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Among the dozen leading figures of 20th- 
century physics Werner Heisenberg stands 
out as the most controversial. His conmbu- 
tions to the creation of quantum mechanics 
in the 1920s have been praised as highly as 
his role in the "Uranium Clubn-the Ger- 
man nuclear project in World War 11-has 
been condemned. His most famous achieve- 
ment, the articulation of the uncertainty 
principle, embellished his renown among 
physicists with an aura of philosophical pro- 
fundity that has radiated far and wide in 
contempomy culture. In the 1930s, already 
crowned with a Nobel prize, Heisenberg 
continued to make imponant creative conm- 
butions in new arras sush as nudeaf physics 
and elementary partide theory, the ne plus 
u h a  of modem theoretical physics. Yet at this 
same time Heisemberg was becoming in- 
VOW in the less honorable & of the 
Third Reich. Both his discipline and he him- 
self were attacked by a small but influential 
clique of ideologu& promoting a "German 
physics." Dedaring modem themetical phys- 
ics a "Jewish bluff," they insulted its non- 
Jewish defenders like Heisenberg as W t e  
Jews," who would have to d&ymr from 
Germany like the "racial Jews." Heisenberg 
countered this onslaught by dubious compra- 
mises with the Nazi regime. Yet despite his 
own unpolitical ideology-in common with 
the great majority of German scientists and 
scholars of that -&a. he considered mlitics 
W%or to science ahd culture--~eiskberg 
involved himself in politics throughout the 
Third Reich. After World War IL he even 
intensified his political inlohemeni fbr ex- 
ample saving as Adenads adviser in nude- 
ar policy. His pafimmnce! in the political 
arena was as ambitious as cveryrhing in his 
life, but without the splendor that usually 
mrmunded his scientific achievements. 

Such a prominent career in such turbuknt 
timesdidnotofcoursepassumemadd. 
Heisenberg's own autobiographical essay Der 
Teil und das C a w  (Pkysics and Beyond in 
English translation), his wife's memoir of 
W n t i t l e d  by her Daspolitkche Leben eines 
Unpditisdm (Inner Exile in the English)- 
and various other biographical a m k t s ,  of 

:rg's Path 

variable quality, spread the story ofthis life to 
a worldwide audience. While physicists and 
historians of physics examined Heisenberg's 
conaibutions to the development of quan- 
tum mechanics in elaborate technical detail, 
his role in the Uranium Club became a central 
theme in the never-ending debate over why 
the Nazis failed in their attempt to build an 
atomic bomb. At the end of the war it was 
suggested by Samuel Goudsmit, who headed 
the American mission to assess the German 
efforts, that Heisenberg simply did not grasp 
how a bomb would work. Heisenberg reject- 
ed this insulting imputation, main* that 
he had abhorred the prospect of malung a 
bomb for the Nazis and thus had deliberately 
kept the project to a small scale. The ensuing 
debate over these issues has recently been 
rekindled (see Physia Today, January 1990 
and May 1991) by Mark Walkds remarkable 
study German National Sorialh and the Quest 
fm Nuclear Power, 1939-1949 (Cambridge 
University Press, 1989), which concluded 
that both sides in this dispute had reaospec- 
tively distorted the f m .  

In short, a biographer of Heisenberg is 
confronted not only with Heisenberg's life 
and work but also with its subsequent inter- 
pretations by admirers and critics. 
In Unrertainty David Cassidy addresses both 

chaUengesfivmtheperspectiveof,inhis 

words, a cphysicist turned historian ofscience." 
AshistorianCassidyemphasizesthesocialin- 
volvemeas and environments that make 
Heisenberg's life and career understandable. 
To this end he has scrutiaized a wealth of 
source materials fiom both private and official 
archives and has analyzed them with the 
intention "neither to criticize nor to apologize 
but to comprehend" the "many ambiguities, 
dualities, and compromises of Heisenberg's 
life." The tide of the book alludes to these as 
much as to the physical principle for which 
Heisenberg is most famous. Cassidy attempts 
"to make Heisenberg W s u b j e c t  to a type 
of uncertainty principlen-whence the focus 
of the book on the 1920s, when this principle 
entered physics, and on the Nazi period, with 
respect to which it becomes a metaphor for 
Heisenberg's own ambivalent attitudes and 
ambiguous activities. 

What new insights do we gain from such 
scrutiny? Most revealing is the first detailed 
exposition and extensive documentation of 
Heisenberg's f i a t i o n  with the German 
youth movement after the First World War. 
As a model on which the young could build 
their own lives, prewar bourgeois society 
seemed to have collapsed in the turmoils of 
war and revolution. "A gaping hole opened 
up for us young people," recalled one mem- 
ber of the "Gruppe Heisenberg," a group of 
newly independent "Boy Scouts" under 
Heisenberg's leadership, whom Cassidy 
quotes. Such groups became hotbeds for the 
creation of new value-orientations. Heisen- 
berg's group sought their new orientation in 
romantic enthusiasm and love for their 
country, enforced by tribal rituals such as 
the criticism sessions known by the German- 
ic name Thing. Dedication to a "Ciernein- 
schafi? (community) under a charismatic 
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"Fiihre!P became their cherished ideology. tion In each of these insthes Hekenbeq 
They considered themselves a new spiri& 
aristocracy and longed for a social, moral, 
and aesthetic order in which the "pad' 
would be mystically fused with the %hole." 

ForHcisenbergtheyouthmovemcntbe- 
came "a vehicle for his adolescent rrbdlion, 
adventumw impulses, and budding leadership 
qualitiesn (p. 65). Far more than a teen-age 
hncy, "pathfinding" (a phrase Cassidy takes for 
the tide of his chapter on these activities) was a 
signi6cant f a a ~  in Heisenberg's career. He 
hadfew~&hiscircleofNeupfad- 
6nder, and even after his student years "Alt- 
mannn Heisenberg found daxation h his 
quantumdin thecompanyofh is  Jung- 
stamm (the youngsms of the mbe) aFwnd the 
c a m ~ M o r e t h a n h i s o w n ~ , t h i s c i r d e  
was his true emotional home. Here he devel- 
oped the atthdes he would display as an 
in* revolutiionary and leader of a pro- 
gressive School ofmodem physical dKmhs- 
and a compromisii and c o m m  physics 
leader under the Nazi rrgime, which had no 
di5culty in exploiting the nationalist tenden- 
aesnurturedinthismvironmentforitsown 
propagandal'uposes. 

Hekenberg's in* dexkpmm as a 
theon5dphysicistandquamummechanistis 
likewise ihminated by Casidy's aacing it 
duaughasaiesofacadunicenvhmem 
charged with a spirit ofemulatiom first, Arnold 
! h m m d d d ' s ~ i n M u n i c h , b w h i c h  
so many fist-rate dreorists sprang as if, like 
A%=w~outo f thepUnd" ( to  
quote Einstein's admiring . . of 
Sommrfeld's accomplishments as a teacher); 
andthentheinstitutesofMaxBominGijttin- 
gen and Niels Bohr in Copenhagen, which 
were the focal points of the quantum revoh- 

madehisappearancefoknvinginthefoowq?s 
ofWo&pg Pauli, his Munich Wow sndent, 
fixnd, and competitor. Competition and rival- 
ry, common in s c i d c  carrers, were probably 
nowheresoprominentasinthesecenters. 
Cassidy'saammtofthesocialandintellechlal 
intaactionsamongthequantumpianeasin 
these centers correa~ the widespread romantic 
picture of a genial and c a d r e  scientific com- 
radeship. The recounting of Hekenberg's col- 
labodon with Hendrik Anthony Kramers, 
who preceded him as W s  asshmt, amply 
ill-tes fierce rivalry between pGna doanas. 

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 
rack in the North Sea during a recuperation 
from a severe attack of hay fever. Seen 
against the background of the enonnous 
collaborative and competitive efforts during 
the preceding years in Copenhagen, Gijttin- 
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- 
sism 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 grahll 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 m a w  such as 
Heisenberg's struggle with quantum field 
theory and elementary particles. Here, too, 
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readers are guided at sufficient 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 carcfuUy balanced and woven together 
into a coherent portrayal of Hekenberg's 'life 
and sciencendo the end of the Second 
World War, when Heisenberg was 44. The 
last three decades of Heisenberg's life are 
s q u d  as a kind of epilogue into the last of 
the booKs 27 chapters. But in view of the 
authors u n m  to comprehend Heisen- 
berg fiom the perspective of his formative 
envinmments, such a hnologically skewed 
biography is a tolerable compromise. The 
same scrutiny of sources could not readily 
have been extended with the same degree of 
accuracy to all periods of Heisenberg's 1% 
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 rrgard to the 
Third Reich, was necessary in view of the 
"profbund fdure by Hekenberg and others 
to be completely candid about their amtudes 
during Hitler's rule and especially during the 
war" (p. 521). Given the controversies that 
have surrounded Heisenberg's amtudes dur- 
ing the Nazi period, Cassidy's judicious ac- 
count is most welcome as an authoritative 
and reliable &nce. 

Beyond the interest attaching 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 Uncertainty, bringing a professional his- 
torical approach to its subject, is a pow& 
demonstration of the potential of social his- 
tory in scientific biography. 
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Damin in Italy. Science Across Cultural Fron- 
tiers. GIULIANO PANCALDI. Indiana University 
Press, Bloomhgton, 1991. xvi, 222 pp. $35. 
Translated with revisiom fiom the Italian edition 
(Bologna, 1983) by Ruey Brodinc Morelli. 

Italy was. an important meeting place for 
mid-l!&h-century writers and thinkers from 
all parts of Europe. After d c a t i o n  it of- 
fered an opportunity for scientists in exile 
from Germany, France, and Russia, as it had 
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