
quite different from ~vha t  an engineer 
ivould find. 

I t  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, hc 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. I t  is well, 
however, for us to remember something 
which, in my opinion, he does not stress 
suficicntly-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. 

EDML'NDW. S I N N ~ T T  
Yn le  University 

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

I t  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 
Drocesses mechanicallv. The book is di- 
vided into four sections. 

The section, "Boltzmann the man," 
not only describes his academic career, 
which was manv 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 

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. I t  was Lorentz who 
said, "to Boltzmann goes the honor of 
first having estimated the velocity of 
electricitv in solids." 

Eoltzmann'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 =  k 111 P, wll~reS 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- 
m m n  who investigated the dielectric con- 
stant and its relation to the refractive in- 
dex fMaxwel1 relation). who measured ,z 

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 "Boltzm Inn 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 evtent 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 statcmcnt in one of the Poflular Lec- 
tures, "The trip of a German professor 
to Eldorado." In describing the trip to 
C-ilifornia, he calls it something "quite 
exquisite" and says, "A trip to California 
is Champ.igne Veuve Cliquot and oys- 
ters." Not mnny physicists will say what 
he says in the preface to his Poflular Lec- 
tures, which he dedicated to thc memory 
of the great German poet, Friedrich 
Schiller. He said, "This dedication i~ no 
empty phrase. Through Schiller I am 
what I am at the present time. Tliithout 
him a man with the same type of brard 
or nose could exist, but never myself. 
Thcre is only a second one who had a 
similar influence on me and that is 
Beethoven." 

I t  is characteristic for this outlook 
that in his Poflular Lecture3 the names 
of Beethoven, Schiller, Mozart and some 
other artists appear frequrntly 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. L.4~1c-Ho~ovl'rz 
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 Minko~vslci 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 mace 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 a singleDirac 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. I t  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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Relativistic electrodynamics, including 
the classical theory of radiation interac- 
tion, represents the concluding portion 
of Synge's book. I t  is perhaps here that 
one misses most some discussion of recent 
work in quantum theory. I t  is precisely 
because of the lucidity of the discussion 
that one would like to see it extended 
further. Altogether the book deserves 
high praise. 

PETERG. BERGIIANN 
D e p a ~ t m e n t  of Physics, 
Syracuse University 

Electronic Transformers and Circuits. 
Reuben Lee. Wiley, New York; Chap- 
man and Hall, London, ed. 2, 1955. 
xvi + 360 pp. Illus. $7.50. 

The stated objective of Lee's book is 
to provide a reference book on the design 
of transformers for electronic apparatus 
and to furnish electronic equipment en- 
gineers with an understanding of the ef- 
fects of transformer characteristics on 
electronic circuits. To  this end, chapters 
are included on transformer construc-
tion, rectifier performance, audio trans-
formers and circuits, higher frequency 
transformers, control transformers, mag- 
netic amplifiers, and pulse and video 
transformers and circuits. A quite com- 
plete bibliography is included, and the 
book is well indexed. 

As stated in the preface, in a book of 
general coverage there is room for only 
a brief treatment of any phase of the 
subject. In general those phases dealing 
with low-frequency transformer design 
are quite adequately covered; however, 
the reader will find comparatively little 
in this book to aid him in the design of 
high-frequency transformers. Probably 
the most thorough portions of the book 
are those dealing with comparatively 
low-power transformers of conventional 
design-for example, filament transform- 
ers, anode transformers, combination fila- 
ment and anode transformers, and reac- 
tors; with audio transformers; and with 
oulse and video transformers. 'The ma-
terial on magnetic amplifiers forms a 
very good summary of this extremely 
important field, and sufficient theory is 
presented to give the reader an adequate 
background. 

The  text is well interspersed with 
charts, graphs, and design guides, and 
there are numerous examples to illus-
trate the design procedures. Despite this, 
however, the reader will still find it nec- 
essary to call on the benefits of experi- 
ence to indicate, for example, allowable 
values of core induction. wire current 
density, estimated losses, regulation, and 
so forth. Useful formulas and graphs are 
provided from which such design para- 
meters as open-circuit and leakage in- 
ductances and interwinding and total 
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capacitances may be calculated. Thus the 
treatment of audio transformer design is 
well handled in the amount of space that 
is provided, and it should provide the 
reader with the essential details for the 
design of conventional audio amplifiers. 

The approximate treatment of the 
transient resDonse in oulse and video 
transformers should also provide good 
reference material. The treatment of 
radar pulsers and charging reactors is 
adequate. Sweep circuit operation is 
covered in some detail, although there 
is comparatively little on transformer 
design for this application. Ferrites, 
which find particular application in this 
and in high-frequency transformer de-
sign, are given very little mention. There 
is a brief mention of this extremely im- 
portant class of materials on page 33, 
and there are two pages on high-fre-
quency uses on pages 21 7-219, and only 
passing references elsewhere. 

High-frequency transformers-for ex-
ample, those used in intermediate-fre-
quency amplifiers, are treated rather 
lightly on pages 224-232, and this treat- 
ment deals exclusivelv with the calcula- 
tion of inductances, there being no in-
formation on the coil Q. Readers will 
find this information useful only as back- 
ground material; it is insufficient for the 
design of such transformers. 

Another omission, and a rather serious 
one, is the lack of adequate treatment 
of audio transformers for use with tran- 
sistors. This important field of applica-
tion is mentioned briefly on one page, 
and comparisons are drawn with con-
ventional tube circuits that are mislead- 
ing, if not downright incorrect. Various 
factors-that the impedance levels of 
transistors are radically different from 
those of electron tubes, that direct cur-
rent usually flows in both windings, that 
small size is even more necessary here 
than with tubes, and that transistors are 
bilateral devices--would make a more 
detailed treatment of the subject desir- 
able. 

This book has valuable reference ma-
terial for the design of low-frequency 
transformers and reactors. The high-fre- 
quency treatment is useful for back-
ground but inadequate for design pur- 
poses. 

RICHARDF. SHEA 
General Electric Company 

Principles and Problems in Energetics. 
J. N. Br#nsted. Translated by R. P. 
Bell. Interscience, New York, 1955. 
vii + 119 pp. Illus. $3.50. 

The student of thermodynamics 
quickly recognizes that the subject is 
complete and exact. If he accepts the 
laws of thermodynamics, elaboration of 
the subject is accomplished by relatively 

trivial mathematical manioulations. The 
final results thus require no proof, either 
theoretically or experimentally, and the 
difficulties that arise for the thoughtful 
student of thermodynamics are concerned 
almost entirely with the first and second 
laws. 

J .  N. Brgnsted, about 20 years ago, 
became disturbed over the classical for- 
mulation of the laws of thermodynamics. 
Over the next 10 years he develop-d what 
he preferred to call a system of energet- 
ics. He believed that it was simpler than 
traditional thermodynamics, and he 
hoped that it could be used for irrever- 
sible processes. The methods that he de- 
vised for these purposes cannot be de- 
scribed briefly. It  can be said, however, 
that the first law of thermodynamics 
becomes a work principle, which applies 
to reversible processes, and that the sec- 
ond law is broadened to a heat and 
equivalence principle, which includes 
irreversible processes. I t  can also be said 
that Br#nsted never loses the reader in 
mathematical complexities and that he 
always emphasizes the physical concepts. 

The results of his deliberations ap-
peared usually in Danish journals; this 
collected account of them was first pub- 
lished in Danish in 1946. Since English- 
speaking scientists are usually poor lin- 
guists, we should be grateful for an 
opportunity to learn about energetics in 
a readable translation by R. P. Bell. An 
interesting foreword has been added by 
V. K. La Mer, who has enthusiastically 
introduced the subject to his own stu-
dents. Anyone who is seriously interested 
in thermodynamics should read this 
book. 

GEORGEM. MURPHY 
Department of Chemistry, 
Arere, York  University 

Mesons and Fields. vol. I ,  Fields. Silvan 
S. Schweber, Hans A. Bethe, and 
Frederic De Hoffmann. Row, Peter- 
son, Evanston, Ill., 1955. 449 pp. 
Illus. 

This is logically the first part, if 
chronologically the second part, of a 
two-volume work under the above title. 
Volume 11, Mesons, by Bethe and De 
Hoffmann, has already appeared; the 
present volume is primarily the work of 
Silvan S. Schweber. I t  provides an ex-
cellent introduction to present-day field 
theory and the associated covariant per- 
turbation formalism. The background 
required is approximately a standard 
course in quantum mechanics, making 
the volume well suited for use as the 
basis of a graduate physics course, which, 
in fact, was its origin. 

The book first develops the equations 
and formal properties of relativistic par- 
ticles ui th  spins 0 to %, and then pre- 


