
Circle number 26 on Reader Service Card

not done properly because of the use
of internet search engines whose in-
formation reaches only to the
predawn of the 1960s. 

I would, however, be remiss not to
discuss the book’s shortcomings. For
one, the publisher should have pro-
vided a biographical overview of the
author to intimate to readers
Gilman’s professional qualifications.
In addition, few recent references, ex-
cept those of the author, are provided.
Although typeset using LaTeX, the
book’s many equations are difficult to
read. Improved editing is needed in
several instances; for example, in
chapter 4, elastic coefficients and
ratios are introduced with terse de-
scriptions that would benefit from a
figure, but the figure does not appear
until chapter 13. Also, the variable d
is used multiple times for different
things. Oddly enough, the book just
ends: No summary exists to tie dis-
cussions together. Finally, electronic-
structure methods have recently ad-
dressed the strength of materials,
such as ideal shear strength, and re-
searchers are using those methods to
help relate strength to structure de-
fects and electronic properties, in-
cluding changes in bonding topology.
Because such issues are addressed in
the book, it would have been worth-

while for Gilman to have made some
connection to electronic-structure
methods—especially because those
methods will eventually affect me-
chanical modeling. 

Because solids are, by nature, com-
plex, Gilman offers a view that it is
better to make approximations first—
sometimes drastic ones—and provide
simple calculations that are consis-
tent with the rules of quantum me-
chanics and still yield properties in
agreement with observation. In fact,
Gilman uses only basic stress–strain
relations, elasticity theory, Coulomb’s
law, the Heisenberg uncertainty prin-
ciple, and simple quantum mechanics.
All the concepts are presented in the
initial eight chapters concisely (some-
times too much so) and with under-
graduate-level mathematics. Hence
the book should be accessible to ad-
vanced undergraduate students.
Even so, I am dubious whether
Gilman’s book would, as the publisher
claims, serve well as a supplementary
text for teaching solid mechanics—
that is, unless students have a good
background in quantum mechanics
and solid-state physics. 

Nonetheless, whether intended for
students trying to understand the
basic origin of trends in strength of
materials or for veteran researchers

searching for a broader perspective,
Gilman’s book offers a one-of-a-kind
contribution based on his lifetime of
scholarship and his unique point of
view. His contribution is our gain,
and, for those interested in the field,
Electronic Basis of the Strength of Ma-
terials is a worthy read. 

Duane D. Johnson
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Quantum chromodynamics is the
widely accepted theory of the strong
interactions that bind quarks into nu-
cleons and nucleons into nuclei. Much
like the standard model of electro-
magnetic and weak interactions,
QCD is a quantum field theory (QFT)
for massless vector particles whose
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dynamics is governed by a Lagrangian
that is invariant under a non-abelian
gauge symmetry. QCD exhibits behav-
ior that makes it an unquestionable
success in describing nature’s strong
force; but unlike the theory of elec-
troweak interactions, it is a remark-
ably difficult theory from which to
make predictions. 

Nevertheless, 30 years after its in-
ception, QCD has become a mature
theory. Research in the field has
evolved from, at the early stages,
basic understanding and confirma-
tion of the theory, to the development
of tools for precise tests of the theory
and accurate determination of its pa-
rameters, and finally to a standard
ingredient necessary for interpreta-
tion of experiments, particularly in
the search for new phenomena. 

This is not to say there are no open
questions left in QCD. Some of the
deepest issues, such as the
permanent confinement of
quarks in hadrons, remain
unexplained from first princi-
ples. Rather, in the realm of
very high-energy collisions,
the theory has evolved to the
point that it plays the role of
“engineering physics,” thus
allowing us to interpret un-
equivocally the output of col-
lider experiments designed to
search for new fundamental forces
and particles. Graduate students and
other newcomers to the field face a
monumental task in learning both ex-
perimental and theoretical aspects of
QCD. Traditionally, the source of their
learning has been a combination of
texts and review articles that mostly
discuss either the theory or experi-
mental aspects of the strong interac-
tions and frequently only offer a re-
stricted selection of topics.

Quantum Chromodynamics: High
Energy Experiments and Theory is the
first monograph that comprehen-
sively addresses both aspects of QCD
in one place. The first two chapters of
the text contain preliminaries. Chap-
ter 3 is devoted to theory; chapters
5–13, experiment. However, because
the theory and many advanced appli-
cations are developed in an earlier
chapter of the book, those on experi-
ment freely invoke sophisticated re-
sults from theory. With its combina-
tion of topics, this book, in principle,
ought to be a good resource for gradu-
ate students interested in QCD theory
or experiment, and the book is in-
tended for that audience. In fact,
given its comprehensive nature, this
monograph ought to be a good refer-
ence volume for practitioners, too. 

The prerequisite for reading the

book is a working knowledge of rela-
tivistic QFT. Regrettably, the quality
of the presentation of theory is sub-
par. The problem is not just the pres-
ence of mistakes, both conceptual and
algebraic. The authors’ presentation
all too often fails to explain the un-
derlying physics and methodology,
and arguments are often poorly justi-
fied, if at all. A number of other excel-
lent texts on QFT cover many—but
not all—of the QCD theory topics that
are in this monograph. For example,
Michael E. Peskin and Daniel V.
Schroeder’s An Introduction to Quan-
tum Field Theory (Addison Wesley,
1995) beautifully succeeds in explain-
ing asymptotic freedom, IR diver-
gences, and parton evolution. 

On the bright side, the discussions
in Quantum Chromodynamics on ex-
periment and Monte Carlo models are
well written and pedagogic, which is

perhaps expected because
the authors are renowned ex-
perts in experimental parti-
cle physics. And one of them,
Knowles, is an expert on
Monte Carlo models. Al-
though two chapters con-
cisely describe the experi-
mental setup, the extended
discussion is not focused on
the technology of particle ac-
celerators and many-compo-

nent detectors for colliders but,
rather, on the analysis and interpre-
tation of experimental results. In de-
scribing the modern experimental
tests of QCD, the authors collect, an-
alyze, and very effectively present re-
sults from every possible source. For
these reasons, the monograph is a
valuable resource.

I recommend Quantum Chromody-
namics to practitioners of QCD for its
discussion of experiments. But I
would direct graduate students to al-
ternative sources for a presentation of
QCD theory before consulting this
book.

Benjamin Grinstein
University of California

San Diego
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