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Like its predecessor The Bivth of Particle 
Physics, this volume derives from a Fermilab 
symposium, but it is not a proceedings in 
which talks are reproduced more or less viva 
voce. There is evidence of careful editing (not 
least in the time elapsed between the sym- 
posium and the book), and it is stated that 
the editors have solicited additional papers 
for publication. They do not stipulate which 
they were, but one has the impression of a 
desire to achieve a balance with regard to 
some of the internal rivalries of the physics 
community. 

In the first, 1980, Fermilab symposium, 
professional historians were invited to listen 
to and participate in discussions with the 
physicist protagonists of the historical 
events. The result of that encounter encour- 
aged the organizer-editors to suggest that 
"in future symposia of this kind, historians 
as well as physicists be invited to present 
papers to the mixed group." This has been 
done here; about a third of the contribu- 
tions are by historians, and they are appro- 
priately mixed with those of the physicists. 
This has the effect of an immediate confron- 
tation between the two professions. John 
Heilbron in his introductory contribution 
explores the analogies and differences be- 
tween their concerns. 

The volume is structured in ten parts, 
each but the first headed by a relevant 
quotation from Arthur Roberts's "Academic 
Songs," which recall very effectively the 
mood of the time. The first part contains, in 
addition to Heilbron's contribution and 
some remarks by C. N. Yang, a summary by 
the editors of the main events of the chosen 
period, from the birth of the pion in 1947 to 
the naming of the quark in 1963. The 
second part, a bridge to the first volume, 
contains two essays on research in particle 
physics by way of cosmic rays from 1947 to 
1957, when the big accelerators finally took 
over the field. 

Parts 3, 4, and 5 cover the experimental 
work on pions, nucleons, and strange parti- 
cles, including the discovery of resonances, 
nucleon structure, and the antiproton. The 
account here of the development of the tools 

and Revisions 

of the trade, the particle accelerators and the 
new detectors that were used with them, is 
enlivened by a panel discussion, the only 
discussion reported in the book. The next 
three parts are concerned with weak reac- 
tions and parity violation as seen both by 
experimenters and by theoretical physicists; 
with the response of the "particle physics 
community" to its social and political milieu 
in the United States, Europe, and Japan and 
the establishment of national and interna- 
tional centers; and with the progression of 
the theory through semi-phenomenological 
models in the frame of quantum field theory 
from the S-matrix to quarks. 

The book concludes with three "personal 
overviews." Robert Marshak documents the 
history of the period through the discus- 
sions at successive Rochester Conferences, 
and Silvan Schweber gives a historian's anal- 
ysis and Murray Gell-Mann that of a theo- 
retician. 

The historians' contributions to the book 
reflect the various interests of their profes- 
sion. Peter Galison and Allan Franklin ex- 
plore methods and interactions within the 
community of experimental physicists, Gal- 
ison in a study of the invention and devel- 
opment of bubble chambers and spark 
chambers and Franklin in an analysis of earlp 
(1928-30) evidence for parity violation and 
the reasons it was not recognized at the 
time. Hywel White and Daniel Sullivan in 
discussing weak interactions and Andy Pick- 
ering in his treatment of the role of disper- 
sion relations explore the theoretical com- 
munity. Robert Seidel on the other hand 
emphasizes the political context in his study 
of the interaction between the militag, the 
Atomic Energy Commission, and the phys- 
icists in the funding, design, and location of 
the big American accelerators. Armin Her- 
mann does the same with regard to the 
founding of CERN in the rather different 
political conditions of Europe. Both Hel- 
mut Rechenberg, incidentally to his chron- 
icle of S-matrix theory, and Michiji Konuma 
in his study of the social aspects of Japanese 
physics investigate the problems of wartime 
isolation and postwar restrictions in the 
countries vanquished in World War 11. 
Schweber assesses the contributions of ex- 
ternal pressure, mostly by way of funding, 
and of the internal tradition of pragmatism 
proper to the Anglo-American community 
to the dominance of the maior theoretical 
research programs in the '50s and to the 

changing of the face of physics. 
The physicists' reaction to the presence of 

historians in their midst can be seen first of 
all in the style of their talks. Following the 
historians' declaration of the fallibility of 
personal memory there is a general tendency 
to increased rigor and documentation. 
Though some ignore the problem and oth- 
ers retreat into pure scholasticism, most 
share Valentine Telegdi's attitude that al- 
though reminiscences "can be mislead- 
ing . . . chronological presentation devoid 
of personal reminiscencies" contributes no 
more than a standard textbook-form- 
natelp, for we thus have, for instance, four 
personal accounts in the section on acceler- 
ator design and construction that give a clear 
idea of the differences among the various 
institutions and individuals involved in atti- 
tude toward these problems. Also one finds 
many different pictures of the motives and 
methods of the physicist, from that of Rob- 
ert Hofstadter, the highly individual exper- 
imentalist, to that of Luis Alvarez, the 
wielder of group power. 

The historians' preoccupation with the 
influence of national interest on the shaping 
of science policy is generally countered by 
emphasis on the international spirit of the 
physics community. Little mention is made 
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"A plot of 219 T+ decay events found," as of 
mid-1956, "in nuclear emulsion exposed to stop- 
ping K+ beams from the Bevatron." A conference 
held a year earlier, at which 93 T+ decay events 
identified through the emulsion method were 
reported, compared to 17 identfied through 
cosmic-ray cloud-chamber experiments, "marked 
essentially the end of significant cosmic-ray con- 
tributions to T+ decay studies." This plot, after J. 
Orear et al., Phys. Rev. 102, 1676 (1956), "illus- 
trate[~] the rapidity of the change." [From R. H. 
Dalitz's contribution to Pions to Quarks] 
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of dissidence, apart from Jack Steinberger's 
reference to rehsal to sign a loyalty oath and 
the editors' comment on the unpopularity of 
the government decision on the 12.5 GeV 
zero-gradient synchrotron and allusion to 
"other Cold War decisions that alienated 
some physicists from the government." 
There should be scope for historical study of 
such themes. 

In the face of history, there appears also a 
widespread desire to remedy past wrongs, to 
acknowledge unquoted sources, recall the 
role of 1ittTe:recognized innovators such as 
Hartmutt Kallmann, or acknowledge the 
contribution of humbler colleagues, as Alva- 
rez does in the case of the discoverers of the 
strange resonances. When acknowledgment 
is not forthcoming, there are those who 
make their own claims, either by implication 
or directly, like Oreste Piccioni and E. C. G. 
Sudarshan. 

The historians have paid considerable at- 
tention to the encouragement of phenome- 
nological theory at thk cost of -axiomatic 
quantum field theory but little to the age-old 
contrast between experimenters and theore- 
ticians. Abdus Salam, quoting Oppenhei- 
mer, refers to the experimenter's "desire to 
spite the theorist." The '50s was a period in 
which the experimenter was still dominant. 
Not only did the richness of the data pour- 
ing out of the machines keep the theorists 
calculating busily, unexpected discoveries 
obliged them to think hard too. There is 
much nostalgia in the experimenters' contri- 
butions for this aspect of the good old days. 

The clarification of these various tensions 
is in part due to the editors' careful contra- 
positioning of texts and in part is to be 
found by an attentive reader in odd phrases. 
It is perhaps in the apparently minor details 
that the richness of this volume as a source 
book for the history of particle physics lies. 
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Lost Heroes 

Women of Science. Righting the Record. G. 
KASS-SIMON and PATRICIA FARNES, Eds. Indi- 
ana University Press, Bloomington, 1990, xvii, 
398 pp. $39.95. 
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There now exists a considerable amount 
of published material on women in science, 
and to make a substantial contribution to 
this field a new book must integrate its 
material with the new scholarship, provide 
an expanded reference source, or offer a 
unique approach to the subject. This collec- 
tion of essays recounting the contributions 
of women to ten different scientific disci- 

plines takes an approach that is problematic 
in several respects. Kass-Simon writes that 
"since the method of evaluating a scientist's 
work has traditionally been by peer review, 
it . . . seemed essential that such an investi- 
gation be carried out by trained women 
scientists," and for the most part these essays 
were written by practitioners of the disci- 
plines. Kass-Simon hrther reports that a 
major aim of the volume was to search for 
"the lost and buried women heroes of sci- 
ence." Yet an expert in a discipline is not 
necessarily qualified to write its history, and 
with the perspective that "in one sense his- 
tory is the recounting of heroes' deeds," 
such a search may be too much concerned 
with assigning proprietorship over an idea 
or apparatus at the expense of historical 
context. Perhaps part of the problem lies 
with the appropriateness of the essay format 
for the purpose of calling attention to "for- 
gotten women." Such information might 
have. been better presented in a reference- 
book format. 

The volume also seems to suffer from a 
lack of editorial direction. The editors do 
not address the question of criteria for in- 
clusion, and the contributors use their own 
implicit criteria. The lack of an operational 
definition of science is especially apparent in 
Martha Moore Trescott's chapter on engi- 
neering and Farnes's on medicine. 

The scope of the essays also varies. Some 
authors deliberately limit their coverage, 
others consider a broad sweep of time and 
geography, and some provide a combina- 
tion of the broad and the narrow. Kass- 
Simon, for example, in dealing with devel- 
opmental biology, genetics, and physiology 
stresses 19th- and 20th-century Americans 
but in her consideration of natural history 
goes back to the contributions of Hildegard 
of Bingen. Some authors consider living 
scientists and others include some oral his- 
tory. For example, Cynthia Irwin-Williams 
(archeology) interviewed three living Amer- 
ican archeologists, although she does not 
integrate the interviews into the rest of her - 
essay. The question of how to deal with 
well-known material is a problem in the 
essay on physics by L. M. Jones, who re- 
hashes biographical material on Marie Curie 
without adding any new information. How- 
ever, by selecting women who have contrib- 
uted to a variety of aspects of physics Jones 
supports her contention that there is no such 
thing as "women's physics." 

At a more specific level, defects such as 
crediting Antony van Leeuwenhoek with 
the invention of the microscope, ignoring 
Leibniz's contribution to the invention of 
the calculus, and substituting question 
marks for easy-to-locate death dates should 
not have occurred. 

The essays by Michele L. Aldrich on 
geology, ~ a m e l a  Mack on astronomy, Judy 
Green and Jeanne LaDuke on mathematics, 
and Jane Miller on chemistry do a good job 
of organizing and integrating materials. The 
authors clearly are aware of current literature 
and have set their subjects in a social and 
institutional context. Their essays reflect 
their understanding of historical problems. 
Maureen Julian's essay on crystallography is 
an especially valuable source for the names 
of women crystallographers and their con- 
nections with parent laboratories. Irwin- 
Williams makes a convincing case in her 
discussion of the "expedition mentality" as 
one reason for the exclusion of women in 
archeology. 

In spite of obvious problems, the volume 
serves a valid purpose. Some new research is 
included (although in most cases still undi- 
gested), names of persons warranting future 
research are provided,'and some (but not all 
by any means) of the essays integrate their 
material with recent scholarship. 
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