORT OF FINDINGS
=
= E On 26 October 1953, Informant 1063 submitted the following information to
o SUBJECT: STETTER Prof. Dr. Georg (20th Bi-Weekly Report) , BRI
; > e S T, % e o e On 22 October 1953, Informant interviewed Prof. at
= gt B S A R S Ly e AR O e the First Physical Institute of the University of Vienns 3 ER s
U Z e e ol o atomic energy patents. stated that he owned no patents concerning ato-
o S ¢ Chiei, CiC, Land Salzburg Section mic energy and that he did not contemplate applying for any. STEMTER further
N stated that he had worked with muclear physics during World War II, but that
é o 2 his notes and papers were seized by the Soviets in 1945 and that he had not
% o P ith nuclear physics since 19 2 o ‘ 3
< = Shamers of the First Physical niversity of Viennn and experimenting
Z £ is atte with dust particles. (c-3)

On 29 October 1953, the files of this Region were examined, concerning Georg
STETTER and revealed the following informetion:

A/R V-34833, STEITER, Dr. Georg, dated 20 March 1953, reveals that
STEITER accepted a position at the University of Vienna as head of the First
Physical Institute. (C-3)

0

v

A/R V-33629, dated 23 Jamuary 1953, Subject: "STETTER, Georg", reveals
that STHPTER was flown to Vienna on 26 October 1952 for the purpose of arranging
employment at the University of Vienms. (8-3)

DECLASSIFIED

STEPTER is listed in numerous files of the Region as & prominent Aus-
trian scientist and a former member of the NSDAP vho was removed from his posi-
tion as hea.d of the Bl 3 y_of

Authority
4

smmm 1e also 1iated on the Auatrian ObJsctive L:lst of

of NSDA embership.
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Stetter was closely monitored by the
U.S. until after the Soviet Union had
perfected its own H-bomb (1955)
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Some Key Participants in the German H-Bomb Program

Administrative
Heinrich Himmler (sponsor, SS)
Hans Kammler (chief manager, SS)

Walther Gerlach (chief scientific administrator)
Rudolf Tomaschek (working with Gerlach)
Siegfried Fliigge (chief theoretical physicist)

University of Vienna + other sites in Austria
Georg Stetter

Willibald Jentschke

Karl Lintner

Josef Schintlmeister

+ many others

AEG

Arno Brasch (early work)

Fritz Lange (early work)

Hartmut Kallmann

Ernst Kuhn

Wolfgang Ferrant (also worked in Austria)

Kaiser Wilhelm Institutes
Ulrich Jetter

Josef Mattauch (longtime colleague of Georg Stetter)

Alfred Klemm
Heinrich Hintenberger
Philipp Hoernes

University of Hamburg
Paul Harteck
Wilhelm Groth

Army Ordnance Office
Erich Schumann

Kurt Diebner

+ many others

Other scientists

Adolf Busemann
Anton Kéastner
Manfred von Ardenne
Gustav Hertz

Werner Schuetze

Testing
Edgar Petersen

Edmund Sorg
+ many others

Delivery vehicles
Wernher von Braun
Walter Dornberger
Eugen Singer

Irene Bredt

+ many others

* How far did the wartime German nuclear weapons programs get?

* How much did they influence postwar U.S. (and other) programs?
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Modern society runs on
revolutionary innovations from the
predominantly German-speaking
scientific world ~1800-1945

B

FORGOTTEN CREATORS

How German-Speaking Scientists and Engineers
Invented the Modern World,
And What We Can Learn from Them

Over 6000 pages covering:
* Major innovators and innovations
produced by the predominantly German-

speaking scientific world ~1800-1945

* Systemic factors that promoted so
much innovation in that place and time

* Technology transfer out of the
German-speaking world

* What we can learn that could improve
innovation in the modern world

* >4(00 pages of bibliography

Reviewed by European and American
historians and scientists

Updated as new information is found




Short version—but click the links!

8.8. NUCLEAR ENGINEERING IN THE THIRD REICH 1563

8.8 Nuclear Engineering in the Third Reich

This section presents evidence which suggests that the World War IT German nuclear program was
much larger and much more advanced than has previously been generally understood. While this
claim may seem controversial, much of the relevant archival evidence has only been declassified and
rediscovered in recent years, and was not publicly available when earlier historical assessments were
made. The evidence presented here covers:

|8.8.1. Flaws in the conventional historical view of the German program.|

[8.8.2. The fundamental scientific knowledge and planning of the program.|

[8.8.3. Sources of uranium and thorium.]

8.8.4. Enrichment of uranium-235.

[8.8.5. Fission reactors for breeding plutonium-239 and/or uranium-233.|

\8.8.6. Electronuclear systems for breeding plutonium-239 and/or uranium—233.\

[8.8.7. The production of other potentially nuclear-related materials.|

[8.8.8. Fission bomb designs.|

[8.8.9. Hydrogen bomb designs.|

[8.8.10. An October 1944 test explosion on the Baltic coast.|

[8.8.11. A circa November 1944 test explosion in Poland.|

[8.8.12. March 1945 test explosions in Thuringia.|

[8.8.13. Axis belief in the reality of German nuclear weapons.|

[8.8.14. Allied belief in the reality of German nuclear weapons.|

[8.8.15. Further research that is needed.]

For a far more detailed presentation of the currently available evidence, see Appendix D] As ex-
plained in Section |8.8.15] much more work is needed to uncover and evaluate evidence regarding
the true history and extent of the wartime nuclear program.

8.8.1 Flaws in the Conventional Historical View of the German Program

The conventional historical view that has been held from 1945 to the present is that the World War
II German nuclear program was very small and poorly funded, that Germany was still trying to
complete its first prototype fission reactor when the war ended, and that Germany never even made
a serious attempt to develop nuclear weapons@ This view is based on three categories of evidence,
although each category has its own limitations as summarized below and in Section D.1}

Long version of nuclear program

Available for free at:
riderinstitute.org/revolutionary-innovation

Appendix D

Advanced Creations in Nuclear
Engineering

Der Welt Erbe gewénne zu eigen,
wer aus dem Rheingold schiife den Ring,
der maflose Macht ihm verlieh’.

The whole world can be possessed by one
who from the Rhinegold forges the Ring,
which can bestow immeasurable power.

Richard Wagner. 1854. Das Rheingold. Scene 1. Wellgunde.

As discussed in Chapter (8] contributions by the German-speaking research world to fundamen-
tal nuclear science are very well documented Wilhelm Rontgen discovered X-rays in 1895, and
Ludwig Zehnder was making detailed whole-body X-ray photos of humans by 1896. Hans Geiger
and Walther Miiller developed accurate radiation meter designs (Geiger counters or Geiger-Miiller
tubes) during the period 1908-1928 that are still in use today. Nuclear fission reactions were first
proposed by Ida Tacke Noddack in 1934, and demonstrated and explained by Otto Hahn, Fritz
Strassmann, Lise Meitner, and Otto Frisch in 1938-1939. Nuclear fusion reactions were proposed
by Fritz Houtermans and his student Robert Atkinson in 1928-1929, and refined by Carl Friedrich
von Weizsdcker and Hans Bethe in 1938. Detailed mathematical models of the nucleus, essential
for accurately predicting nuclear decays and reactions, were first developed by von Weizsicker in
1935 and ultimately finalized by Otto Haxel, Johannes Hans Jensen, Maria Goeppert Mayer, Hans
Suess, and Eugene Wigner by 1949.

1See for example: Bethe 1991][1997}[Blatt and Weisskopf 1952} Brown and Lee 2006}|Otto Hahn 1968} [Irving 1967}
‘L’Annunziata 20164 \Nachma.nsohn 1979; ‘Rife 1999t |Schweber 2012} ‘Sime 19964 \Sza.nton 1992} ‘Wigner 1967|

°E.g.,|Goudsmit 1945||Goudsmit 1947} |Groves 1962} |Hentschel and Hentschel 1996} [Hoffmann 2023} [Irving 1967}

[Pash 1969} [Popp 2016][2021} [Powers 1993} [Rhodes 1986| Rose 1998|[Walker 1989][1995] 2024a][2024b

3253



Some Reviewers’ Comments on Forgotten Creators

“Todd H. Rider’s Forgotten Creators is an encyclopedic
consideration of Germany's central place in the
advancement of science and technology between 1800
and 1945. Drawing upon a wide range of sources,
Rider has summarized that effort in a survey that will
impress the reader just as much for the breadth of
German intellectual achievement as for the influence
that achievement has had upon the modern world.”

“Todd H. Rider’s Forgotten Creators is a monumental
treatise about and an exciting intellectual journey
through the contributions of scientists and technologists
in Germany and other Central European countries and
German-speaking areas to universal progress. It is
thoroughly researched, meticulously documented, and
presented in an easy-to-perceive way. The pre-war and
pre-Nazi German system of science support has lessons
that would be difficult to emulate but worthy to ponder
about even today. The long-range tragic consequences
in science caused by National Socialism are well
demonstrated as are the benefits in the West and in the
East from the exodus of Jewish scientists before and the
importation of others from Germany following World
War II. The book is a virtually bottomless well for
mining reliable information in the history of science
and technology. The ‘forgotten creators’ are no longer
forgotten. Todd is to be congratulated for his
accomplishment and thanked for sharing it so
generously with the international community.”

“The book Forgotten Creators is a really impressive
book, as Todd H. Rider tries to mention all relevant
German-speaking scientists and engineers and their
scientific fields up to 1945 in this mammoth project. In
this form, nobody has dared to do this before. The
author deserves my full respect for this. I am pleased
that we were able to support him in his research.”

“Forgotten Creators is an examination of mid-twentieth-
century German science and technology, studying the
question of how this era came to be so productive. Using
extensive reproduction of original materials and source
accounts, the author is not only able to provide an
overview of what is known about wartime activities, but
is also able to indicate avenues for future historical
research. The careful and comprehensive referencing
permits the materials presented to be used in academic
studies. A notable feature of this work is the fluid
format provided by online publication, allowing
revisions and new materials to be added. An especially
important emphasis of the book is what can be learned
from both the German-speaking scientists and the
World War II era in general that could improve
scientific productivity and creativity now.”

“With his work, based on very comprehensive,
thoroughly researched sources, Todd Rider has
presented an astonishing study of the history of German
science, especially in the first half of the twentieth
century, which also reveals many connections that have
been unjustly forgotten or little noticed. This also
applies to numerous persons whose achievements are
hardly known.”

“A very valuable part of the book is devoted to the
development of nuclear weapons in Germany during
WWII, 1939-1945. While the histories of both the
US/British Manhattan Project and the Soviet atomic
project have been to a large extent declassified, little is
actually known about the German work. Rider has done
historians a favor by marshalling all of the evidence he
could find in US, German, and Russian archives
regarding the German atomic project. The inescapable
conclusion is that the Germans were much farther
advanced in nuclear weapons development than is
generally thought.”

“Forgotten Creators by Todd Rider is an extraordinary work
of detailed research and new insights into the technological
advances contributed by German-speaking scientists. His
lengthy and in-depth study of history often overlooked or not
even seen in more cursory reviews is a refreshing read. His
attempt to create the fullest account possible has resulted in a
fine reference book that also serves to introduce new research
for the reader. Rider's contention, right up front in the
Executive Summary—that inventions and discoveries had their
highest concentration of revolutionary innovations from
scientists and engineers from the German-speaking central
European research world in the nineteenth and early twentieth
centuries—demands the reader’s attention. He then fills an
enormous amount of over 4,000 pages with supporting details.
Amazing subject matter and new revolutionary insights dug up
through meticulous research make Forgotten Creators a ‘must
read’ for serious historians and curious researchers alike.”

“This truly voluminous study provides an in-depth overview of
techno-scientific achievements and innovations which
originated from the German-speaking world. It is a rich and
fascinating history of the transnational circulation of
knowledge over a period of no less than two centuries.”

“A most important and deserving book. Todd Rider’s research
on the German rocket and nuclear programs in World War 11
is especially impressive because of the number and depth of the
sources cited and the meticulousness of their evaluation. Really
pioneering work has been done here!”

“Todd Rider has produced a meticulously researched and
cogently argued four de force on the men and the
circumstances that drove the modern German Renaissance in
science and technology. Brought out of the long shadow of the
Third Reich, the story of this Golden Age of human enquiry is
convincingly shown to have as much relevance to our present
times as it did then. A remarkable achievement.”




Dr. Todd H. Rider
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