
became manifest to the physics com­
munity at large, and an appointment 
at the University of Chicago ensued. 
Subsequently Gell-Mann received an 
invitation from Cal tech, and he stayed 
there until his retirement in 1993. 
Johnson describes incisively Gell­
Mann's collaborations at Caltech with 
Richard Feynman-and their rivalry. 

Much of the book is devoted to a 
comprehensive and perceptive account 
of Gell-Mann's important and varied 
contributions to particle physics, both 
as an innovator and as a critic: 
strangeness, Ku-Ru regeneration, re­
normalization group methods, disper­
sion relations, the u model, the eight­
fold way, current algebra, quarks, 
quantum chromodynamics-work done 
by himself and with collaborators. One 
of the very valuable features of the 
book is Johnson's even-handed and fair 
exposition of George Sudarshan and 
Robert Marshak's (earlier) formulation 
of the V-A hypothesis in the weak 
interactions, ofYuval Ne'eman's inde­
pendent framing of the SU(3) classifi­
cation scheme and the eightfold way, 
and of George Zweig's independent 
invention of the quark model. John­
son has also carefully recorded Gell­
Mann's views regarding the reality of 
quarks, from his first suggestion of the 
model to his later reinterpretations of 
his initial views. 

Strange Beauty gives a sympathet­
ic description ofGell-Mann's personal 
life-of his courtship of Margaret 
Dow, his first wife, and of their mar­
riage and travels. Johnson does not 
shy away from discussing the price 
paid by Gell-Mann's children for his 
success. Similarly, his marriage with 
Marcia Southwick, whom he married 
some ten years after Margaret died, is 
forthrightly and sensitively described. 
Johnson also relates Gell-Mann's pas­
sion for birdwatching, for linguistics, 
for collecting primitive art, and for 
one-up-manship. But other aspects of 
Gell-Mann's life-his involvement 
with Los Alamos, with the Rand Cor­
poration, with the Institute for De­
fense Analysis (IDA) as a "Jasonite," 
and more generally with the military­
industrial complex, are probed less 
thoroughly. Johnson's concluding 
chapters deal with Gell-Mann's affil­
iation with the Santa Fe Institute, 
his involvement with the description 
of complex systems, and the writing 
of The Quark and the Jaguar (Free­
man, 1994). 

All in all, Strange Beauty is an ele­
gant biography of one of the out­
standing theorists of the twentieth 
century. 
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The teaching of undergraduate ther­
mal and statistical physics has been 
dominated for the past twenty-five 
years in the United States by two text­
books: Fundamentals of Statistical and 
Thermal Physics by Frederick Reif 
(McGraw-Hill, 1965) and Thermal 
Physics (Second Edition) by Charles 
Kittel and Herbert Kroemer (Freeman, 
1980). However, during this period 
there have been many developments 
that are not reflected in these and other 
texts. Fortunately, two recently pub­
lished texts, Ralph Baierlein's Thermal 
Physics and Daniel V. Schroeder's An 
Introduction to Thermal Physics , at 
least partially address the need for up­
to-date material in this important field. 

Thermal physics is a difficult sub­
ject to teach, partly because of the 
subtleness of its concepts, the lack of 
an organizing mathematical state­
ment analogous to Newton's equation 
of motion in mechanics, and the pauci­
ty of models, other than the ideal gas, 
that can be solved by simple tech­
niques. As a result, few physics under­
graduates appreciate the arguments 
of classical thermodynamics in the 
context of heat engines, and many 
find statistical mechanics to be a grab 
bag of tricks that can be applied only 
to relatively uninteresting problems. 
By contrast, research in statistical 
physics is a rapidly growing area with 
many diverse applications. 

One of the major decisions that 
instructors have to face when teach­
ing a one-semester course in thermal 
physics is the relative weight to give 
to thermodynamics and statistical 
mechanics. A good argument can be 
made for adopting the approach taken 
by Reif and by Kittel and Kroemer, 
which is to introduce heat and ther­
modynamics using the students' 
knowledge of the atomic structure of 
matter rather than from a macroscop­
ic point of view. However, the limita­
tion of this approach is that students 
will probably not appreciate the rea­
soning of classical thermodynamics. 

Both Baierlein and Schroeder have 
faced these challenges by discussing 
new developments, by stressing con-

ceptual understanding, and by moti­
vating the second law of thermody­
namics by considering the multiplici­
ty of a macrostate. 

Baierlein's text emphasizes the de­
velopment of statistical mechanics and 
is organized around the themes of 
entropy and the second law of thermo­
dynamics, the canonical probability 
distribution, the partition function, and 
the chemical potential. Critical phe­
nomena in the context of mean-field 
theory and the renormalization group 
for the one-dimensional Ising model are 
the major recent developments that are 
discussed. There are also many inter­
esting tidbits, such as discussions of 
recent experiments on Bose-Einstein 
condensation, entropy and evolution, 
the history of the third law of thermo­
dynamics, and negative temperatures. 
However, Baierlein uses the ideal gas 
model too exclusively, and I would have 
preferred more discussion by him of 
other models and applications. His em­
phasis on noninteracting systems 
makes it difficult for students to attain 
a sense ofhow statistical physics can be 
used in general. 

Schroeder's text also combines the 
macroscopic and microscopic approach­
es but takes a more balanced approach. 
Part I introduces the first and second 
laws, using both microscopic and ma­
croscopic viewpoints, but Part II in­
cludes chapters on engines and refrig­
erators and on free energy and chemi­
cal thermodynamics. Part III discusses 
further applications of statistical mech­
anics. In general, Schroeder's text has 
more applications, problems, and refer­
ences to the literature. For example, the 
text includes a table of thermodynamic 
free-energy data, and the student is 
asked to use these data to discuss such 
problems as the phase transition 
between diamond and graphite and the 
power provided by a lead-acid cell. 
Schroeder's arguments are generally 
less sophisticated than Baierlein's, but 
they would be easier to follow for most 
undergraduate students. It is also 
refreshing that Schroeder suggests 
problems that require the use of a com­
puter (or a programmable calculator) to 
do some numerical calculations. These 
problems enable the instructor to assign 
questions more complex than those that 
can be answered in terms of simple ana­
lytical formulae. Schroeder also has 
included a chapter on weakly interact­
ing gases and the Ising model, and he 
discusses Monte Carlo simulations in 
the context of the latter. However, his 
treatment of the virial expansion is 
unnecessarily abstruse. 

Schroeder is co-author with Michael 
E. Peskin of An Introduction to Quan­
tum Field Theory (Addison-Wesley, 


