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physics for the minimum mathematics.
Naturally the full machinery of the
quantum theory of radiation is neces-
sary in a large fraction of the book's ef-
forts, but even in the most technical
cases he has represented the material in
a clear, concise and pedagogically ap-
pealing fashion. This book should be
of interest to the beginning student and
should have appeal to the researcher
wishing to review certain aspects of
quantum optics. This timely book
promises to have enduring value over
the next years and fully deserves the
warm reception that I believe it will be
accorded.

MARLAN O. SCULLY
University of Arizona

Tucson

The Discovery of the
Conservation of Energy

Y. Elkana
213 pp. Harvard U. P., Cambridge, Mass.,
1974. $8.50

Particularly for the teacher of physics,
Yehuda Elkana's new and important
book is a carefully documented treat-
ment of the physics, biology and philos-
ophy that was brought to bear on trying
to understand the nature of force, heat,
and energy and their conservation. It
is a highly useful study, and Elkana,
who is in the department of history and
philosophy of science at the Hebrew
University in Jerusalem, pursues the
subject in an interesting and clear man-
ner.

The main theme of Elkana's thesis
centers on the work of Hermann Helm-
holtz, but he carefully lays the founda-
tion for his discussion of Helmholtz's
1847 paper "Uber die Erhaltung der
Kraft" by first analyzing the tradition
in mechanics, then discussing various
studies in heat and energy and he in-
cludes a chapter devoted to explaining
the contribution of physiologists in
their search for the origins of animal
heat.

Elkana analyzes Helmholtz's work in
depth both from a physics and philoso-
phy point of view, and taking as his
motto a quote from H. A. Kramer: "In
the world of human thought generally
and in physical science particularly, the
most fruitful concepts are those to
which it is impossible to attach a well-
defined meaning."

The book concludes with a discussion
of the origin and growth of Helmholtz's
scientific metaphysics and its influence
on the maturation of the concept of the
conservation of energy.

Students of nineteenth-century phys-
ics may quarrel somewhat with Elkana'9
enthusiasm for the pioneering contribu-

tions of Helmholtz to the detriment of
James Joule, Couling and J. R. von
Mayer, but the careful documentation
he presents is persuasive in its detail
and useful in its commentary. The
analysis of the work of Count Rumford,
Sir Humphrey Davy and Michael Fara-
day in particular, I found very inter-
esting. Elkana emphasizes the lack of
any conservation concepts in Rumford's
contributions, Faraday's commitment
to the conservation of force and gives
rather more credit to Davy than many
students of the subject would feel to be
appropriate. The author has a very
gentlemanly style of presentation and
appears to be much more tolerant of
Davy's early experiments on the nature
of heat than most physicists who have
analyzed their details would accept.

One rather odd coincidence is illus-
trated by the book's dust jacket. It fea-
tures a large steam engine with the
quote "Science owes more to the steam
engine than the steam engine to
science." Yet in the discussion of the
"simultaneous discovers" of the energy
conservation principle Elkana specifi-
cally rejects the thesis that a concern
with engines was an important factor,
particularly in the work of Sadi Carnot,
and throughout the book relies much
more on the philosophic conceptions of
the scientists than any technological in-
fluences.

The book is a stimulating addition to
the literature of 19th-century physics
and should prove interesting to histori-
ans of science, physicists and philoso-
phers alike.

SANBORN C. BROWN
Massachusetts Institute of Technology

Cambridge

Experimental Principles and
Methods Below 1 K

O. V. Lounasmaa
316 pp. Academic, New York 1974
$20.25

It boggles the imagination to contem-
plate the thousands of manhours of
wasteful, redundant effort that this
book will eliminate. In a pioneering re-
search area such as millikelvin cryogen-
ics, where the basic impediment to
progress is experimental technique, the
appearance of a book such as this one is
a godsend to the experimenter. Even
an inferior book written by a novice
would be useful because it would invari-
ably contain at least a few hints or
tricks that would save untold effort.
Hence Olli Lounasmaa should be plau-
dited for merely undertaking the proj-
ect. The fact that he is an expert in the
field (he has established in Helsinki one
of the world's leading low-temperature



laboratories) and has done a superb job
on the book, are, of course, nice bonus
features.

When working at temperatures well
below 1K, the experimenter is con-
fronted not merely with one frontier,
but three: refrigeration, heat transfer
and thermometry—all requiring state-
of-the-art competence. Lounasmaa
treats all three in detail. His discus-
sions of the dilution refrigerator, com-
pressional cooling and nuclear demag-
netization are the only ones that really
exist in a monograph. The coverage is
balanced, and the discussions are quite
clear. The discussions on thermometry
and thermal contact update previous
treatments in monographs and proba-
bly make the book worthwhile even for
those interested merely in working at
temperatures in and above the helium-
three range (T > 0.3 K) as well as those
pushing the millikelvin frontier. The
presentation of the theory of the SQUID
(Superconducting Quantum Interfer-
ence Device) and its application for
measuring minute voltages and magnet-
ic fields is the most lucid and useful I
have seen.

In summary Lounasmaa's book fills a
unique void and fills it majestically.
Any experimenter working below 1 K
who does not have the book on his shelf
would seem to place himself at a dis-
tinct disadvantage.

RONALD D. PARKS
University of Rochester

Rochester, New York

new books
Nuclei, Nuclear Physics

Classical and Quantum Mechanical As-
pects of Heavy Ion Collisions. (Symp.
Proc, Heidelberg, West Germany, 2-5 Octo-
ber 1974). H. L. Harney, P. Braun-Mun-
zinger, C. K. Gelbke, eds. 311 pp.
Springer-Verlag, New York, 1975. $12.10

Handbook on Nuclear Activation Cross-
Sections. (Neutron, photon and charged-
particle nuclear reaction cross-section data).
558 pp. International Atomic Energy Agen-
cy, Vienna, 1974. (Available from UNIPUB,
New York) $26.00

Mesonic Effects in Nuclear Structure.
(Conf. Proc, Bonn, West Germany 29, 30
January 1974). K. Bleuler, H. R. Petry, D.
Schiitte. 181 pp. Bibliographisches Inst-
itut Wissenschaftsverlag, Zurich, Switz.,
1975.

Atoms and Molecules

Atomic Inner-Shell Processes, Vol. 1:
Ionization and Transition Probabilities.
B. Crasemann, ed. 468 pp. Academic, New
York, 1975. $47.50

Modern Atomic Physics: Fundaraental
Principles. B. Cagnac, J.-C. Pebay-Pey-

roula. 328 pp. Halsted, New York, 1975.
$16.95

Chemical Physics

Complexes and First-Row Transition El-
ements. D. Nicholls. 215 pp. Elsevier,
New York, 1975. $15.00

Some Aspects of Vacuum Ultraviolet Ra-
diation Physics. N. Damany. B. Vodar, J.
Romand, eds. Pergamon, New York, 1974.
$25.00

Optics

Infrared Detectors. R. D. Hudson Jr, J.
W. Hudson, eds. 392 pp. Halsted, New
York, 1975. $26.00

Optics, Parts 1 and 2. J. P. Mathieu. 550
pp. Pergamon, New York, 1975. $27.50

Photonics. M. Balkanski, P. Lallemand,
eds. 405 pp. Gauthier-Villars, Paris, 1975.

Principles of Optics: Electromagnetic
Theory of Propagation, Interference and
Diffraction of Light, 5th ed. M. Born, E.
Wolf. 808 pp. Pergamon, New York, 1975.
$22.50

Quantum Electronics and Lasers
Physics of Quantum Electronics, Vol. 2:
Laser Applications to Optics and Spec-
troscopy. (Summer school lectures, Crystal
Mountain, Wash., 8-20 July 1973). S. F. Ja-
cobs, M. Sargent III, J. F. Scott, M. 0. Scul-
ly, eds. 510 pp. Addison-Wesley, Reading,
Mass., 1975. $23.50

An Introduction to Gas Lasers: Popula-
tion Inversion Mechanisms. (With em-
phasis on selective excitation processes). C.
S. Willett. 528 pp. Pergamon, New York,
1974. $45.00

Fluids and Plasmas
Continuous Flows in the Plane. A. Beck.
464 pp. Springer-Verlag, New York, 1974.
$46.80

Laser Plasmas and Nuclear Energy. H.
Hora. 454 pp. Plenum, New York, 1975.
$29.50
Mecanique des Fluides et Transferts de
Chaleur et de Masse par Convection. A.
Fortier. 236 pp. Masson, Paris, 1975. 98 F
Non-Linear Waves in Dispersive Media.
V. I. Karpman. 186 pp. Pergamon, New
York, 1975. $16.25

Numerical Methods in Fluid Dynamics.
(Proc. of the 4th Int. Conf., U. of Colorado,
24-28 June 1974). R. D. Richtmyer, ed.
457 pp. Springer-Verlag, New York, 1975.
$16.00

Thermo-Fluid Dynamic Theory of Two-
Phase Flow. M. Ishii. Eyrolles, Paris,
1975. 83 F

Electricity and Magnetism
Magnetism and Magnetic Materials—
1974. (20th Annual Conf., San Francisco,
Calif., 3-6 December 1974). C. D. Graham
Jr, G. H. Lander, J. J. Rhyne, eds. 792 pp.
American Institute of Physics, New York,
1975. $30.00

Modern Physical Electronics. L. Soly-
mar, ed. 213 pp. Halsted, New York, 1975.
$8.95
Solid State Devices 1974. (Invited papers
at the 4th European Solid State Physics De-

Electrical Conduction in
Thin Metal Films
by T. J. Coutts Consultant Physicist.

1974 xii + 244 pages 2 tables
101 illus. 135 lit. refs.
US $40.50/Dfl. 97.00
ISBN 0-444-41184-4

The author was prompted to write
this text by the lack of any com-
prehensive treatment of the theories
of conduction in metal films which
put them into perspective and en-
abled a rational approach without
reference to a wide range of papers.
The various theories of charge trans-
fer are here reviewed and the re-
levant solid state physics back-
ground is given.

CONTENTS: Introductory solid state
physics. Electron transfer by tunell-
ing and thermionic emission. De-
position, structure and growth.
Conduction in discontinuous thin
metal films. Electrical properties of
discontinuous films. Conduction in
continuous metal films. The effect of
surface scattering on other physical
phenomena. Conduction in semi-
continuous films.

Theory of Electric
Polarization
Second edition
by C. J. F. Bottcher, Department of
Physical Chemistry, University of
Leiden, The Netherlands.

completely revised by O. C. VAN
BELLE, P. BORDEWIJK and A. RIP,
Department of Physical Chemistry,
University of Leiden, The Nether-
lands.

Volume I: Dielectrics in static fields
1973 xx + 377 pages 29 tables
44 illus. 290 lit. refs.
US $41.75/Dfl. 100.00
ISBN 0-444-41019-8

CONTENTS: Historical introduction.
Electric dipoles and multipoles.
Some concepts and problems of
electrostatics. Polarization and ener-
gy. The reaction field. The dielectric
constant in the continuum approach
to the environment of the molecule.
Statistical-mechanical theories of the
dielectric constant. Non-linear eff-
ects. 3 Appendices.
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