quite different from what an engineer
would find.

It is, therefore, harmful to separate
sharply the scientific approach from the
religious approach to truth. “Religion is
the total response of man to all his en-
vironment.” The author stresses the im-
portance of “reflection,” an attempt to
build a full three-dimensional framework
of all the reality we encounter in our
various experiences. Such reflection will
show, he believes, that these experiences
provide a conviction of revelation in both
science and religion, a sense of unity in
nature, and a quality in this unity that is
essentially spiritual. This personal and
spiritual quality reaches its highest mani-
festation in Jesus Christ.

Coulson’s plea that religion should not
be divorced from science but should in-
terpret all our experiences will doubt-
less meet with much support. It is well,
however, for us to remember something
which, in my opinion, he does not stress
sufficiently—that the approach of science
to reality is chiefly through the intellect,
while the approach of religion is chiefly
through spiritual insight. It is the un-
willingness of many men of science to
recognize the validity of the latter as an
avenue to truth that has been the main
cause of the so-called “conflict” between
science and religion.

Epmunp W. SINNOTT
Yale University

Ludwig Boltzmann, Mensch, Physiker,
Philosoph. Engelbert Broda. Deuticke,
Vienna, 1955. viii + 152 pp.

It is 50 years since the tragic end of
Boltzmann, one of the greatest physicists
of the last century and the founder of
the modern theory of statistical physics,
but this is the first full-length biography
of him. Written by the radiochemist,
Broda, the biography is introduced by
Hans Thirring, who briefly gives the
argument of Boltzmann’s explaining heat
processes mechanically. The book is di-

" vided into four sections.

The section, “Boltzmann the man,”
not only describes his academic career,
which was many sided—he was, in suc-
cession, professor of mathematics, of ex-
perimental physics, of theoretical phys-
ics, and finally of philosophy—but is
particularly valuable because, like the
whole book, it contains copious quota-
tions from Boltzmann’s own writings and
statements by former students and
friends, and thus it gives a vivid picture
of this unique personality.

The second section. “Boltzmann the
physicist,” is, in my opinion, too brief.
However, it gives all the most important
discoveries, stressing Boltzmann’s outlook
on atomistics and mechanics and in par-
ticular showing that Boltzmann not only
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had developed kinetic theory but had
also used the kinetic picture in the the-
ory of matter, and in electricity, where
he first gave the atomistic explanation
for the Hall effect. It was Lorentz who
said, “to Boltzmann goes the honor of
first having estimated the velocity of
electricity in solids.”

Boltzmann’s most important contribu-
tion was the formulation of the H-theo-
rem that leads to the relation between
entropy and probability, which accord-
ing to Planck is written in the simple
equation, S=% In P, where § is the
entropy, k the Boltzmann constant, and
P the probability. It is this equation that
has been put on Boltzmann’s tombstone.
To this generation, Boltzmann is best
known for these theoretical investigations.
E. Mach called him an experimenter of
unsurpassed technique, and it was Boltz-
mann who investigated the dielectric con-
stant and its relation to the refractive in-
dex (Maxwell relation), who measured
the force on a dielectric sphere in an
electric field, and who also determined
the wavelength of Hertzian waves (mi-
crowaves) with an interferometer.

The third section is “Boltzmann the
philosopher.” Boltzmann was unfortu-
nate in that most of his contemporaries,
particularly the natural philosophers as
represented by Ostwald and Mach, did
not believe in the reality of atoms. His
polemic arguments against their criti-
cism took a great deal of his time
and to a certain extent colors his philo-

-sophical lectures, which are discussed in

some detail in this book.

Boltzmann was of an artistic and sensi-
tive nature but full of humor. Californi-
ans then and now will be delighted with
his statement in one of the Popular Lec-
tures, “The trip of a German professor
to Eldorado.” In describing the trip to
California, he calls it something “quite
exquisite” and says, “A trip to California
is Champagne Veuve Cliquot and oys-
ters.” Not many physicists will say what
he says in the preface to his Popular Lec-
tures, which he dedicated to the memory
of the great German poet, Friedrich
Schiller. He said, “This dedication is no
empty phrase. Through Schiller I am
what I am at the present time. Without
him a man with the same type of beard
or nose could exist, but never myself.
There is only a second one who had a
similar influence on me and that is

* Beethoven.”

It is characteristic for this outlook
that in his Popular Lectures the names
of Beethoven, Schiller, Mozart and some
other artists appear frequently and that
he is full of the enthusiasm of an artist
who is taken with the beauty of the phys-
ical theory in very much the same way
as Einstein himself, who was profoundly
influenced by Boltzmann’s writing.

The final section summarizes briefly
Boltzmann’s importance for modern

physics. The book is well worth reading
as- an introduction both to Boltzmann’s
personality and to his outlook on phys-
ical theories and philosophy.

K. Lark-HoroviTz
Physics Department, Purdue University

Physical Sciences

Relativity: the Special Theory. J. L.
Synge. North Holland, Amsterdam;
Interscience, New York, 1956. xvi+
450 pp. $10.50.

J. L. Synge of the Dublin Institute for
Advanced Studies is well known as a
competent mathematician who is also
an excellent writer of texts on an inter-
mediate level. Readers of his mechanics
text will find the present book on relativ-
ity on a substantially more demanding
level, but written with the charm that
makes reading a pleasure and that is a
substantial help over the rough spots.

The subject matter of this book covers
the geometry of the Minkowski manifold
perhaps more comprehensively than
would be necessary for a presentation of
of the special theory alone. This excess
mathematical baggage is, however, well
justified for anyone who contemplates
going on at some later date to a study of
the general theory of relativity. Because
Synge is by inclination a mathematician
rather than a physicist, he begins not with
a discussion of the physical reasons lead-
ing to the replacement of the Newtonian
by the Minkowskian continuum but
rather with a semipostulational discus-
sion of the logical possibilities. As the dis-
cussion progresses, physical and observa-
tional arguments are given their due
attention as well. The discussion of the
mathematical and the kinetic aspects of
the Minkowski space and the Lorentz
transformations occupies roughly the first
third of the book.

Next the author proceeds to what is
usually called relativistic mechanics. It
is well known that relativistic mechanics
cannot properly cover as much ground as
does Newtonian mechanics, because of
the incompatibility of the Lorentz trans-
formation with action-at-a-distance. Rel-
ativistic mechanics concerns itself, ac-
cordingly, with action at infinitesimal
distances—that is, with collisions between
mass points and with the laws of fluid
dynamics. There is no attempt to cover
relativistic quantum mechanics" (that is,
the theory of asingleDirac particle). The
Compton effect is treated (as it can be
done very adequately) as the collision
between a classical point electron and a
classical photon—that is, a particle of
zero rest mass. Synge even treats pair
creation and pair annihilation purely
classically. It is comforting to see how
much information can be obtained even
in this simplified approach. Mechanics
comprises the second third of the book.
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