
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- 



sents an exposition of Feynman's posi-
tron theory for the elementary case with- 
out second quantization. The text derives 
coherence from the emphasis throughout 
on Feynman's procedures, for which 
pedagogical advantages of "visualization 
and ease of understanding" are claimed. 
Part I1 of this volume introduces stand- 
ard field theory, including all types of 
coupling necessary for electromagnetic 
and mesonic interactions. The fields are 
next quantized, covariant perturbation 
theory is introduced, and its use in cal- 
culating the S matrix is discussed. The 
equivalence of the whole scheme with 
Feynman's techniques is established, fol- 
lowing the procedures of Dyson and 
Wick. Almost the last third of the book 
is devoted to the renormalization of di- 
vergences, which forms so important a 
part of contemporary field theory. Con- 
cluding sections discuss recent develop-
ments. 

There are a number of nice features 
in this book, such as the use of radia-
tive corrections to Coulomb scattering 
as a means of calculating

u 
the Lamb 

shift and the magnetic moment correc-
tion Ap/p = c(/~;c. The Bethe-Salpeter 
two-body equation is introduced early in 
an elementary way and then rederived 
in more detail in a concluding section. 
The style of the text is extremely read- 
able and its freedom from typographical 
errors is remarkable. The chief omission 
seems to be in applications of the for- 
malism to meson-nuclear problems: for 
instance, the Tamm-Dancoff method is 
not mentioned, nor is isotopic spin-all 
examples are worked out for neutral 
mesons. Of course these matters are taken 
up in volume 11, but their lack makes 
c,olume I a little less self-contained. Al- 
though volume I may be of less wide- 
spread and immediate interest than vol- 
ume I1 because of its formal character, 
by the same token, it is likely to be the 
more enduring member of the pair. 

D. C. PEASLEE 
Department of Physics, 
Purdue University 

An Introduction to Reactor Physics. D. 
J. Littler and J. F. Raffle. McGra~v- 
Hill, New York; Pergamon, London, 
1955. viii -t 196 pp. Illus. $4.50. 

This work is based on a set of introduc- 
tory lectures that were delivered by the 
authors to a mixed audience of engineers 
and physicists who were involved in the 
design and construction of nuclear re-
actors. The book deals exclusively with 
reactors in which fissions are produced 
predominantly by thermal neutrons. 

The first four chapters are introductory 
in nature. They deal with the radioac- 

tivity decay laws, nuclear binding ener- 
gies, the organization of the periodic 
table, and other background information 
that is not directly applicable to the de- 
sign of reactors. The kinetic theory of 
neutrons is presented in Chapters 5, 6, 
and 7. Toaics treated include neutron 
nuclear interactions, the concept of the 
cross section, the diffusion equation, and 
general remarks on chain reactions. 
C h a ~ t e r8 deals with the critical condi- 
tions for unreflected, homogeneous re-
actors. Heterogeneous reactors are dis-
cussed in Chapters 9 and 10. The 
time-dependent behavior of reactors is 
discussed briefly in Chapter 11. Chapter 
12 deals with a collection of miscel-
laneous problems related to the running 
of a reactor at Dower. These include the 
temperature coeficient of reactivity, the 
absorption of neutrons by fission prod- 
ucts, the activity of fission products as 
a function of time after shutdown, and 
the radioactivity of the air in an air-
cooled reactor. In Chapter 13, shielding 
against gamma rays is discussed. Chap- 
ters 14 and 16 treat radiation detectors 
and experimental methods for measuring 
reactor parameters. Radiation damage is 
the subject of Chapter 15. 

The background material in the first 
four chapters is condensed in a terse 
fashion. For this reason, some of the ex- 
amples require greater explanation. This 
terseness is also apparent in the section 
on neutron interactions where, for ex-
ample, the inverse velocity law is men- 
tioned only casually. 

The behavior of thermal neutrons in 
lattice reactors is treated better than any 
other subject in the book. The treatment 
is of a handbook type with sufficient ex- 
planation, formulas, and examples to in- 
struct the reader in the techniques of lat- 
tice calculations. 

In general, the treatment of the sub- 
ject matter is uneven. Undue attention 
is given to mathematical details in some 
places, while the physics is glossed over. 
The mathematical solution of the diffu- 
sion equation is discussed in detail, while 
hardly a mention is made of "age" the- 
ory. Derivations are carried part way with 
vigor and precision and completed by 
use of formulas whose origin is obscure. 

It  is not clear for whom the book is 
intended. The material is not sophisti-
cated enough for the serious student, and 
yet it is not useful as a handbook for 
the reactor designer. 

The shielding portion of the book dis- 
cusses the various processes by which 
gamma rays are attenuated. The energy 
dependence of compton, photoelectric, 
and pair-production cross sections is 
given, but there is no mention of build-up 
factors. Principles of neutron shielding 
are not discussed at all. 

The language in many cases is less 

precise than one would like. The assump- 
tions underlying the derivations are not 
always stated. In addition, typographical 
errors, especially those in formulas, rep- 
resent serious pitfalls for the reader. 

MATHEWR4. SHAPIKO 
Physics Department, Nuclear 
Deueloprnent Corporation of America 

Principles of Guided Missile Design. 
Guidance. Arthur S. Locke in collabo- 
ration with Charles H. Dodge, Samuel 
F. George, Laurence F. Gilchrist, Wil- 
liam C. Hodgson, John E. Meade, John 
A. Sanderson, and Charles 5'. White. 
Van Nostrand, New York, 1955. xvii + 
729 pp. Illus. $12.50. 

This book, which is the first of a series 
in the field of guided missile design, is 
intended for the serious graduate stu-
dent as well as for workers in the field. 
The complete series, which will include, 
among others, topics on propulsion, 
aerodynamics, launching, testing, and 
operations research, is edited by Grayson 
Merrill. A. S. Locke, who wrote most of 
the volume on Guidance, was greatly as- 
sisted by seven principal collaborators, 
each of whom is an expert in a given 
field. 

This book represents the first serious 
attemm to collate the voluminous de-
classified literature in the various areas 
that collectively form the field of missile 
guidance. This Herculean task has been 
performed quite well by the author and 
his collaborators. It  is not easy reading, 
nor is this its intent. The symbolism for 
the mathematics varies considerably 
through the volume, but each chapter 
is essentially self-contained in that the 
notations used are, in general, sufficiently 
well defined to avoid confusion. 

Some of the chapters go into great 
detail on certain subjects-for example, 
"Transmission of radio waves," in which 
most of the material is not new or even 
presented in a better form than may be 
found in standard texts on this subject. 
Other chapters, which discuss subjects 
that are bound to play an increasingly 
important role in the future of missile 
quidance, are abbreviated or only pre- 
sent elementary principles. These omis- 
sions are entireIy excusable on security 
grounds. However, the chapter on the 
measurement of missile motion, although 
satisfactory as an elementary presenta- 
tion of the problem, could have been 
expanded considerably without a viola-
tion of security regulations. The funda- 
mental laws that govern the action of 
gyros and their associated parts are well 
known and have been recorded in great 
detail in texts and other publications in 
countries abroad. Rcferences to these 
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