
12  IMPACT • 60 YEARS AMOLF

 JAAP KISTEMAKER: 

“ There’s no 
progression in science, 
ONLY CHANGE”
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Jaap Kistemaker is the founder 
of AMOLF. He was the director 
from 1949 until 1982. 
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HOW IT BEGAN
“One day in October 1945, my doctoral 
thesis supervisor Prof. Kramers came into 
my room with a small yellow book that had 
just been delivered by special courier from 
Washington. It was the Smyth Report on the 
Manhattan Project and I had 24 hours to 
read it. There was no such thing as photo-
copying in those days. A few months later a 
government commission decided that I had 
to go to Niels Bohr in Copenhagen to famili-
arize myself with electromagnetic separa-

tion. I knew little about nuclear physics and 
even less about industrial technology. I was 
28 years of age, married and our daughter 
was two months old”. 

BRAINSTORMING
In 1960, the Dutch weekly journal ‘Katho-
lieke Illustratie’ described Kistemaker as 
follows: “In the beginning, the cool West 
Friesian farmer’s son from Kolhorn did not 
at all meet the caricatural notion that most 
laymen have of a ‘scarily clever nuclear 

physicist’. (...) He was a calm, quiet intel-
lectual with attentive grey eyes which would 
wrinkle up with laughter if he was surprised 
by a remark”. We asked Kistemaker whether 
he ever reached the point at which a parti-
cular study ground to a halt. “Oh yes, but we 
have a solution for that. We ‘brainstorm’. We 
put our heads together and everyone has to 
say what comes up in them, no matter how 
ridiculous it sounds. It is exhausting, but 
together you sometimes arrive at amazingly 
funny things.”•

©
 K

at
h

o
lie

ke
 Il

lu
st

ra
to

r

©
 D

e 
Te

le
g

ra
af



14  IMPACT • 60 YEARS AMOLF



THE 1950s
These were the post-war reconstruction years. The Netherlands had lost its leading position in 
physics because of the war. We had to catch up in this new area of nuclear physics and the Dutch 
government sent Jaap Kistemaker to Niels Bohr in Copenhagen to familiarize himself with uranium 
isotope separation. The Foundation for Fundamental Research on Matter (FOM) was founded and, 
in 1949, it decided to start an institute for mass spectrography. 

1949…  1959
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The specially designed shape of the 

wings of the ion source enables the 

generation of a high voltage. The code 

word was ‘Mae West’, after an American 

fi lm star with a famous profi le. 
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Jaap Kistemaker handing over 
the first enriched uranium to the 
chairman of the FOM foundation. 
The isotope separator, a 40-ton 
electromagnet with pole shoes of 
a diameter of 2 metre and a field 
strength of 3000 Gauss, is visible 
in the background. Uranium ions 
(25 kV, 10 mA) were generated from 
UCl

4
 gas in a vacuum chamber 

which was placed in front of the 
poles of the magnet. The specially 
designed shape of the wings of the 
ion source enables the use of high 
electrical voltages without the di-
scharge of electricity. The code word 
was ‘Mae West’, after an American 
film star with a famous profile. 
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Visit to the FOM Institute by  
Ernest Lawrence, Director of the  
Radiation Lab of Berkeley University 
in California, USA, on the occasion 
of the first uranium isotope separa-
tion experiment.
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The first student to obtain a  
doctorate with Jaap Kistemaker was 
F.J. de Heer, at the University  
of Amsterdam, in the year 1954. 

19531949 1954

The FOM laboratory for Mass Spectrography was opened  
on 15 September 1949. The task of the institute was to find 
out how to separate uranium isotopes. The research  
concentrated on the construction of a large electromagnetic 
isotope separator. The first sample (10 mg) of enriched  
235U was made in 1953. In 1955, as a result of the Dutch de-
velopments, the American Congress decided to ‘declassify’ 
electromagnetic uranium separation technology. Enriched 
uranium was being produced at various places in America 

and England, and on a larger scale than at FOM. Uranium  
and other radioisotopes became available for research and 
for medical applications whereupon Kistemaker and Los star-
ted a new project: the enrichment of uranium from  
UF

6
 using gas centrifuges. This was realized together with the 

newly established Reactor Centrum Nederland (RCN). In 1959, 
the FOM institute moved to a new location on the Kruislaan 
and was given the new name FOM Laboratory  
for Mass Separation. 

HIGHLIGHTS 1949-1959
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The seperator’s first test measurement

F.l.t.r.: 

J. Kistemaker, 

J. Clay,  

C.J. Bakker  

and E.O. Lawrence

F.l.t.r.: J. Kistemaker, J. Clay, J.M.W. Milatz
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The first international conference 
on isotope separation was held in 
Amsterdam whereupon the Ameri-
cans and Britons decided to end the 
secrecy regarding atomic research 
and make radioactive isotopes 
available for science and medical 
research. 
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A. Haring, A.E. de Vries and H. de Vries, 

Science 128, 472 (1958).

The accuracy of the age deter-
mination method using 14C was 
considerably improved by isotope 
enrichment in a 5-metre-long  
thermal diffusion column. This 
made it possible to go back 70,000 
years in time. The technology  
was calibrated by comparing the 
enrichment of 14C16O and 12C18O. 
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This was the beginning of decades 
of research on excitation, ionization 
and electron capture processes in 
electron and ion-atom collisions. 

1955 1958 1959
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J. Kistemaker, H.L. Douwes Dekker,  

Physica (1949)

An ion source of the magnetic type 
has been developed, using oscillating 
electrons, and with the filament 
quite near the ion extraction hole. 
Space charge limited ion currents 
have been obtained ranging from 5 
to 10 mA using extraction potentials 
of 6 to 15 kV. Hydrogen, helium and 

nitrogen gas have been used,  
showing an apparent mass effect.  
No influence of the pressure on the 
extracted ion current was experi-
enced in the pressure region from 
10-5 - 10-3 mm Hg.
An experimental comparison be-
tween our source and the usual type 
has been carried out and the ion 
outputs show only small differences.
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AMOLF’S FIRST SCIENTIFIC ARTICLE


