
tion; Joost A. Businger is well-known
for his work on micrometeorology and
air-sea interaction.

Traditionally, atmospheric physics is
stratified in several ways: Meteorol-
ogy is separated from aeronomy (the
study of the upper atmosphere) by an
imaginary surface at about 50 km. The
authors have, wisely, decided not to
cover aeronomy, because the physical
disciplines required are different from
those in the lower atmosphere.

This book is unique in that it avoids
the second stratification, into dynamic
meteorology (thermodynamics and hy-
drodynamics) and physical meteorol-
ogy (optics, acoustics, radiation and
cloud physics). As a result, the book
manages to present, in a clear and
concise manner, all the fundamental
physics of the lower atmosphere. It is
more complete than the first edition, in
which atmospheric hydrodynamics was
omitted.

The volume contains chapters on
gravitational effects, properties of at-
mospheric gases, properties and behav-
ior of cloud particles, atmospheric mo-
tions, radiation, transfer processes and
atmospheric signal phenomena and
concludes with some rather elementary
sections on mathematical and basic
physical topics. Each chapter is fol-
lowed by several pages of problems and
answers to the problem; they range
from simple to quite difficult.

Although the book was originally
intended to be a text, due to the conven-
tional division of meteorology into dy-
namic and physical in university cur-
ricula, this is probably not its most
important purpose. Instead, it is an
outstanding work from which physi-
cists, chemists, mathematicians and
engineers can gain an understanding of
the basic properties of atmospheric pro-
cesses. It is also useful for students
who have had courses in dynamic me-
teorology and seek an introduction to
other branches of atmospheric physics.

The authors generally did an excel-
lent job of covering many subjects
clearly. I was particularly impressed
by the new chapter on signal phenom-
ena (leading to a useful summary of
techniques of remote sensing, both
from the ground and from satellites).

Of course, every reviewer will miss
some material that seems more impor-
tant than some that is included. In
particular, at the beginning of the
chapter on atmospheric motions, the
authors quote L. F. Richardson on the
possibility of weather forecasting on
the basis of physical equations. How-
ever, they barely mention the extensive
field of numerical modeling of the at-
mosphere, which has led to improved
forecasting and to better understand-
ing of atmospheric phenomena on all
scales. While stratospheric pollution
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is treated, another large subject, air-
pollution modeling of the lower atmo-
sphere, is not mentioned.

In spite of these omissions, I believe
that the authors have produced an
excellent volume, which I especially
recommend to physicists.

HANS A. PANOFSKY
Pennsylvania State University

The Early Years: The Niels
Bohr Institute 1921-1930
Peter Robertson
175 pp. Akademisk Forlag, Copenhagen,
1979. $12.00

Universitetets Institut for Teoretisk
Fysik of the University of Copenhagen,
more commonly known over the early
years as the Bohr Institute and official-
ly renamed in 1965 as the Niels Bohr
Institute, has been considered by physi-
cists as the most important center for
the early research on the quantum
theory of atomic structure. Its subse-
quent history has amply established its
world-famous status. Students of the
history of physics will therefore wel-
come this volume by a member of the
Department of History and Philosophy
of Science in the University of Mel-
bourne, Victoria, Australia.

The period covered in the book,
namely, from the founding of the Insti-
tute in 1921 to the end of the decade,
has long been felt by many to have been
the most exciting time in its history. It
was early in this period that Bohr's
fundamental grasp of the quantum the-
ory interpretation of the periodic sys-
tem of the elements was fully recog-
nized and the element hafnium (named
for the City of Copenhagen) was identi-
fied. The middle of the decade saw the
invention of quantum mechanics and
its promise of the successful evaluation
of atomic energy levels for which the
orbital interpretation of Bohr's original
fundamental hypothesis could give
only rough indications. All the leading
figures in the rapidly unfolding drama
of atomic physics were visitors at the
Institute during those early years, and
much vital research was performed
there under the enormously stimula-
ting influence of the Director. The
whole story of what went on there is
one of the most fascinating in the
history of physics, and the author of the
present volume has done ample justice
to it within the space limitations to
which he was subjected.

Bohr's outstanding ability as a
shrewd promoter and administrator is
well brought out in connection with the
construction and equipping of the origi-
nal Institute building, which after
many vicissitudes was officially opened
on 8 March 1921. It was a compact
affair, with research laboratories in the

basement, a library and lecture room
on the ground floor and living quarters
for the director and his family on the
second floor. The building was not
added to until 1925, when considerable
support was provided by the Rockefel-
ler Foundation in the United States.

The book successfully portrays the
high points of the achievements of the
Institute during its first decade. These
include the vital experimental spectro-
scopic and chemical work of Dirk Cos-
ter and George Hevesy, the develop-
ment of matrix mechanics by Werner
Heisenberg, with the formulation of
the indeterminacy principle and its
generalization by Bohr into the concept
of complementarity. Not overlooked is
the famous controversy with Erwin
Schrodinger over the interpretation of
wave mechanics and the initial devel-
opment of the Copenhagen probabilis- :
tic interpretation of the significance of
the atomic wave function. The book
closes with a graphic account of the .
Bohr-Einstein controversy on the prob- ^
lem of determinism versus indetermin- ''
ism in atomic physics. ;

Some 50 illustrations, mainly photo- .
graphs of persons connected with the
Institute, add to the interest of the
volume. There is also a nearly com- "
plete list of visitors to the Institute and .
workers there during its first decade. '.

This book should be on the shelves of
all physicists who are interested in the
early development of the quantum the-
ory of atomic structure.

R. BRUCE LINDSAY J
Brown University ^

Bohr (left) with James Franck and George de
Hevesy (right) at the Institute in 1934.

Photoacoustics and
Photoacoustic
Spectroscopy
A. Rosencwaig
321 pp. Wiley, New York, 1980. $35.00

It is appropriate that on the hundredth
anniversary of the discovery of the



photoacoustic effect by Alexander Gra-
ham Bell, this excellent book should
make its appearance. It is written by
Allan Rosencwaig, who is undoubtedly
one of the principal developers of mod-
ern photoacoustics. Although the field
of photoacoustic spectroscopy lay rela-
tively dormant between 1880 and about
1970, in the past decade interest has
mounted in this technique, which can
be used to obtain information on sam-
ples as varied as weakly absorbing
gases and optically opaque solids.

This book is Volume 57 in a series of
monographs on analytical chemistry
and its applications. However, physi-
cists as much as chemists should be
interested in its subject matter, espe-
cially its chapters on the theory of the
photoacoustic effect in gases and con-
densed media. The book covers well
the Rosencwaig-Gersho theory of pho-
toacoustic spectroscopy and summa-
rizes other, more complex theories. For
the less theoretically inclined, Rosen-
cwaig has included a brief summary
chapter entitled "Photoacoustic The-
ory Made Easy."

The first third of the book covers PAS
of gases. While Rosencwaig discusses
the analytical aspects of this subject
only briefly, he has included one inter-
esting chapter on deexcitation studies
and another that mentions such di-
verse topics as excited-state and high-
resolution spectroscopy, photolysis,
nonlinear effects, and microwave
PAS. The real strength of the book lies
in its description of PAS and the photo-
acoustic effect for condensed solids.
After a fairly extensive introduction to
the theory and instrumentation for this
subject, Rosencwaig summarizes the
applications of PAS in chemistry, biol-
ogy, medicine, physics, and even mi-
croscopy. While many subjects are
covered very briefly (although the bib-
liography is excellent), Rosencwaig has
described some of his own applications
of PAS to medicine in much greater
detail.

In general, the reader should be able
to obtain a good feeling for potential
applications of photoacoustics and ul-
traviolet-visible PAS of solid samples.
Unfortunately, the timing of the publi-
cation of the book precluded any men-
tion of the recent important develop-
ments in Fourier-transform infrared
PAS. From a practical viewpoint, I
was disappointed that the author did
not include a more detailed compari-
sion of PAS with diffuse reflectance
spectroscopy (which he summarily dis-
misses) for the analysis of solids. I
would also have liked to see a complete-
ly practical chapter on the experimen-
tal optimization of PAS measurements
included in a monograph in the Chemi-
cal Analysis series. Nonetheless, I
found this to be an extremely well-
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written, well-produced book that con-
veys the current status of the subject.

PETER R. GRIFFITHS
Ohio University

new hooks
Heat, Thermodynamics
and Statistical Physics

Data Series on Material Properties, Vol.
III-2. Properties of Nonmetallic Fluid
Elements, Vol. II-1. Thermal Accommo-
dation and Adsorption Coefficients of
Gases. Y. S. Touloukian, C. Y. Ho, eds. 207,
412 pp. McGraw-Hill, New York, 1981.
$33.50, $42.50

Order and Fluctuations in Equilibrium
and Nonequilibrium Statistical Mechan-
ics (XVIIth International Solvay Confer-
ence on Physics). G. Nicolis, G. Dewel, J.
W. Turner, eds. Wiley, New York, 1981.
$55.00

Nonequilibrium Thermodynamics and
its Statistical Foundations. H. J. Kreuzer.
438 pp. Oxford U.P., New York, 1981. $69.00
Recent Developments in Thermome-
chanics of Solids. G. Lebon, P. Perzyna,
eds. 415 pp. Springer, New York, 1980.
$43.70

Thermodynamics, Statistical Physics,
and Kinetics. Y. B. Rumer, M. S. Ryvkin.
600 pp. Mir, Moscow, 1981. $12.00

Energy and Environment

Energy, Combustion, and Environment.
N. Chigier. 496 pp. McGraw-Hill, New York,
1981. $44.95

The Sun: Our Future Energy Source. D.
K. McDaniels. 271 pp. Wiley, New York,
1979.

Health Effects of Fossil Fuel Burning. R.
Wilson, S. D. Colome, J. D. Spengler, D. G.
Wilson, eds. Ballinger, Cambridge, Mass.,
1980. $30.00
Alternative Energy Sources, 2 Vols. J. T.
Manassah, ed. 922 pp. Academic, New York,
1981. $94.50
Nuclear Energy Technology: Theory
and Practice of Commercial Nuclear
Power. R. A. Knief, 605 pp. McGraw-Hill,
New York, 1981. $27.95

Solar Selective Surfaces, O. P. Agnihotri,
B. K. Gupta. 215 pp. Wiley, New York, 1981.
$35.00

Astronomy, Cosmology
and Space Physics

Beyond the Atmosphere: Early Years of
Space Science. H. E. Newell, 497 pp.
NASA, price not stated

In Quest of Telescopes. M. Cohen. 131 pp.
Sky, Cambridge, Mass., 1980. $11.95

Cosmic Dawn: The Origins of Matter and
Life. E. Chaisson, 302 pp. Little, Brown,
Boston, 1981. $14.95

A Revised Shapley-Ames Catalog of
Bright Galaxies, A. Sandage, G. A. Tam-
mon. 157 pp. Carnegie Institution of Wash-
ington, 1981. $29.00

History, Philosophy,
Society and Government

Albert Einstein: The Human Side. H. Du-
kas, B. Hoffmann, eds. 167 pp. Princeton U.
P., N. J., 1979. $3.95
Einstein und Osterreich. E. Broda. 29 pp.
Osterreichischen Akademie Der Wissen-
schaften, 1980. Dm7

A Scientist in American Life: Essays and
Lectures of Joseph Henry. A. P. Molella,
N. Rheingold, M. Rothenberg, J. Steiner, K.
Waldenfels, eds. 136 pp. Smithsonian, Wash-
ington, D. C, 1981. $6.95

The Greatest Power on Earth. R. W.
Clark. 342 pp. Harper and Row, New York,
1980. $13.95

Materials Science and
Condensed Matter

Theoretical and Applied Mechanics,
Vol. 29 (Proceedings of the 29th Japan
National Congress for Applied Mechan-
ics, 1979). Japan National Committee for
Theoretical and Applied Mechanics. 487 pp.
University of Tokyo, 1981. $89.50

Glassy Metals I: Ionic Structure, Elec-
tronic Transport, and Crystallization. H.
J. Guntherodt, H. Beck, eds. 267 pp. Spring-
er, Heidelberg, 1981. $39.80
Proceedings of the Second Japanese-So-
viet Symposium on Ferroelectricity. 208
pp. Physical Society of Japan. Kyoto, 1980.
12 000 yen
EXAFS Spectroscopy: Techniques and
Applications, Extended X-Ray Absorp-
tion Fine Structure. B. K. Teo, D. C. Joy,
eds. 275 pp. Plenum, New York, 1981. $32.50

Silicon Integrated Circuits, Part A. D.
Kahng, ed. 416 pp. Academic, New York,
1981. $51.00

The Physical Metallurgy of Steels. W. C.
Leslie. 396 pp. McGraw-Hill, New York,
1981. $34.50

Student Texts and
Popularizations

Air Track Physics (A First Semester
Laboratory Manual). H. J. Metcalf. 39 pp.
Kendall/Hunt, Dubuque, Iowa, 1980. price
not stated

Electronic Systems. W. Bolton. 95 pp. But-
terworth, London, 1980. $4.50

Atoms and Quanta. W. Bolton. 95 pp. But-
terworth, London, 1980. $4.50

Rays, Waves and Oscillations. W. Bolton.
95 pp. Butterworth, London, 1980. $4.50

Fields. W. Bolton. 95 pp. Butterworth, Lon-
don, 1980. $4.50

Understanding the World of Physics. F.
J. Bueche. 576 pp. McGraw-Hill, New York,
1981. $19.95

Heat and Thermodynamics. Sixth Edi-
tion. M. W. Zemansky, R. H. Dittman. 543
pp. McGraw-Hill, New York, 1981. $22.95

The Science of Hi-Fidelity, Second Edi-
tion. K. W. Johnson, W. C. Walker, J. D.
Cutnell, pp. 551. Kendall/Hunt, Dubuque,
Iowa, 1981. price not stated

Concepts of Modern Physics. Third Edi-
tion. A. Beiser. 533 pp. McGraw-Hill New
York, 1981. $22.50

Contemporary Astronomy. Second Edi-
tion. J. M. Pasachoff. 545 pp. Saunders
Philadelphia, 1981.'$23.95

Space Science Comes of Age: Perspec-
tives in the History of the Space Sci-
ences. P. A. Hanle, V. D. Chamberlain, eds.
194 pp. Smithsonian, Washington, D. C,
1981. $12.50

Mathematics for Physical Chemistry, R.
G. Mortimer. 405 pp. MacMillan, New York,
1981. $10.95

Theory and
Mathematical Physics

Parametric Statistical Inference: Basic
Theory and Modern Approaches. S.
Zacks. 387 pp. Pergamon, New York, 1981.
$48.00
A First Course in Differential Geometry,
C. C. Hsiung, 343 pp. Wiley, New York, 1981.
$29.95.
Stochastic Nonlinear Systems in Phys-
ics, Chemistry and Biology (Proceedings
of the Workshop, Bietefeld, FRG, 1980).
L. Arnold, R. Lefever, eds. 237 pp. Springer,
New York. 1981. $29.50
A Lie Group: Rotations in Quantum Me-
chanics. J. M. Normand, 486 pp. North-
Holland, New York, 1980. $61.00
Solitons: Mathematical Methods For
Physicists. G. Eilenberger. 192 pp. Spring-
er, New York, 1981. $29.00
Approximation of Population Processes.
T. G. Kurtz. 75 pp. Society for Industrial and
Applied Mathematics, Philadelphia, 1981.
$11.00

Particles, Nuclei and
High-Energy Physics

Progress in Particle and Nuclear Phys-
ics, Vol. 5. D. Wilkinson, ed. 285 pp. Perga- \
mon, New York, 1981. $81.00
Neutron Physics and Nuclear Data in
Science and Technology, Vol. I, Nuclear
Fission and Neutron-Induced Fission
Cross-Sections. G. D. James, J. E. Lynn, A.
Michaudon, J. Rowlands, G. de Saussure,
277 pp., Pergamon, New York, 1981. $60.00

Biological and Medical Physics

Problems of Biological Physics (Springer
Series in Synergetics, Vol. 7). L. A. Blumen-
feld. 224 pp. Springer, New York, Vitl
$36.00
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