
BIOGRAPHIES 4 9 1 

' • HEIKE KAMERLINGH ONNES 

• - •- 1853-1926 ' 

Kamerlingh Onnes was bom in Groningen on 21 September 1853, 
the son of Hann Kamerlingh Onnes, owner of a manufactory of 
roofing tiles, and Anna Gerdina Goers. His parents valued high cul
ture and the arts. One of his brothers was an artist and father of the 
well-known painter Harm Kamerlingh Onnes; his sister was married 
to an artist. After finishing secondary school (HBS) in Groningen, 
and taking a special course in Greek and Latin in order to qualify for 
university admission, Kamerlingh Onnes enrolled at the University 
of Groningen in 1870. He took an active part in the student protests 
against the govemment proposal to close the university and served as 
president (rector) of the student body in 1876. But he also shone as a 
student, winning a gold medal in a prize competition held by the 
University of Utrecht in 1871 and a silver medal for a competition 
held by his own university in 1872. 

As a student, Kamerlingh Onnes also spent three semesters at the 
University of Heidelberg, where he studied first under Robert Bun-
sen and then Gustav Kirchhofl', in whose famous seminar he excel
led, winning an assistantship in KirchhofPs laboratory. Kirchhoff 
suggested that he should investigate the pendulum experiment of 
Foucault, and it was on this subject that Kamerlingh Onnes wrote his 
dissertation at Groningen: Nieuwe bewijzen voor de aswenteling der aarde 
(New Proofs of the Earth's Axial Rotation, 1879). 

From 1878 to 1882, he was employed by the Polytechnic School 
in Delft, as assistant to its director, Johannes Bosscha, teaching the 
courses of Bosscha and J.A. Snijder. It was during this period that he 
developed close contacts with J.D. van der Waals at the University of 
Amsterdam and became familiar with the scientific problems posed 
by the molecular theory of matter. At the age of 29, in 1882, Kamer
lingh Onnes was already recognized as one of the rising stars in the 
scientific community of the Netherlands, and when the physicist P. L. 
Rijke retired from his chair at the University of Leiden, Lorentz, who 
occupied the chair of theoretical physics, argued that Rijke's chair 
should become a chair of experimental physics and that Kamerlingh 
Onnes should be appointed to it. Kamerlingh Onnes accepted the 
appointment and began his career at Leiden with an inaugural lec
ture echoing Kirchhofi": De beteekenis van /let quarttitatief onderzoek in de 
natuurkunde (The Importance of Quantitative Research in Physics). 
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Above the door to every physics laboratoiy he would like to have the 
inscription Door nieten tot weten, or 'through measuring to knowing'. In 
1887 Kamerlingh Onnes married Maria Adriana Wilhelmina Elisa
beth Bijleveld. The couple had one son. 

Kamerlingh Onnes's career at Leiden spanned four decades. His 
central work was the measurement of properties of matter at very low 
temperatures. Researches in other countries had recently succeeded 
in liquefying air (78.6 "K), and Kamerlingh Onnes set out to follow 
them. It was not until 1892 that his apparatus for liquefying air and 
oxygen (using the cascade method with liquid methyl chloride and 
ethylene) was ready. With this apparatus, which produced large 
quantities of liquid air and oxygen, Kamerlingh Onnes pursued re
search lines following Van der Waals (molecular properties) and 
Lorentz (electromagnetic properties). In both areas he made crucial 
contributions. But to reach yet lower temperatures necessary to inves
tigate the simplest substances, hydrogen and helium, a difi'erent ap
paratus was needed. James Dewar had liquefied hydrogen in 1898, 
and Kamerlingh Onnes needed a new apparatus hi order to com
pete. Because the new method used compressed gases, the safety 
concerns of the city govemment had to be addressed, and the first 
apparatus was not ready until 1905. By the following year, with an 
improved apparatus, Kamerlingh Onnes was able to produce large 
quantities of liquid hydrogen (20.4 "K), and in 1908 he succeeded in 
liquefying helium (4.2 "K). For this achievement he received the 
Nobel Prize hi 1913. Until 1923 Kamerlingh Onnes's laboratoiy 
(named after him in 1932) was the only place in the world where 
helium could be liquefied. 

With this apparatus, Kamerlingh Onnes was able to reach tem
peratures as low as 1 "K, and eventually 0.83 "K. In his investigations 
of the electrical properties of substances at low temperatures he ex
pected electrical resistance to decrease to a certain point and then 
increase without bounds. To his surprise, however, he found, in 
1911, that it decreased to zero, and that it did so discontinuously 
when a metal reached a certain transition temperature. The pheno
menon of superconductivity remained unexplained until the 1950s. 

Kamerlingh Onnes was active in international scientific circles. In 
1908 he was the chairman of the first international conference on 
cryogenic technology and then served on the council of the Institut 
International du Froid until his death. In the Netherlands, he was 
instrumental in the foundation of the Nederlandsche Vereeniging 
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voor Koeltechniek in 1908. More importantly, in 1901 Kameiihigh 
Onnes founded the Vereeniging tot Bevordering van de Opleiding 
tot Instrumentmaker, a society for the promotion of the training of 
instrument makers. As part of this effort, Kamerlingh Onnes founded 
a school for insti-ument making in the workshops of his laboratoiy. 
The practical training, along with the theoretical examinations in this 
school served as an important model for practical technical education 
in the Netherlands. 

Throughout his life, Kamerlingh Onnes was of delicate health yet 
highly energetic. At Leiden, his assistant G.J. Fhm was cnacial to the 
vast amount of research done in the laboratory. Kamerlingh Onnes 
retired in 1924 and died in Leiden on 21 Februaiy 1926. 

' ' Primary works 

Poggendorff, vol. 3, 707; vol. 4, 724-725; vol. 5, 607-609; vol. 6, 1273-
1274. Most of his scientific papers appeared hi Proceedings of the Royal 
Academy of Arts and Sciences and Verslagen of the meetings of the scien
tific division. These are reprinted in Communications from the Physical 
Laboratory at the University of Leiden. See also the Reports and Communica
tions submitted to the first congresses of the International Institute of 
Refrigeration, and K. Gavroglu and Y. Goudaroulis, eds, Tlirough 
measurement to hiowledge: Tlie selected papers of Heike Kamerlingh Onnes, 
1853-1926 (Boston studies hi the philosophy of science 124; 
Dordrecht: Kluwer Academic, 1991). Kamerlingh Onnes's papers 
and the apparatus witii which he first liquefied helium are in the 
Museum Boerhaave at Leiden. 

Secondaiy sources . • . . -

W.H. Julius, ed., Het Natuurkundig Laboratorium der Rijks-Universiteit te 
Leiden in dejaren 1882-1904. Gedenkboek aangeboden aan ... H. Kamerlingh 
Onnes (Leiden, 1904); C A . Crommelin, ed., Het Natuurkundig Laborato
rium der Rijksuniversiteit te Leiden in de jaren 1904-1922. Gedenkboek aan
geboden aan ... H. Kamerlingh Onnes (Leiden, 1922); In Memoriam Heike 
Kamerlingh Onnes (Leiden, 1926); F.A. Freeth, 'H. Kamerlingh Onnes, 
1853-1926', Nature 6 (March 1926) 117; E. Mathias, 'H. Kamerlingh 
Onnes (1853-1926). L'oeuvre et I'homme', Revue generale des sciences 
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pures et appliquees (30 May 1926) 294-298; EJ . Cohen, 'Kamerlingh 
Onnes Memorial Lecture', Journal of the Chemical Society 129 (1927) 
1193-1209; J. Clay, 'Psychologic van twee genieen (Lorentz en Ka
merlingh Onnes)', Elseviers Weekblad (A]v\y 1953); H.J. de Boer, 'Prof. 
H. Kamerlingh Onnes', VrijNederland {\9 September 1953). B.A. van 
Proosdij, 'Some Letters from Albert Einstein to Heike Kamerlingh 
Onnes', Janus 48 (1959) 131-37; E.O. Schulz-Dubois, 'Foucault pen
dulum experiments by Kamerlingh Onnes and degenerate perturba
tion theory', American Journal of Physics 38 (1970) 173-188; P.F. Dahl, 
'Kamerlingh Onnes and the discovery of superconductivity: The 
Leyden years, 1911-1914', Historical Studies in the Physical Sciences 15 
(1984) 1-37; B.E. Yavelow and V.A. Volkow, 'A contribution to the 
history of scientific relations between the Netherlands and Russia: H. 
Kamerlingh Onnes' correspondence with Russian physicists. I: H. 
Kamerlingh Onnes' letters to A.G. Stoletow. II: H. Kamerlingh 
Onnes' correspondence with N.P. Kasterin', Janus 71 (1984) 135-
151; 73 (1986-1990) 39-52. H. Kamerlingh Onnes Symposium on the Origins 
of Applied Superconductivity-7 5th Anniversary of the Discovery of Superconductiv
ity, IEEE Transactions on Magnetics v. MAG-23, March 1987, 354-415; K. 
Gavroglu and Y. Goudaroulis, 'Heike Kamerlingh Onnes' researches 
at Leiden and their methodological implications'. Studies in History and 
Philosophy of Science 19 (1988) 243-274; A.C. van Helden, Vie coldest 
spot on earth: Kamerlingh Onnes and low temperature research, 1882-1923 
(Leiden: Museum Boerhaave, 1989, communication 235); K. 
Gavroglu, 'On some myths regarding the liquefaction of hydrogen 
and helium', European Journal of Physics 15 (1994) 9-15; P.H.E. Meijer, 
'Kamerlingh Onnes and the discovery of superconductivity', American 
Journal of Physics 62 (1994) 1105-1108; R. de Bmyn Ouboter, 'Heike 
Kamerlingh Onnes's discovery of superconductivity', Scientific Ameri
can 276, no. 3 (1997) 98-103. 

J. van den Handel in: BWM, vol. 2, 277-280; idem, in: DSB, vol. 7, 
220-222. 
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