
aspects: theory, measurement, and ap- 
plication to practical problems. The 

absorption and scattering of solar radi- 
ation was the subject of an earlier 
book, which is not available in Eng- 
lish, but the two topics are combined 
in chapter 7, which is concerned with 
the net radiative balance, principally 
at ground level-that is, with the 

prime topic from an agricultural point 
of view. 

Radiative Heat Exchange in the At- 

mosphere was written in 1956, when 
it was a remarkable pioneering achieve- 
ment. The present edition is in ex- 
cellent English and contains additional 
references up to 1961 (why was it not 

published then, for the manuscript 
was essentially complete at that time?). 

The book has many admirable fea- 
tures. The references are a gold mine, 
for not only do they record an ex- 
tensive Soviet literature, but they ap- 
pear to include most of the work of 
value carried out in the United States 
and in Europe. The physical funda- 
mentals are treated with an awareness 
unusual in meteorological literature- 
for example, the careful discussion of 
the breakdown of local thermody- 
namic equilibrium. The book has a 

logical structure and development, and 
the subject is treated as a whole. Fi- 
nally, theory and measurement of the 
surface radiative balance are treated 
with great detail and will be invaluable 
for agricultural research workers. 
Thus, chapter 6, which is concerned 
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Thus, chapter 6, which is concerned 

with long-wave radiation at the surface, 
occupies one-quarter of the entire 
book. 

But the general meteorologist, or the 
reader whose interests lie in other 

planetary atmospheres, will find the 
theoretical argument rather uneven. 
Part of this uneven development can 

undoubtedly be attributed to the exist- 
ence of Kondrat'yev's other works, but 
a student will surely find it difficult 
to understand the integral equations 
when the differential equation of trans- 
fer is not discussed. Moreover there 
are occasional claims that a derivation 
is "obvious," when important assump- 
tions are implicit, but not expressed. 
Equation 4.1 is an example; the read- 
er must seek elsewhere for an explicit 
statement of the awkward assumption 
that the absorption coefficient is not 
a function of state. The average reader 
would profit from elaboration in such 
sections at the expense of, say, the 

lengthy theoretical justification of 

semiempirical formulas in chapter 6. 
It is also possible to take issue with 

the author on some factual and some 
theoretical points, but this does not 
rob the book of its essential merits 
based on its pioneering quality and its 
sound physical insights. It will be a 
standard work of reference for many 
years to come and can be read with 

profit by all students of meteorology. 
RICHARD GOODY 

Division of Engineering and Applied 
Physics, Harvard University 
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Die Physikalischen Grundlagen der 
Kernstrahlungsmessungen. E. Fen- 
yves and 0. Haiman. Akademiai 
Kiado, Budapest, Hungary, 1965. 727 
pp. Illus. $17.50. 

This encyclopaedic textbook of more 
than 700 pages is a most comprehen- 
sive Handbuch covering the whole field 
of radioactivity measurements and their 
physical foundations up to about the 
end of 1963. The preface is dated De- 
cember 1963, but the book was pub- 
lished in 1965. Therefore most of the 
very full lists of references are dated 
prior to 1960. Of some 1700 references 
to other books and to original papers, 
only 5 percent were published subse- 
quent to 1957, and the references for 
the years 1960 through 1964 number, 
respectively, 19, 10, 1, and 1 (the last 
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cites a book "in press"). These refer- 
ences are actually a bit difficult to lo- 
cate, some of the chapters being short 
and some quite long, and one has to 
thumb through the pages forward, say, 
until the figure or section numbers 
change, to indicate a change in chap- 
ter, and then turn back to find the 
references. Some indication of the chap- 
ter numbers on each page, in default 
even of an author index, would be a 
tremendous asset to this very valuable 
book. 

The emphasis in this book, as one 
would infer from its title, is on the 
measurement of nuclear radiation, and 
the historical introduction is from the 
point of view of the "development" and 
"perspective" of the "methods" under- 
lying such measurement. This introduc- 
tion is followed by a description of the 
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interaction of radiation with matter; the 
transmission of radiation through ab- 
sorbers; the principles involved in vari- 
ous media of detection (for example, 
gas multiplication, scintillation, Ceren- 
kov radiation, and photographic emul- 
sion); the construction and operation 
of detectors for the detection of single 
particles; the use of such methods of 
detection to determine the physical 
properties of particles emitted from nu- 
clei; the determination of gross energy 
and particle emission from radioactive 
samples (for example, microcal- 
orimetry, dosimetry, and the mea- 
surement of the gross activity of radio- 
active samples by dosimetry or by com- 

parison with radioactivity standards); 
the construction and operation of par- 
ticle "track detectors" (for example, 
cloud and bubble chambers); and the 
determination of the physical proper- 
ties of particles, largely cosmic, from 
their behavior in such "track detec- 
tors," with, for example, graphs and 
tables of range-energy relations in nu- 
clear emulsions. 

The book concludes with three ap- 
pendices that deal with the use of radia- 
tion detectors in the discoveries of the 

elementary particles; the statistical eval- 
uation of radiation measurements; and, 
finally, the principles of elementary cir- 
cuitry used in the detection, amplifica- 
tion, discrimination, and multi-channel 
analysis of pulses due to nuclear par- 
ticles. This last appendix is concerned 
entirely with vacuum-tube circuitry and 
although transistors are mentioned in 
its introduction there seems to be no 
further reference to them, even in the 
subject index. This, however, probably 
reflects the date of the preface, namely 
1963. 

There are a few curious omissions 
of reference. For example, the refer- 
ence for the U.S. National Bureau of 
Standards "47ry" ionization chamber is 
given (in the caption) as H. Muth in 
Atompraxis instead of to several pub- 
lications from the National Bureau of 
Standards, which could give more data, 
and a 4rfl counter that looks very 
much like the NBS version is cap- 
tioned only as "after Muth," whereas 
the reference (the same article in 
Atompraxis by H. Muth) again credits 
the National Bureau of Standards and 
again gives appropriate references to 
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prehensive, with a wealth of experi- 
mental data in the form of curves and 
tables; it should be an excellent refer- 
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ence book for both teachers and stu- 
dents. More than 700 pages of good 
solid German may, however, preclude 
its use as a textbook in this country. 

WILFRID B. MANN 
National Bureau of Standards, 
Washington, D.C. 

Electrical Engineering 
Fundamentals of Semiconductor De- 

vices. Joseph Lindmayer and Charles 
Y. Wrigley. Van Nostrand, Prince- 
ton, N.J., :1965. x + 486 pp. Illus. 
$11.95. 

As the title indicates, this book treats 
the fundamental physical phenomena 
of semiconductor devices with em- 
phasis on understanding rather than on 
a bare presentation of facts. The grad- 
ual buildup of material allows an in- 
dividual with limited background to un- 
dertlake the study of "fundamentals," 
but owing to sufficiently detailed pres- 
entations, advanced solid-state scientists 
may well benefit from certain sections 
of this text. 

The first eight chapters are devoted 
to an orderly development of these 
fundamentals as related to conven- 
tional semiiconduotor materials, diodes, 
and transistors. In addition to elemen- 
tary considerations, appropriate atten- 
tion is given to second-order effects, 
small-signal equivalent circuits, and 
large signal transients. 

In the last four chapters considera- 
tion iis given to more sophisticated ef- 
fects in semiconductors and recent de- 
vice developments, such as space- 
charge-limited currents, field effect de- 
vices, and hot-electron amplifiers. In 
common with other books that at- 
tempt to cover a wide variety of 
topics, -the descriptions of recently de- 
veloped devices are quite brief and 
merely serve as an introduction to the 
subject. This problem is compounded 
by the fact that the references for sup- 
plementary reading are few in num- 
ber and quite inadequate for the pur- 
pose at hand. 

The pedagogically sound scheme of 
organization, the clarity of exposition, 
the more than 400 excellent figures, 
and the gradual increase in depth of 
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standing of the semiconductor phenom- 
ena in which they are involved. It 
might 'also be viewed as a likely 
prospect when considering textbooks 
for use tin an undergraduate course in 
the theory and technology 'of semicon- 
ductors. My own preference, how- 
ever, would be one of the re- 
cently published texts which Itreats the 
same subject but relies more heavily 
on the experimental approach. 

GERALD L. PEARSON 

Department of Electrical Engineering, 
Stanford University 

Lectures in Mathematics 

Systems of Linear Equations. B. E. 
Margulis. Translated from the Rus- 
sian edition (Moscow, 1960) by 
Jerome Kristian and Daniel A. Le- 
vine. Pergamon, New York, 1964. 
x + 88 pp. Illus. $2.75. 

The author has attempted a system- 
atic development of the major ele- 
mentary topics in the study of systems 
of linear equations. The material is 
presented in a straightforward manner, 
and most of it should be intelligible to 
a good high school student. 

The introductory chapter, apparently 
designed to stimulate the reader and 
make him eager to pursue the rest of 
the book, is likely to have the opposite 
effect unless the reader has some basic 
knowledge of electricity and mechanics. 
This chapter is devoted to analyzing 
selected problems from physics and 
mathematics; it shows how these prob- 
lems can be reduced to problems in- 
volving systems of linear equations. The 
author ranks it as fourth in difficulty 
among the seven chapters. 

The topics of major interest are 
found in the mid-section of the book. 
The standard method of solution by 
reduction to triangular form is devel- 
oped in chapter 3, and Gauss tables 
(essentially, programs for the reduc- 
tions) for systems of 5th order and 
below are included. Determinants are 
introduced and Cramer's rule is de- 
rived in chapter 4. An iterative pro- 
cedure that enables one to obtain a 
sequence of approximate solutions 
which converge to the actual solution 
is developed in chapter 5. Chapter 6 
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methods of solution, of little interest. 
In this chapter, techniques are devel- 
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form and for solving the reduced sys- 
tems by means of lines drawn in the 
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The book is well written, emphasiz- 
ing techniques and results rather than 
mathematical rigor (a boon to the non- 
mathematician). In a typical "proof," 
the proposition is established for 2nd- 
and 3rd-order systems and the result 
is extended to higher order systems by 
analogy. 

In my opinion, this book would be 
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should also be useful to the nonmathe- 
matician who uses some of the methods 
described in the book without thor- 
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sheets that may be placed in the ring 
binder with volume 5. The editors note 
that cumulative indices will be issued 
periodically and that future volumes 
will see an increase in the number of 
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