ed the formidable task of writing a
graduate text covering the physics of
magnetically confined plasmas in its
entirety, covering such diverse topics
as magnetohydrodynamic equilibrium
and stability, microinstabilities, heat-
ing and diagnostics. Although neces-
sarily superficial in places, he success-
fully gives a broad overview of the
subject.

This edition represents an English
translation of the Japanese original,
first published in 1976. Although the
translation was performed by the au-
thor, he has not used this opportunity
to revise and update the 1976 edition.
This is particularly unfortunate in
those cases in which the accepted wis-
dom of 1976 has been overturned in the
intervening four years—a long time in
this rapidly developing field. Typical-
ly, this is due to the inapplicability of
approximations, such as those used in
the derivation of the critical shear for
stability of collisionless drift waves in
slab geometry and in the critical poloi-
dal g for existence of tokamak equilib-
rium. Thus, caution must be urged in
using such expressions. Also, such re-
cent developments as the theory of
ballooning modes in toroidal geometry
are not treated.

By adopting a rather terse style, the
author has managed to compile a large
compendium of useful formulas appli-
cable (with the caveat above) to systems
of sufficient complexity to be of interest
as prospective fusion devices—toka-
maks, stellarators, mirrors, and so on.
This pursuit of relevance is rare in an
introductory text book and is to be
applauded. The other side of the coin,
however, is that Miyamoto may have
failed to discuss basic principles suffi-
ciently to make the work accessible to
students. The author also omits a
critical discussion of the domain of the
applicability of the approximations and
techniques used. For instance, when
magnetic surfaces in nonaxisymmetric
systems are introduced by the method
of averaging, there is no discussion of
the fact that surfaces may not exist in
the strict sense, nor of the conse-
quences of stochastic field line wander-
ing in the event of surface breakup.

The English is reasonable, though
not impeccable, and the number of
misprints is not exceptionally high. I
found the use of nested parentheses,
undifferentiated by size or shape, a
feature that made the equations diffi-
cult to read. Another habit I found
confusing was the systematic omission
of the dot between the ¥ operator and
the vector in divergences. This is par-
ticularly unfortunate as the author
occasionally uses dyadic notation.

In summary, I feel that this book will
make an excellent reference work, but
that it may not prove totally satisfac-
tory as an introductory text. Unfortu-

nately, although there are several good

textbooks at a more elementary level,

the only comparable text is MHD Insta-

bilities by Glenn Bateman, which has a
much narrower focus.

RoeerT L. DEWAR

Princeton University

Plasma Physics Laboratory

Thermodynamics of
Irreversible Processes

B. H. Lavenda
182 pp. Halsted (Wiley), New York, 1978.
$27.50

This is a scholarly work, and the au-
thor, an erudite theoretical physicist,
has read widely and deeply. Itis nota
textbook. You won't want to pick it up
to find out what “irreversible thermo-
dynamics"” is all about. If you do, you
won't even find out to what physical
systems it might be relevant. This
book is for the specialist. It may be
viewed as a sequel to P. Glansdorff and
Ilya Prigogine's Thermodynamic The-
ory of Structure, Stability, and Fluctu-
ations (Wiley-Interscience, New York,
1971). Bernard H. Lavenda, the au-
thor, is a product of Prigogine's Brus-
sels school, and he has adopted its
style. The Preface sets the tone:
“This book is formalistic rather than
applicative in character.” It sets its
goal as making “'a definitive statement
in regard to the present-day status of
linear and nonlinear thermodynam-
ics.” This includes resolving “the am-
biguity in the meanings of ‘dissipation’
and ‘irreversibility’,"” as well as in the
term “nonlinear” in thermodynamics.
Indeed, Chapters 5 through 9—half of
the book—deal largely with nonlinear
systems and how their thermodynam-
ics differs from the linear. The task of
the reviewer here is surely not to criti-
cize the goal. The task is rather to
express an opinion on whether the
work is correct, whether it is readable
and whether it is important.

A quote from the last chapter, “Con-
tinuum Thermodynamics,” may give a
feeling for style and substance:

The reduced power equation then takes
the form (Lavenda, 1974)

re Al = ) 5 =28,
p

=0, F=0 (9.2.20)

Where we have defined the dissipative
flux vector J,, as

5 %C'*'J-, (9.2.21)
Noting (9.1.9), (9.1.15) and (9.2.3), we
can also write the power flux (J, —d )
as
0 —d,)=p€u, —tyu =dg
(9.2.22)

This permits us to write the reduced
power equation (9.2.20) in the more
lucid form

7= Loy =iy 24 9.2.23)

P

This is the expression for the thermo-
dynamic principle of the balance of
power for the continua under isother-
mal and isochoric conditions. Ex-
pressed in words (9.2.23) states that the
absorbed power less energy which flows
across the surface of the system ap-
pears as the time-rate-of-change of the
entropy less the energy which is dissi-
pated in the system.

The reader who can not insert the
missing temperature factor spontane-
ously will have trouble with the rest of
the book too.

The early chapters review the On-
sager reciprocal relations, including
the attack on them by Bernard D.
Coleman and Clifford Truesdell. Isthe
ultimate resolution of the (semantic?)
conflict to be found here (page 34)?
Writing homogeneous instead of iso-
tropic doesn't help. Adherents of the
school of “rational thermodynamics”
would answer no, although their sub-
ject gets a whole chapter. Contrasting
it with the “Generalized Thermody-
namics” (chapter 4) of the Prigogine
school is useful, and such a discussion is
probably not found elsewhere. The
early history of reciprocal relations
should surely have cited K. G. Den-
bigh’s little book, The Thermodynamics
of the Steady State (Methuen, London,
1951). Actually, Denbigh is more suc-
cessful in imparting physical intu-
ition—the kind that enabled Lord Kel-
vin to relate the Seebeck and Peltier
coefficients eighty years before On-
sager.

When a reviewer snipes, a natural
question is, how generously does the
author cite the reviewer's own work?
Here the author gets orchids. He is
very generous throughout in giving
credit to the two 1953 Onsager and
Machlup papers (Phys. Rev. 91, 1505
and 1512, 1953).

The meat of the book is, of course, the
nonlinear thermodynamics. Here the
author integrates his own contribu-
tions and adds new connections. [t
took me a while to realize that “half-
degrees of freedom” (page 86) are Hen-
drik B. G. Casimir’s a-type variables,
and “single degrees of freedom” are the
f-type. The next stumbling block was
(page 100) the distinction between free
and constrained variational princi-
ples, Here Lavenda faults Onsager for
concluding “that defects that alter the
heat flow can only decrease the entropy
production under stationary flow con-
ditions, or cause no change." Surely a
“erack in the crystal” can decrease the
entropy production! What is being
held constant in the variation?

PHYSICS TODAY / JULY 1980 47



OCTOBER 14-17, 1980

Topics Include:

Electronics Materials and Processes

Device materials growth: MBE, CVD. LPE

Atomic and electronic structure of semicon-
ductor surfaces including the application of
synchrotron radiation

Oxide-semiconductor interfaces

Schottky barrier formation

Physics of device processing: Micro-
lithography and laser annealing

Physical limitations of high speed devices

Surface Science

Theory of chemisarption (electronic
structure, dynamic aspects. and molecular
scaltering)

Reactions between adsorbed species

Chemisorption (particularly on small metal
clusters)

Two dimensional phases

Alloy surfaces

Structure of adsorbed overlayers

Surface oxidation of melals and
semiconductors

Chemical information from surface analytical
technigues

Thin Films

Plasma-assisted etching

Sputtering and ion beam deposition

Effects of ion bombardment

Metastable, amorphous. and multilayered
alloys

Magnetic and superconducting matenals and
devices

Thin films for energy-related applications

Nucleation and growth

Film characterization and process
diagnostics

Vacuum Technology

Next generation magnetically controlled
fusion devices

Plasma wall reactions in fusion reactors

Inertial confined fusion

Vacuum handling of dangerous materials

Special vacuum dewvices for research and
technoloqy

AMERICAN
VACUUM SOCIE

27th NATIONAL
SYMPOSIUM

Vacuum Metallurgy

Laser and E-beam processing
Plasma and E-beam melting
Plasma treatment of surfaces

Invited Speakers
(partial listing)
D. Fraser, Bell Labs
C. Weissmantel, Karl-Marx-Stadt
E Germany
J. R. Gavaler, Westinghouse
S. A. Wolf and D. U. Gubser, N R L
J. H. Greiner, |IEM
S. F. Meyer, Lawrence Livermore
H. I. Smith, Lincoln Lab
H. J. Leamy, Bell Labs.
D. Aspnes, Bell Labs.
C. C. Chang, Bell Labs
W. Reuter, IBEM
J. R. Smith, GM
T. Wolfram, U of Missour
S.C. Ying, Brown U
J. K. Norskov, U of Aarhus/Denmark
J. C. Tully, Bell Labs
D. S. Y. Tong, U. of Wisconsin
I. Stensgaard, U of Aarhus/Denmark
S. Abraham, |IBM
S. C. Fain and M. Schick,
U. of Washington
L. D. Roelofs and A. R. Kortan,
U of Maryland
M. Moskovits, U of Toronto
P. S. Bagus, |IBM
G. B. Fisher, GM
W. H. Weinberg, Cal Tech.
J. P. Duchemin, Thomson-CSF France
J. C. Bean, Bell Labs
C. E. C. Wood, Comell
R. Z. Bachrach, Xerox
T. Sugano, U. of Tokyo
H. Wieder, Naval Ocean Sys. Center
P. H. Sager, ORNL
W. R. Husinsky, ORNL
J. C. Glowienka, ORNL
J. W. Coburn, IBM

DETROIT PLAZA HOTEL

H. N. Yu, IBM

Y. Petroff, LURE France

D. J. Chadi, Xerox

M. B. Webb, U of Wisconsin

R. H. Williams, U of Ulster/UK

G. Ottaviani, Modena/ltaly

B. Schwartz, Bell Labs.

J. L. Freeouf, IBM

J. Meyer, Cornell

E. I. Lindau, Stanford

W. A. Goddard Ill, Cal Tech.

P. Holloway, U of Florida

E. Bauser, Max-Planck-Stuttgart/
W. Germany

R. C. McCune, Ford

N. S. Mcintyre, White Shell Nuclear/
Canada

H. H. Madden, Sandia Labs.

R. Coltin, Naval Research Laboratory

D. Lichtman, U of Wisconsin

R. M. Anderson, GE

R. J. Walko, Sandia Labs

J. F. O’'Hanlon, IBM

H. P. Furth, Princeton

L. C. Pittenger, Lawrence Livermore

M. Ulrickson, Princeton

R. L. Nolen, Jr., KMS Fusion

R. Liepins, Los Alamos

H. Deckman, Exxon

G. J. Matarese, IBM

G. K. Bhat, Carnegie-Mellon

U. I. Chang, Ford

B. Banerjee, Ingersoll-Rand

T

O S . S G




-T

=CH.
A Fepy

The Model 4203 is
not the AVERAGE averager!

The table shows but a few of the outstanding
characteristics of the Model 4203 Signal
Averager which set it apart from other
averagers in its price range. Add to this the

B_AB pyg|

5/ YBL !I!Wlsmn

FULL scaLg
EXPAND (2%

e

Model 4203's ability to function as a 4-mode
histographic analyzer, a waveform recorder and
a processing digital oscilloscope, and a host of

varied applications becomes apparent!
Call or write today for more information

on the Model 4203 Signal Averager
or any of the Proven Performers,

EG&G PRINCETON APPLIED RESEARCH
P. O. Box 2565 » Princeton, NJ 08540

The The
MODEL Average
4203 Averager
Averaging 1. Linear 1. Linear
Modes 2. Exponential
3. Normalized
Preset Sweeps 1-999,999 1-100,000
(Integer Steps) (2" step
sequence)
Memory Size 28 Bit x 2048 20 Bit x 1024
Addresses Addresses
Memory Selectable Full Memory
Readout Stored Points Only

609/452-2111.

n
EG:G
“SPARC

“From the LEADERS in Signal Recovery"

Circle No. 23 on Reader Service Card

544



One of my pet projects has been the
attempt (unsuccessful to date) to in-
vent a variational principle for limit
cyles—the nonlinear extension of the
steady-state concept—particularly in
the context of oscillatory chemical re-
actions. Lavenda seems also to be
groping in this direction. He had not
got there when he finished the book.
At this point, it appears most likely
that the kind of thermodynamic
guidelines the book develops will be
useful in that endeavor. The ques-
tion, *“Is this an important book?” may
well be answered only in the light of

any future discoveries it catalyzes.
STEFAN MACHLUP
Case Western Reserve University
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an undergraduate course may gain a
glimpse of developments and ideas in
current research,” states Robert M,
Turnbull in the Preface of The Struc-
ture of Matter. The author, who is
senior lecturer in the development of
natural philosophy, University of Glas-
gow, seems to have fulfilled his inten-
tions. The early chapters focus on
particle-wave duality and other basic
concepts. A five-chapter look at the
extranuclear structure of atoms and a
similar section on the atomic nucleus
follow. Turnbull devotes final three
chapters to elementary particles. The
approach is essentially conceptual with
the more difficult mathematics de-
ferred to later sections. Each chapter
finishes with a bibliography listing sug-
gested further readings and original
papers. A short appendix of problems
and answers is included.

McGraw-Hill Modern Scientists and Engi-
neers, Vols. 1,2and 3. S. P. Parker, ed. 465,
449 and 452 pp. McGraw-Hill, New York
1980. $110.00 for the set.

Modern Scientists and Engineers is a
revised and enlarged version of the
1966 reference book, Modern Men of
Science. The new three-volume set
contains biographies of some 1100 in-
ternational scientists and engineers se-
lected from those who received major
scientific awards and prizes since the
1920’s. Since more than 90 percent of
the articles are autobiographical the
portrayal of the scientific endeavor is
decidedly personal. The text was com-
piled and edited by the staff of the
MecGraw-Hill Encyclopedia of Science
and Technology and provides cross ref-
erences both to scientific topics and to
other scientists. Almost every bio-
graphical essay is accompanied by a
sketched portrait. —SCA

new books
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Parts A and B (Proc. of a congress, Honolu-
lu, Hawaii, April 1979). L. H. Lee, ed. 503
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$47.50 for each vol.

Theory & Applications of Electron Spin
Resonance. W. Gordy. 635 pp. Wiley-
Interscience, New York, 1980. $39.95

Optics and Acoustics

Inelastic Light Scattering (Proc. of a semi-
nar, Santa Monica, Cal., January 1979). E.



