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Many texts on atomic and nuclear
physics have been written since
World War II, each attempting to
include the latest significant develop-
ments along with the “classical” top-
ics of atomic physics such as natural
radioactivity, x-rays, and atomic spec-
troscopy. The spectacular nature of
the early experimental discoveries
made by Becquerel, Roentgen, J. J.
Thomson, and Rutherford, and the
revolutionary ideas of Einstein, Bohr,
Planck, and Schroedinger make very
interesting reading, as do the more
recent discoveries in artificial trans-
mutation of elements, elementary par-
ticle physics, cosmic rays, and stellar
reactions. But too many books have
been written as mere compendiums of
assorted facts or historical accounts
of celebrated experiments, without
clearly stressing the interaction and
significance of the discoveries. Even
the better texts were destined to have
a rather short “half-life,” as new dis-
coveries outmoded tables of elemen-
tary particles before they were print-
ed, long cherished “laws” were found
to have exceptions, and involved ex-
planations of seemingly complex phe-
nomena suddenly became clear in
the light of a new theory.

The most successful textbooks cov-
ering “modern physics” on an under-
graduate level have developed the
important ideas through discussion of
experiments, usually following the
historical pattern. The experimental
_evidence is arrayed before the theor-
etical interpretation is developed. An
outstanding text using this approach
is the Introduction to Modern Physics
by Richtmyer, Kennard and T. Laur-
itsen (Caltech professor of physics),
last revised in 1955 (fifth edition).

The present text by Robert B.
Leighton, associate professor of phys-
ics at Caltech, adopts a new approach
—“expository and analytical, rather
than historical and discursive.” This
is to say that the exposition of prin-
ciples is at the forefront, and the
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chronology of events and detailed
descriptidn of experiments are com-
pressed to vyield only the essential
conclusions. (For example, the photo-
electric effect, which receives a full
chapter of experimental discussion in
the usual “historical” approach, is
compactly discussed in two pages of
the chapter on quantum mechanics.)
This approach permits a logical order
of presentation of the principles, and
allows sufficient space to treat some
problems which are considerably
more advanced than normally encoun-
tered in undergraduate texts.

The mathematical sophistication in
this text is on a rather high level,
particularly in subjects where signifi-
cant advantages accrue to a more
compact notation. One example is the
use of 4-vector notation in the open-
ing chapter on relativity. The treat-
ment is rigorous, and the numerous
problems are carefully designed to
develop an intimate knowledge of the
quantitative theory and to provide
experience with the numerical mag-
nitudes of atomic and nuclear quanti-
ties.

These two features — an analytical
approach, and full utilization of a
Caltech physics major’s mathematical
background — may make the book
rough going for a student without
some prior exposure to a more ele-
mentary course in atomic and nuclear
physics. For those who already have
a qualitative feeling for these phe-
nomena, however, Leighton’s ap-
proach is a significant transition to a
deeper understanding of the funda-
mental theories of atomic and sub-
atomic phenomena. The excellent fig-
ures, many of them original, help
visualize difficult results of the theory.

The chapters on “Particles,” and
“Modern Physics in Nature” reflect
Leighton’s interests in elementary par-
ticles and cosmic rays, and are re-
markably up-to-date. Mesons, hyper-
ons and the “strangeness” theory of
Gell-Mann are included; even the
non-conservation of parity managed
to beat the publisher’s deadline!

1t seems clear that the “analytical and
expository approach,” in the hands of
a versatile experimental physicist has
been successfully employed in Princi-

ples of Modern Physics.
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