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ORIGIN OF THE NUCLEAR RESEARCH CENTER

— Part I —

IMPLANTATION OF A NEUTRON GENERATOR
AT THE STRASBOURG CIVIL HOSPITAL

1941 — 1944

B. Ring




On returning to Strasbourg in 1940, the Germans set about “reopening the
university, which had been closed by the French 23 years earlier and which during
its day enjoyed an excellent reputation”. These lines come from the notes written
by the Professor R. FLEISCHMANN, director of the Medical Research Institute of
the Strasbourg Faculty of Medicine from 1941 to 1944.

The Medical Research Institute at Heidelberg

During the 1920s, the german medical profession complained that there was
insufficient exchange and colloration between medicine and science. This opinion
was upheld at Heidelberg by Ludolf v. KREHL, intern Professor of medicine at the
University of Heidelberg, director of the medical clinic.

Thus the Institute of Medical Research Kaiser Wilhelm was established at
Heidelberg under the direction of L.v. KREHL, emeritus Professor.

The institute was composed of four sections or more exactly four almost inde-
pendent institutes sharing a common library. These were the Institute of Physiology,
Pathology, Chemistry and Physics.

Physiology was directed by Professor O. MEYERHOF (Nobel laureate 1922),
Chemistry by Professor R. KUHN (Nobel laureate 1938), Pathology, which re-
mained only partially developed, was directed by the Professor L.v. KREHL himself,
and Physics by Professor HAUSER, who died several years later. From 1% April
1934 he was replaced by Professor W. BOTHE (Nobel laureate 1954) who was al-
ready responsible for the Institute of Physics at the University of Heidelberg from
1%* October 1932.

In 1930 W. BOTHE and H. BECKER set up an experiment in which they
bombarded beryllium with a - particles. Thus they discovered gamma radiation
artificially induced (Z. fiir Physik, Vol. 66 p.289). This work was the starting point
for a series of experiments culminating in the discovery of the neutron in 1932 by
the english physicist James CHADWICK (Nobel laureate 1935).

On 1°¢ April 1934 R. FLEISCHMANN (assistant to W. BOTHE after 1% Octo-
ber 1932 at the Physics Institute of the University of Heidelberg) was appointed to
the Kaiser Wilhelm Institute to work under the direction of Professor W. BOTHE

in Nuclear Physics.




R. FLEISCHMANN is a nuclear physicist who is known for his work on the
production of 4 - rays by neutrons, back scattering of slow neutrons, ratio between
cross sections for slow neutrons,... (articles published in Z. fiir Physik from 1935
to 1939).

Creation of the Medical Research Institute at Strasbourg

When the “Reichsiiniversitat” at Strasbourg was in preparation in 1940 the
Professor Johannes STEIN, successor to L.v. KREHL as intern Professor and di-
rector of the medical clinic at Heidelberg, became Dean of the Faculty of Medicine
at Strasbourg: He received the order to propose a scheme for a new Faculty. Ac-
cording to Professor STEIN : “The Institute of Medical Research at Heidelberg has
lead a rather independent existence and has consequently become of little use for
medicine. We want to set up a similar institute in Strasbourg, but we want it to
be placed within the Faculty of Medicine”. Premises were chosen for the institute
in the building of the Clinic of Dermatology of Professor PAUTRIER. It was de-
sired that the institute be composed of four sections : Medicine, Chemistry, Physics
and Biology. R. BRILL, who worked at the research laboratory I.G. FARBEN in
Ludwigshafen, was approached to be the director of the new institute. R. BRILL,
who was “one of the few who as yet belonged to no party”, propose R. FLEIS-
CHMANN for the Physics section having known him for his work and having meet
him on several occasions. Dean STEIN chose his assistant Otto BICKENBACH for
Medicine. The Chemistry section was entrusted to F. WEYGAND, one of the best
of the young research workers in the laboratory of Richard KUHN.

The Rector and the Dean followed the normal procedure at that time by sending
a proposition with three names to the minister. The minister consulted with the
party and if there was no opposition a ministerial counsellor offered a contract to
the candidates.

During these negociations, Professor R. BRILL had accepted another function
but he was not replaced. O. BICKENBACH and R. FLEISCHMANN were ap-
pointed on 1% November 1941 and began service. Shortly after F. WEYGAND
was appointed for Chemistry. The biology section remained vacant, because the
negociations with a young biologist did not lead to his nomination at Strasbourg.

The “Medizinisches Forschungsinstitut” was thus made up of three sections :

- Medical section (Pr. O. BICKENBACH) 2™¢ floor of the institute
— Chemistry section (Pr. F. WEYGAND) 1% floor of the institute
— Physics section (Pr. R. FLEISCHMANN) ground floor.




The basement of the building was kept for an engineering workshop, a glass-blowers
workshop, a machine room for the installation of experiments, a room for the ac-
cumulator stacks, a generator room for the X-ray installation and a place for the

accumulator stack of the electron microscope, etc.

Research Programme of the Fleischmann Institute

The research programme, that Professor R. FLEISCHMANN ought to carry
out was equally divided between 50% for fundamental physics and 30% for work
useful to medicine. Experiments using tracers were chosen as the principal subject
of research. This involved obtaining radioactive isotopes which, when used to trace
the constituent parts of living matter offered new prospects for the study of cel-
lulaire metabolism. Following an article by the Alsatian scientist Erwin HEINTZ
published in “Die Naturwissenschaften” (Physikalische Wirkungen hochverdinnter
potenzierter Substanzen. Vol. 29, 1941) R. FLEISCHMANN, at the request of the
Rector K. SCHMIDT and the Dean of the medical school engaged E. HEINTZ in
his laboratory. In his article E. HEINTZ described infrared absorption measure-
ments for solutions of homeopathic dilution. He claimed that dilutions at 70, 14°
and 21°, still gave notable absorption. R. FLEISCHMANN was given the task of
verifying these measurements for, as Dean STEIN remarked : “Should this be true,
this would be a great discovery for medicine”.

In fact as these measurements were not made in any rigorous manner, (for
example the thicknesses of the thin sheets of mica were not defined) Professor
R. FLEISCHMANN realized that E. HEINTZ had worked without any scientific

rigour and that his conclusions were worthless.

Acquisition of a Neutron Generator

Experimenting with tracers became the principle work of the group under Pro-
fessor R. FLEISCHMANN. This necessitated powerful neutron sources to produce
the radioactive substances. R. FLEISCHMANN selected an apparatus from the
Eindhoven firm Philipps supplied by the german firm Rontgen-Muller of Hambourg.
A Cockcroft-Walton accelerator of 1.5 million volts maximum potential was chosen.
The total amount for the order reached about 160,000 Reichsmarks.

It was one of the most powerful accelerators of its time. The principle had been
devised by the two english physicists J.D. COCKCROFT and E.T.S. WALTON
(Nobel laureates 1951).




1.5 MV COCKCROFT-WALTON IN 1944

ACCELERATOR TUBE
POMPING SYSTEM

TRANSFORMER FOR THE HIGH
VOLTAGE GENERATOR




The deuterium ions were produced in a gas discharge tube and then extracted
and accelerated by a potential of 1.5 million volts. A beryllium target was placed in
the path of the deuterons to produce neutrons. A mobile tank of water divided into
compartments was use to slow down the neutrons, which were absorbed by certain
elements to produce radioactive substances. In this way radioactive phosphorus
was produced. A supplementary device was provided for research in physics. Two
deflector plates of convenient length had to be mounted in the upper part of the
laboratory where they could be connected either to a potential of 2000 volts or to
the ground. When the voltage was applied the beam was deflected in such a way
that it passed through a beryllium target that was placed off center. Applying the
voltage for rather short periods bursts of neutrons could be produced and their
course followed over a certain distance (up to 7meters). This experiment was made
with neutrons that were slowed down in paraffin. Thus a table giving the effects
as a function of the neutron velocity could be established. That must have served
for the capture of slow neutrons. Another method was in preparation : the slow
neutrons were to be reflected by BRAGG reflection on a curved crystal plate in the
form of a cylinder of NaF. With the entry slit on the axe of the cylinder neutrons
of different wavelength converge at different distances along the axe. This type of
beam behaviour and its dispersion as a function of wavelength was known since
the time of X-ray research. The curved crystal designed for this use was made by

doctor A. SMAKULLA working at Zeiss.

Privileged Position of Strasbourg within the Reich during the war

During the war research work could only be carried out with the consent of
a competent authority. It was only under these conditions that staff and material
were forthcoming. Much of the equipment and raw materials were distributed by
quota ; for example iron, copper etc. After careful consideration for any important
request Professor R. FLEISCHMANN would apply to the research department of
the ministry of the Air Force and the service for the economic development of
the Reich. Hermann GOERING, who directed this service, always welcomed him
favourably because he knew that Strasbourg should have a privileged position for the
Reich. Indeed the nazi government wanted to show how capable the Germans were
to equip and run a new University even during the war. Many of the restrictions
which were applied to the rest of the Reich were waived for the Strasbourg project.

It was necessary to build a room to house the generator. The construction of

a building at this time during the war was a problem which had to be solved. It
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PHOTOS TAKEN DURING THE CONSTRUCTION PHASE

BUILDING HOUSING THE NEUTRON GENERATOR WITHIN
THE PRECINCTS OF THE STRASBOURG CIVIL HOSPITAL




was the Research Department of the Air Force (Luftwaffe) which took charge of the
construction. Only temporary constructions could be made during the war. For
this reason the room was built of wood on a concrete substructure covered by an

antiradiation wall.

Epilogue

The neutron generator (high voltage installation) was ready for operation in
June 1944. Strasbourg was bombarded 11'" August 1944. The Institute emerged
unscathed but the cooling water supply was cut off so that the installation was
unable to work : the COCKCROFT-WALTON was only able to run for about a

hundred hours. ..

When the Allies landed in France, those in charge of the institute received the
order to move the installation. In September 1944 part of the material of the Medical
Research Institute was evacuated in cases which were stored at Weickersheim Castle
35 kilometers south of Wurzburg. Nevertheless, on their arrival in Strasbourg the
French found the nuclear installation to be almost intact. In fact the Germans had

been taken by surprise by the rapid advance of the allies.

In November 1944 the american mission Alsos under colonel PASH, found the

german research workers who had taken refuge in the basement of the Institute
Pautrier. Professor R. FLEISCHMANN lay in hiding there in the company of
F. WEYGAND, Hugo NEUERT and Werner MAURER.

M.P. HICKEL, engineer at the Strasbourg Civil Hospital, who had taken part
in the installation of the neutron generator, sent a letter dated 5'® December 1944
to the Central Agency of Scientific Research. He informed them of the existence
of the Fleischmann Institute “I believe that it would be in your interest as well as
that of french science if you could delegate a qualified person as soon as possible
to take possession of the different installations and apparatus which remain still at
the Institute”. During a session of the Administrative Commission of the Stras-
bourg Civil Hospital Professor PAUTRIER raised the question of the Fleischmann
Institute and proposed that he consult with Mme JOLIOT-CURIE.

Thus began the long and difficult discussions between the CNRS, the National
Education, the University of Strasbourg and the Civil Hospital which resulted in

the decree of 5" January 1951 to form the Nuclear Research Institute.
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DOCUMENT FROM LIEUTENANT-COLONEL B.T. PASH NOTIFING THAT
THE INSTALLATIONS OF THE MEDICAL RESEARCH INSTITUTE SHOULD
BE LEFT UNTOUCHED.




Short Biography
Rodolphe FLEISCHMANN : Born 1-5-1903 at Erlangen. He obtained his qual-

ifications for professorship in 1926. He prepared a doctorate having for subject “The
photoelectric effect on non-metallic compounds” at the laboratory B. GUDDEN in
Erlangen (Annalen der Physik Vol. 5, 73, 1930). From 1** October 1932 he was
assistant to W. BOTHE at the Physics Institute at Heidelberg. In 1934 he followed
W. BOTHE to the Kaiser Wilhelm Institute. There he worked with neutrons, nu-
clear radiation and artificial radioactivity. He passed his doctorate in 1937. He
became lecturer at the University of Heidelberg in 1938. In 1939 he participated in
work on the construction of a uranium reactor (tests on the enrichment of uranium
235 using UFg in the separator column). In 1941, he was appointed Professor at
the University of Strasbourg and head of the Physics Department of the Research
Institute of the Faculty of Medicine of Strasbourg, where he remained until Novem-
ber 1944. During the liberation he was made prisoner by the Americans (Mission
Alsos). Taken to USA he was interned in a camp. During this time he was house
painter .... He was liberated and returned to Erlangen in 1946. From 1%* April
1947 to 1%* October 1953, he was Director of the Institute of Physics at Hambourg.
He was appointed Professor of Experimental Physics at the University of Erlangen
in 1953.
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The manuscript was prepared for printing in the “PAQO” service of the Nu-
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