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HERMANN von Helmholtz (1821-94) was 
a scientific polymath of extraordinary 
accomplishment and achievement, the 
dominant figure of German science in the 
second half of the nineteenth century. His 
contributions ranged over physics and 
physiology, from the first definitive state
ment of the law of conservation of energy 
to work in physiological optics (which 
included the invention of the ophthalmo
scope), physiological acoustics (and its 
bearing on the theory of music), colour 
theory and colour vision. First trained in 
medicine, he nevertheless managed in his 
work to embrace mathematical physics, 
producing famous papers on hydrodyna
mics, electromagnetism and thermodyna
mics; and he made important contribu
tions to non-Euclidean geometry and the 
philosophy of science. 

Helmholtz stood at the pinnacle of 
technical accomplishment: he designed 
new instruments, carried out precise ex
periments and employed abstract mathe
matical analysis. Further, he stood out as 
the leading spokesman for German scien
ce, contributing substantially to the popu
larization of science and emphasizing its 
civilizing power. As David Cahan aptly 
remarks, Helmholtz represented the 
values ofthe Enlightenment and the liber
al tradition in German culture. He also 
spoke for the conservative academic and 
cultural elite, explaining the role of scien
ce within traditional culture and its 
centrality in the emergent industrial 
economy. He was also a truly inter
national figure. By the early 1850s he 
had made contact with British scientists, 
forming a friendship with the young 
William Thomson (later Lord Kelvin). 
Members of Thomson's circle, especially 
the xenophobic Peter Guthrie Tait, were 
not always sympathetic to the endeavours 
of German colleagues; but Helmholtz was 
respected, even revered. 

In an autobiographical sketch written 
towards the end of his life, Helmholtz 
recounted what had first drawn him to 
science. This was the desire to attain 
"intellectual mastery of nature", a con
trol to be obtained through understanding 
the laws of nature. Helmholtz's abiding 
intellectual interests crossed scientific dis
ciplines, and his work is characterized by 
his ability to unify a field of investigation 
and to link ideas between different scien
ces. Broad unifying themes engaged his 
attention: human perception and cogni
tion, energy transformations and the con
cept of nature as a mechanical system. He 
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therefore fastened onto the discussion of 
scientific problems at the boundaries of 
scientific disciplines. And he aimed to set 
scientific concepts within a broader 
framework of philosophical investigation 
that reached out to embrace aesthetic 
experience and express the cultural values 
of scientific inquiry. 

Given Helmholtz's supreme import
ance in the history of science and culture, 
it is surprising that he has received rel
atively little attention from historians. 
This is no doubt due to the awesome 
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breadth of his scientific work and intellec
tual endeavour. To have such a range in 
any century would be remarkable; but to 
attain mastery and intellectual leadership 
in such diverse scientific disciplines in the 
nineteenth century is wholly astonishing. 
For in this period science truly came of age 
as a professional and specialized activity. 
In a scientific portrait published in Nature 
in 1877, James Clerk Maxwell described 
Helmholtz as an "intellectual giant", and 
observed that few scientific specialists 
could reach the level of attainment he had 
achieved in any of his diverse papers. 
Maxwell pointed to Helmholtz's "thor
oughness which of itself demands the 
mastery of many sciences, and in so doing 
makes its mark on each". For any indi
vidual historian to achieve a level of 
thoroughness and mastery appropriate to 
this subject is no easy task, and the present 
collection of 15 essays by historical spe-
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cialists is a valid and successful response to 
the demand for a serious evaluation of 
Helmholtz's scientific achievement. 

The contributors are historians of scien
ce from Europe and North America, and 
include leading scholars in the field such as 
Frederic L. Holmes and Jed Buchwald, as 
well as some younger historians. The 
collection is divided into three parts, on 
Helmholtz as physiologist, physicist and 
philosopher. In keeping with the crossdis
ciplinary style of Helmholtz's own work, 
many of the essays necessarily transcend 
narrow scientific specialities, and touch on 
problems in his work on other topics, and 
on the overarching philosophical themes 
that characterize his approach to the intel
lectual mastery of nature. 

Several of the essays indicate that 
Helmholtz paid a price for the broad range 
of his scientific research. His leadership in 
a given discipline often proved to be 
short -lived. In the first half of his career he 

:5 was professionally a physiologist, but he 
:§ moved to Berlin in 1871 to assume a 
~ leading position in the physics commun
~ ity, largely abandoning work in physiolo
~ gy and medicine. In the study of colour 
~ vision his work of the early 1850s was in 
~ part transcended by Maxwell, and he 

essentially abandoned research on the 
subject after 1860. He had already made 
important contributions to physics, with 
his famous essay on energy conservation 
of 1847 and his influential mathematical 
study of vortex motion of 1858, but he had 
been content to leave the development of 
energy physics and hydrodynamics to 
others. His assessment in a key paper of 
1870 of the merits of Maxwell's field 
theory did, however, shape his direction 
of research on electrodynamics in his 
Berlin laboratory, an interest that ulti
mately bore fruit in Heinrich Hertz's 
famous experiments that provided evi
dence for Maxwell's electromagnetic 
theory of light. 

But in neither this work nor his work on 
thermodynamics did Helmholtz maintain 
his own interest or sustain his leadership. 
lf his main scientific achievements belong 
to the first half of his career, it is worth 
remembering that on his move to Berlin 
he was 50 years old, and had published his 
principal treatises on physiological optics 
and physiological acoustics. In physics he 
achieved no similar embracing systematic 
statements of theory and pratice. His 
greatness lies in the range and sophistica
tion of his science, in his successful quest 
for intellectual synthesis and in the tech
nical accomplishment that characterizes 
his scientific work. His evocation of the 
civilizing power of science and of the 
values of intellectual freedom continue to 
speak to us. D 
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