
"Fiihrer" became their cherished ideology. 
They considered themselves a new spiritual 
aristocracy and longed for a social, moral, 
and aesthetic order in which the "part" 
would be mystically fused with the "whole." 

For Heisenberg the youth movement be- 
came "a vehicle for his adolescent rebellion, 
adventurous impulses, and bud- leademhip 
@tiesD (p. 65). Far more than a teen-age 
fancy, ' ' p a w  (a phrase Cassidy takes for 
the tide of his chapter on these activities) was a 
sigdcant factor in Heisenberg's career. He 
had few friends outside his circle of Neupfid- 
finder, and even after his student years "Alt- 
mannn Heisenberg found relaxation from his 
quantum research in the company of his Jung- 
stamm (the youngsters of the mbe) around the 
campfire. More than his own f w ,  this circle 
was his true d o n a 1  home. Here he devel- 
oped the amtudes he would display as an 
intellectual revolutionary and leader of a pm- 
p i v e  school of modem physical theorists- 
and a compmis i i  and compromised physics 
leader under the Nazi regime, which had no 
difticulty in exploiting the nationalist tenden- 
cies nurtured in this environment for its own 
p r o w d a  Purposes- 

Heisenbe& in* development as a 
theoretical physicist and quantum medunk is 
likewk ihmhated by Chsidy's tracing it 
through a series of academic environments 
charged with a spirit ofemulation: first, Arnold 
S o m d d ' s  seminar in Munich, fioln which 
so many first-rate theods sprang as if, like 
Argonauts, "stamped out of the ground1) (to 
quote Einstein's adrmnng chammktion of 
So&ldys acwmplishrnents as a h e r ) ;  
and then the institutes of Max Born in Gijttin- 
gen and Niels Bohr in Copedqen, which 
were the focal points of the quantum revolu- 

tion. In each of these institutes Heisenberg 
made his appearance following in the footsteps 
of Wolfgang Pa* his Munich fellow student, 
friend, and competitor. Competition and rival- 
ry, common in scientific careers, were probably 
nowhere so prominent as in these centers. 
Cassidy's amunt of the social and in- 
interactions among the quantum pioneers in 
these centers corrects the widespread romantic 
picture of a g d  and cadre  scientific com- 
radeship. The recounting of Heisenberg's col- 
laboration with Hendrik Anthony Kramers, 
who preceded him as Bohr's assistant, amply 
illustrates fierce rivalry between prima donnas. 

Another legend Cassidy dispels has to do 
with the creation of matrix mechanics, com- 
monly attributed to a stroke of genius that 
hit Heisenberg in summer 1925 on a barren 
rock in the North Sea during a recuperation 
from a severe attack of hay fever. Seen 
against the background of the enormous 
collaborative and competitive efforts during 
the preceding years in Copenhagen, Gttin- 
gen, Munich, and elsewhere, this inspiration 
in splendid isolation appears as just one step 
in a long and complicated social process that 
led finally to matrix mechanics. Cassidy re- 
sists the temptation to trace this process (as 
he did in his 1976 doctoral dissertation) in 
exhaustive technical detail but instead pro- 
vides just enough physics to convey the 
main lines of thought. Readers without the 
competence to follow the intricate theories 
will be grateful for this compromise between 
readability and technical precision; for oth- 
ers the references indicate the pertinent pub- 
lications. This is also the case with the 
treatment of other technical matters such as 
Heisenberg's struggle with quantum field 
theory and elementary particles. Here, too, 

"Nobelists and family members at the Stockholm uain station, 1933." From right, ~ h i n  Slriidingcr, 
Werner Heisenberg, Paul Dirac, Dirac's mother, Slrijdinger's wife, Heisenberg's mother. [From 
Uncertainty: lie Lfe and Science of W m  Heis*] 
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readers are guided at sdcient  height over a 
jungle of exotic physics that they can per- 
ceive the main contours without having to 
stumble through an impenetrable theoretical 
thicket. 

Thus social and intellectual developments 
are carefuyl balanced and woven together 
into a coherent portrayal of He i senws  'life 
and sciencen-to the end of the Second 
World War, when Heisenberg was 44. The 
last three decades of Heisenberg's life are 
squeezed as a kind of epilogue into the last of 
the book's 27 chapters. But in view of the 
author's undertalung to comprehend Heisen- 
berg from the perspective of his formative 
environments, such a chronologically skewed 
biography is a tolerable compromise. The 
same scrutiny of sources could not readdy 
have been extended with the same degree of 
accuracy to all periods of Heisenberg's life, 
and the context of German science changed 
so much after the war that another volume 
would be needed to embed Heisenberg in 
this new environment as neatly as is done here 
for the earlier periods. The thoroughness 
with which Cassidy has approached the ear- 
lier periods, in particular with regard to the 
Third Reich, was necessary in view of the 
"profound failure by Heisenberg and others 
to be completely candid about their amtudes 
during Hider's rule and especially during the 
war" (p. 521). Given the controversies that 
have surrounded Heisenberg's attitudes dur- 
ing the Nazi period, Cassidy's judicious ac- 
count is most welcome as an authoritative 
and reliable reference. 

Beyond the interest attachmg to Heisen- 
berg himself, this biography deserves atten- 
tion for yet another reason. Biographers of 
scientists usually portray their subjects more 
from the perspective of scientists or scientific 
journalists than of historical scholars. Cassi- 
dy's Utuertainty, bringing a professional his- 
torical approach to its subject, is a powerful 
demonstration of the potential of social his- 
tory in scientific biography. 

MICHAEL ECKERT 
Deutsches Museum, 

8000 Munick, Germany 

Italians on Evolution 

Damin in Italy. Science Across Cultural Fron- 
tiers. GIULIANO PANCALDI. Indiana University 
Press, Bloomington, 1991. xvi, 222 pp. $35. 
Translated with revisions from the Italian edition 
(Bologna, 1983) by Ruey Brodine Morelli. 

Italy was an important meeting place for 
mid- 19th-century writers and thinkers from 
all parts of Europe. After unification it of- 
fered an o p p o d t y  for scientists in d e  
from Germany, France, and Russia, as it had 
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offered a breathing place to literary writers 
some 40 years before. But it also developed 
its own traditions, sometimes reflecting and 
reacting to various European trends, some- 
times developing an independent viewpoint. 

In Darwin in Italy Pancaldi has chosen to 
look at Italian scientists, rather than exiles 
living in Italy, and to demonstrate how the 
science of a selected group of scientists 
either influenced or was influenced by 
Charles Darwin. Different concerns of Dar- 
win's are chosen, ranging from the species 
question to human social evolution. Some 
of the scientists Pancaldi has singled out 
were natural historians to whom Darwin 
responded, either by establishing a corre- 
spondence with them or by incorporating 
criticisms or arguments from their thought 
into his writings. Defining "Darwin in Italy" 
in this manner means that this book does 
not detail the variety of scientific institutions 
and scientists in Italy at this period who 
considered themselves "Darwinists." Pan- 
caldi is rather suspicious of this term, with 
some justification given the wide interpreta- 
tion it has been given. 

The first group of scientists Pancaldi dis- 
cusses is from the pre-Darwinian period. 
Some are not even evolutionists, but in 
many ways this is the best part of the book. 
Giambattista Brocchi, described as a "geol- 
ogist and naturalist," was a significant figure 
who endorsed Cuvier's concept of species 
extinction but denied its direct relationship 
to the history of the earth. He believed, as 
the geologist Charles Lyell came to believe, 
in cycles of nature. His influence on Darwin, 
according to Pancaldi, came only through 
Lyell, who acknowledged a significant debt 
to him. 

Pancaldi continues with an examination 
of other scientists who took up the evolu- 
tionary questions in Italy before Darwin 
and debated Cuvier's attack on Lamarck 
and Geoffroy Saint-Hilaire. He  investigates 
other scientific events in the 1840s and 
1850s before Darwin, including the rise of 
a strong group of dedicated Lamarckians. 
One of these is of special interest, Filippo 
De Filippi, professor of zoology at Bolo- 
gna and then Turin, later one of the first 
scientists to lecture on Darwinism. 

Only by the third chapter, halfway 
through the book, does Pancaldi h d y  in- 
troduce us to those scientists who translated 
or commented on Darwin's books. Here 
Pancaldi seems to have made the decision 
not to overlap with the other major pieces of 
Italian scholarship on 19th-century Darwin- 
ism. As a result, we are given detailed evi- 
dence of De Filippi's Lamarckian ideas but 
are told too little about him in the post- 
Darwinian period. We are told only that his 
interest in Darwinism led him to make the 

first lengthy analysis of Darwin and human 
evolution in Turin in 1864 while attempting 
to bring his Catholic faith and science to- 
gether. The reader is given no sense of what 
kind of reaction and response to De Filippi 
existed in Italy. 

Pancaldi does offer a very helphl and 
detailed description of Darwin's Italian 
translator Giovanni Canestrini. The transla- 
tion appeared only in 1864, the same year 
Russian and Dutch translations were pub- 
lished. Canestrini, who was assisted by Le- 
o n a r d ~  Salimbeni, declared that they want- 
ed to produce a translation without the 
failings of the German and French transla- 
tions. The French version, most frequently 
read by Italians, contained a startling anti- 
clerical preface written by the translator 
Clkmence Royer, which suggested applica- 
tions of Darwinian evolution to human so- 
ciety. Canestrini and Salimbeni abjured 
Royer's version, which, they believed, pro- 
vided "untimely annotations" to Darwin's 
theory "in many points erroneous and gen- 
erally too free and imprecise." Nevertheless, 
as Pancaldi shows, they relied upon the 
French version for some of the language 
used in the translation, adopting "natural 
election" instead of "natural selection" for 
some of the same reasons Royer adopted 
this usage. Yet Pancaldi, while showing the 
retention of other terms introduced in the 
French translation, ignores the possibility 
that the concept of progressive evolution to 

which Canestrini adhered may have derived 
from this translation. He also seems un- 
aware of the presence of Royer in Italy, 
although she lectured in major cities of Italy 
during the crucial period 1864-1869. 

Pancaldi illuminates the work of the bot- 
anist Federico Delpino, the first Italian writ- 
er whom Darwin greeted with enthusiasm. 
Delpino was one of the few scientists in 
Europe who debated pangenesis, Darwin's 
hereditarian theory, with him. Perhaps in an 
effort to show that he could be interpreted 
as a non-materialist, Darwin published a 
translation of Delpino's analysis of pangen- 
esis, which made teleological as well as 
vitalistic claims, appending his own reply. 

Toward the end of his book, Pancaldi 
discusses Cesare Lombroso's Criminal 
Anthropology and its possible links to Dar- 
winism. It is not clear to me why he has 
included Lombroso, unless it is because his 
name has the broadest recognition outside 
Italy. His inclusion violates the book's prem- 
ise that only Italian scientists debating, af- 
fecting, or interacting with Darwin would 
be discussed. Pancaldi himself holds that 
Lombroso's invocation of atavism as an 
explanation for criminal behavior relates as 
much to Morel's degeneracy theory as to 
Darwinism. He argues with some justice 
that both Darwin and Lombroso were re- 
sponding to a common culture of "scientific 
naturalism." But he gives no reaction of 
other supporters of Darwin in Italy to the 

Vignettes: Responsibilities to Students 

Colleges and universities have students, whose role is different from that of the 
customers of a supermarket. It is inappropriate to say to students . . . caveat 
emptor. 

-Rudolph H. Weingartner, in Morality, Responsibility, and the University 
(S.  M. Cahn, Ed; Temple University Press) 

Visitation rules are accorded a few paragraphs in my university's handbook, 
compared to the policy on "extension cords in residence halls," which covers three 
columns, encompassing a statement of purpose and fourteen numbered subsec- 
tions. 

One might argue that a responsible parent is no less concerned with proper use 
of extension cords than with personal and sexual conduct. Perhaps statistical 
evidence would even show that more students suffer lasting injury from use of 
substandard extension cords . . . than from casual sex. But the hands-off policy 
of the handbook that expresses disapproval of cohabitation but leaves visiting 
restrictions to majority vote of each residential building is a far cry indeed from the 
traditional stance of the institution as surrogate parent. 

-David A. Hoekema, in Morality, Responsibility, and the University 

I conclude . . . that the activity of friendship, for all its intrinsic value, is morally 
out of bounds for professors where actual and potential students are concerned. 

-Peter J. Markie, in Morality, Responsibility, and the University 
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rather aberrant evolutionism of Lombroso. 
A tantalizing incompleteness characterizes 
the rather brief discussion of race theory and 
popular views of evolution with which Pan- 
caldi ends his book. 

The greatest virtue of Pancaldi's book is 
that he has discussed the science of the 
individuals he has chosen. as well as their 
adherence to evolutionism. Yet the book 
leaves one with the sense of a story only 
partially told. At the time it was originally 
published in Italy a number of books and 
articles had appeared on Italian Darwinism 
that discussed European scientists living in 
Italv as well as the Italians. Pancaldi carefillv 
placed his own book in the center of these 
studies, filling in the gaps in the scholarship and 
leaving out other parts adequately covered. The 
pity is that he does not share this careful 
placement with his Enghsh readers, even 
though his introduction and footnotes attempt 
to update and supplement the text and refer the 
reader to subsequent writings. As a result, the 
real "Darwin in Italy" cannot be viewed 
through this book, although every contribu- 
tion t i  a larger picture of ~ & o ~ e a n  Darwinism 
must be greeted with interest and care. 

JOY HARVEY 
Welkome Institute for the History ofMedicine, 

London, NW1  ZBN, United Kingdom 
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