
panying the presence of two stratifying
agents of different diffusivities (when
one is stabilizing and the other desta-
bilizing) receive an entire chapter.
Mixing across interfaces separating
regions of different density by external
turbulence as well as purely internal
mixing are the final topics covered;
necessarily these are less complete
than the former ones.

Despite an overall emphasis on phys-
ical description rather than heavy
analysis, this book is subtle and ad-
vanced. Nonetheless careful reading
and study by graduate students and
professionals alike will amply repay
anyone interested in understanding
phenomena such as atmospheric hy-
draulic jumps and mountain lee waves
(including rotor overturnings, the ap-
pearance of billow clouds, and the pro-
duction of clear air turbulence), inter-
nal seiches in lakes, the structure (both
macro- and micro- ) of and processes
prevalent in and above the oceanic
thermocline, and the intrusion of a
nose or wedge of heavier fluid into
lighter fluid as in atmospheric cold
fronts, estuaries, avalances or turbidity
currents.

EDWARD R. BENTON
University of Colorado

Boulder

The World of Walther
Nernst, The Rise and Fall of
German Science 1864-1941

K. Mendelssohn
191 pp. U. of Pittsburgh Press,
Pittsburgh, Pa., 1973. $11.95

Mendelssohn has attempted to weave a
biography of the great physicist Wal-
ther Nernst through the social history
of the German state from the period
known as the "Founder Years" in the
middle of the 19th century to the ze-
nith of the Third Reich in 1941. The
book is written for the science and his-
tory layman. Mendelssohn, whose
field is low-temperature physics is edi-
tor of Cryogenics and was a student of
Nernst in the 1920's.

The author has assumed the respon-
sibility for presenting a social history
of Germany, a social history of the
German scientific community, the re-
lationship between developments in
both, an account of Nernst's life (in-
cluding his social and intellectual
achievements and contributions) and
popular explications of Nernst's scien-
tific contributions. In addition the
book includes thumbnail sketches of
more than a half dozen important sci-
entific figures of the last hundred years
including F. A. Lindemann, Albert
Einstein, Wolfgang Pauli, Max Planck,

NERNST

Fritz Haber, and Max von Laue. Even
though the style of the book clearly in-
dicates that it was not written for a
scholarly audience there is no way that
all of these subjects could have been
adequately treated in 184 pages of text.
The tragedy is that almost none of the
issues Mendelssohn has addressed him-
self to are explored satisfactorily.

The portrait of Nernst himself is a
mere shadow of what the man must
have been. While we learn that
Nernst probably used a self-studied
image of a simple, open, trusting soul
to mask the incisive questioning mind
of a man with quick wit, a ruthless
business sense and fierce loyalties, we
are never able to penetrate the surface
and there is never any attempt by
Mendelssohn to explore the dynamics
of Nernst's interactions with his fami-
ly, his colleagues or his political and
business associates. The reader must
read between the lines, and very often
the paucity of information provided in
the book leads to contradictions and
puzzlements.

The book has two major strengths.
First, it contains a number of person-
al anecdotes concerning Nernst and
other well known physicists of the last
hundred years. Unfortunately, there is
no documentation of the sources of
these stories. This detracts somewhat
from their attractiveness for scholars in
the history of physics. Second, Men-
delssohn's sense of the shifting political
scene in Germany during the last hun-
dred years, especially during the period
between 1900 and 1930, is impressive.

Taken for what it is, the book should
make a worthwhile evening's reading
for the layman or for the scientist
wanting to know something about the
general flow of the physics community
in Germany during the period treated.

Circle No. 28 on Reader Service Card —• -

Metal lases
glass loses.

Goodbye glass. Model 80's exclu-
sive aluminum-envelope resonator
structure replaces the delicate
glass enclosure of other HeNe
tubes. It's more durable, more re-
liable, and 35 times more stable.
No warping from thermal gradients.
No awkward side structures or pro-
truding elements. No realignment
necessary after mounting. Just
turn it on.

Three output powers — guaran-
teed at 2, 4 or 6 mW. Stable, low
noise beam at 632.8 nm, visible red,
TEMOO. Unconditional 12 month
warranty. Immediate delivery. Cir-
cle our number for a new data
sheet detailing the complete Model
80 Series of HeNe tubes and sys-
tems. Coherent Radiation, 3210
Porter Drive, Palo Alto, CA 94304.
Or call (415) 493-2111.

There's a Coherent answer for
every laser need.

QCOHEREDT RRDinTIOi



The Right Text at the Right Time!
Turk et al:

ENVIRONMENTAL SCIENCE
Here's the first text of its kind for an important new
discipline—Environmental Science. Its authors have
adhered to the highest standards of pedagogic excellence
in their logical dissection of ecological problems.
Biological, chemical, physical, geological and engineering
principles unfold for the student, through the book's
carefully designed sequences, thus allowing the reader's
know ledge to build upon itself. Significant social and
economic issues are incorporated wi th in each separate
topic, and a complete overview of thisnat ion's andthe
world's economic and social policy is examined in the final
chapter.

An Instructor's Manual is available.
6\ Amos Turk, C/'ty College of the City University of New York; Jonathan
Turk, Naturalist; Janet Turk Wittes, Columbia University School of
Public Health: and Robert E. Wittes, Memorial Sloan Kettering Cancer
Center.
About 550 pages, 290 illustrations. About 512.75.
Ready February. Order code 8928.

TABLE O F C O N T E N T S (Abridged)

1. THE ECOLOGY OF NATURAL SYSTEMS
What is Ecology? • Energy • Nutrient Cycles • Ecosystems and
Natural Balance • Major Ecosystems of the Earth • The Ecologi-
cal Niche • Interactions between Species • Sporadic and Cy-
clic Disruptions" Natural Succession • The Role of People

2. HUMAN ADAPTION TO ENVIRONMENTAL CHANGE
The Biological Basis of Genetic Adaptation • The Influence of
the En\ironment on the Gene Pool —Natural Selection •
Adaptation by Learning • The Interaction between the Types
of Adaptation

3. THE EXTINCTION OF SPECIES
Evolution and the Extinction of Species in Prehistoric Times •
Factors Leading to the Destruction of Species in Modern
Times • Current Trends in Species Extinction • The Nature of
the Loss

4. THE GROWTH OF HUMAN POPULATIONS
Extrapolation of Population Growth Curves • An Introduction
to Demography • Measurements of Mortality • Measurements
of Birth Rates • Measurements of Growth • Demographic
Trends in the United States • World Wide Demographic
Trends • Consequences of Rapid Growth in Underdeveloped
Countries • Methods of Population Control • The Ultimate
Human Population

5. ENERGY: RESOURCES, CONSUMPTION, AND
POLLUTION

Energy Consumption • Energy and Power • Work by Man,
Beast and Machine • The First Law of Thermodynamics (or
"You Can't Win" ) • Our Fossil Fuel Supply • Environmental
Problems Caused by Coal Mining and Oi l Dril l ing • Trans-
portation of Fuels: A Case of the Alaskan Pipeline • Nuclear
Fuels • Thermal Pollution • Energy: An Overview

Saunders Golden Series in Chemistry
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Turketa l : TABLE OF C O N T E N T S (continued)

6. AGRICULTURAL SYSTEMS
Agricultural Disruptions • Energy Flow in Industrial Agricul-
ture • Chemical Fertilization • Mechanization in Agriculture •
Irrigation • Agriculture in Less Developed Nations and the
Green Revolution • Food Supply for a Growing Population

7. CONTROL OF PESTS AND WEEDS
Competition for Food between Small Herbivores and Man •
Insecticides • The Action of Chemical Pesticides • Physical
Dispersion of Organochloride Insecticides • Effects on Non-
Target Species • Other Methods of Pest Control • Herbicides •
Economic Factors in Pest Control

8. RADIOACTIVE POLLUTANTS
Atomic Structure • Natural Radioactivity • How Man Has Pro-
duced More Radioactive Matter • Nuclear Fission Reactors •
Nuclear Fission • Biological Effects of Radiation • Problems
and Issues Related to Radioactive Pollutants

9. AIR POLLUTION
The Physical Nature of Air Pollutants • Pure Air and Polluted
Air • Gaseous Air Po l lu t ion" The Meteorology of Air Pollution
•The Effects of Air Pollution on the Atmosphere and the Envi-
ronment • The Effects of Air Pollution on Human Health •
Damage to Vegetation • The Control of Air Pollution • The
Automobile

10. WATER POLLUTION
The Nature of Water Pollution • Water • The Hydrological
Cycle • Types of Impurities in Water • Nutrients, Micro-
organisms, and Oxygen • Industrial Wastes in Water • The Ef-
fects of Water Pollution on Human Health • Water
Purification

11. SOLID WASTES
Solid Waste Cycles • Sources and Quantities • The Nature of
the Solid Waste Problem • Land and Ocean Disposal • Incin-
eration • Recycling • Glass Bottles • |unk Automobiles • Old
Paper • The Future of Recycling

12. NOISE
Sound • Pure and Impure Tones • Hearing • Noise • The Deci-
bel Scale • Loud ness "The Effects of Noise "Noise Control

13. SOCIAL, LEGAL AND ECONOMIC ASPECTS OF
ENVIRONMENTAL DEGRADATION

Cost of Pollution Control • Pollution Control: Altruism, Legis-
lation, and Enforcement • Economic Incentives for Pollution
Control • Economic Problems of Pollution Control in Devel-
oping Nations • Conclusion

APPENDIX

For examination copies write:
Textbook Marketing Department

W.B.SAUNDERS COMPANY
West Washington Square, Philadelphia, Pa. 1910S
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TEXT
ADCtTICN TIME

IS HERE
WE RECOMMEND FOR YOUR COURSE NEEDS:

Pathria: STATISTICAL MECHANICS: Systematic development of the principles of statistical mechanics
for the first year graduate course. The concept of ensembles, blended with the principles of quantum
mechanics, leads to a formalism of virtually unlimited scope. Replete with references and 250 carefully
selected problems.

544 pp. 1972 ISBN 0-08-016747-0 S 24.00

Constantinescu & Magyari: PROBLEMS IN QUANTUM MECHANICS: A collection of problems on quantum
mechanics covering recent advances. Each chapter has a brief introduction to the underlying theory, plus
exercises and problems. An appendix gives definitions of certain functions used in quantum mechanics.

420 pp. 1971 ISBN 0-08-006826-X S 19.50

Chirgwin et al: ELEMENTARY ELECTROMAGNETIC THEORY: Three paperback volumes for your
complete course.
Vol. 1: STEADY ELECTRIC FIELDS AND CURRENTS 205 pp. ISBN 0-08-016080-8 S 5.00
Vol. 2: MAGNETIC FIELDS, SPECIAL RELATIVITY AND POTENTIAL THEORY 252 pp.

ISBN 0-08-016600-8 S 6.50
Vol. 3: MAXWELL'S EQUATIONS AND THEIR CONSEQUENCES 176 pp. ISBN 0-08-017121-4 S 6.00

Irvine: NUCLEAR STRUCTURE THEORY: Pt. 1: Nuclear Phenomenology. Pt. 2: The Nuclear Many-Body
Problem. Pt. 3: Nuclear Models. Pt. 4: The Technology of Nuclear Structure Theory. Physical Constants
and Conversion Factors.

492 pp. 1972 ISBN 0-08-016401-3 S 27.00

Soberman: INTRODUCTION TO THE THEORY OF ATOMIC SPECTRA: Presents a systematic treatment
of the physical principles and theory of atomic spectroscopy, based on the modern system of the theory of
angular momentum.

632 pp. 1972 ISBN 0-08-016166-9 S 40.00

Rousseau & Mathieu: PROBLEMS IN OPTICS: Collection of problems and accompanying solutions, the
subject coverage is traditional, with chapters on interference and diffraction, polarization, dispersion and
mass spectroscopy.

376 pp. 1973 ISBN 0-08-016980-5 $ 18.00

FOR YOUR EXAMINATION COPIES, WRITE TO BOX PT, COLLEGE DEPARTMENT, PERGAMON
PRESS, INC., MAXWELL HOUSE, FAIRVIEW PARK, ELMSFORD, NEW YORK 10523.
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But the potential reader is warned that
Mendelssohn has not written a social
or scientific history. Rather he has
produced a sentimental, sympathetic,
surface account of the life and times of
his beloved teacher.

STANLEY GOLDBERG
Hampshire College

Amherst, Massachusetts

The Jahn-Teller Effect
in Molecules and Crystals

R. Englman
350 pp. Wiley, New York,
1972. $24.95

Few theorems of mathematical physics
have had as much impact on the phys-
ics of condensed matter as the Jahn-
Teller theorem, which, crudely formu-
lated, states that any degenerate elec-
tronic state of a non-colinear molecule
is linearly coupled to the phonons and
that molecules with degenerate
ground-electronic states normally un-
dergo lattice distortion in order to re-
move the degeneracy. Yet, even
today, most proofs of the theorem em-
ploy Jahn's and Teller's method of ex-
haustion, simply enumerating all the
lattice symmetries and proving the
theorem in each case. The physical
basis of the theorem is that wavefunc-
tions of a degenerate electronic state
can be chosen corresponding to non-
symmetric charge distributions; these
distributions give rise to lattice-distort-
ing electric fields. A simple, concise,
non-enumerative, group-theoretical
proof of the theorem is needed, however.

Wading into this morass of proof by
exhaustion, R. Englman has attempted
to produce a unifying monograph on
the Jahn-Teller effect, without becom-
ing bogged down in the quagmire of ex-
cessive enumeration. The initial im-
pression one has after inspecting only
the book's table of contents—which
contains frightening, lists of symmetry
groups and Greek characters—is that
Englman has not avoided the quick-
sand. However, a more careful reading
(with pencil in hand) reveals that the
author has indeed been remarkably
successful in synthesizing the diffuse
elements of nonperturbative electron-
phonon interaction theory.

Only an active electron-phonon ex-
pert like Englman could bring a mea-
sure of unity to subjects as diverse as
color centers in solids, vibronic transi-
tions in organic and inorganic mole-
cules, spin-lattice relaxation, the spec-
troscopy of transition-metal ions in liq-
uid and solid matrices, models of fer-
roelectrics and theories of displacive
phase transitions. To assist one's pas-
sage through the maze, concise sum-
maries begin each chapter, relevant

data illustrate theoretical derivations
and tables of useful symmetry informa-
tion abound in the appendices.

Overall, Englman's ambitious effort
to produce an advanced monograph on
the physics and chemistry of non-
perturbative electron-ion interactions
must be rated a success; he has indeed
identified a unifying theoretical path
through a complex field. The Jahn-
Teller Effect in Molecules and Crystals
will be a welcome addition to the li-
braries of institutions engaged in con-
densed matter research. Experiment-
ers and theorists who are fluent in
group theory, and whose research goes
beyond the Born-Oppenheimer ap-
proximation, will also enjoy reading
and perhaps owning this book.

JOHN D. DOW
University of Illinois

Urbana

The Solid-Liquid Interface

D. P. Woodruff
182 pp. Cambridge U. P.,
New York, 1973. $10.95

The book's title is somewhat mislead-
ing. The first sentence of the preface
refers to "our knowledge of the solid-
liquid (ie solid-melt) interface"; "The
Solid-Melt Interface" would have been
a more representative name for this
volume. Perhaps, an even more re-
strictive title would be adequate for al-
most the entire text, namely "Theories
of the Growth of Metal Crystals from
Melts."

It appears that the author, whose
earliest paper on crystal growth was
published in 1967, felt the need to
commit to paper a digest of the popu-
lar theories of his adopted branch of
science. It is a pleasure to emphasize
the critical attitude often displayed by
the author. Thus it is noted that the
equality of surface tension and surface
free energy "is not always true for solid
surfaces"; the Young equation of wet-
ting is said to be "not strictly valid";
"the apparent success of broken-bond
models is not really very significant";
and "it cannot be said that the branch-
ing of dendrites is completely under-
stood."

However, a reader whose area of in-
terest is wider than that of metal crys-
tal growth from melt may feel that the
criticism is not incisive enough. Most
scientists mentioned in the book be-
lieve that crystal shape is determined
by the values of the interfacial tensions
while the volume effects may be disre-
garded. In many publications on solid
surfaces, capillary pressure is neglected
or not treated correctly. Several mod-
els discussed in this book are crude
and based on uncertain premises.

Thus it may be doubted whether the
subject is really ripe for a book repre-
sentation. We may be reasonably sure
that a treatise on, say, thermodynam-
ics, published in the year 2000 will not
be fundamentally different from one
available today, but a 2000 AD review
of the growth of metal-crystal growth
will, perhaps, rely on totally different
ideas.

J. J. BIKERMAN
Shaker Heights, Ohio

Fundamentals of Plasma
Physics

S. R. Seshadri
545 pp. Elsevier, New York,
1973. $24,50

Principles of Plasma
Physics

N. A. Krall, A. W. Trivelpiece
674 pp. McGraw-Hill. New York,
1973. $25.00

In 1961, "Rose and Clark" appeared—
the first textbook for graduate instruc-
tion in modern-day plasma physics.
My shelf of texts and monographs on
this subject now reaches nearly two
meters wide, and many are missing by
dint of random purchases or absent-
minded borrowers. The point is that
many authors have correctly sensed the
need for instructional materials and re-
search references in plasma physics.
Why then yet two more books?

One can provide two answers to this
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