curvature tensor compensate each
other. The theory of distant parallel-
ism was unsuccessful despite the in-
tense discussion in the letters ex-
changed between Einstein and Car-
tan. ‘“The Einstein-Cartan
correspondence shows—as Biezunski
puts it—{that] these two men followed
from the start parallel but distant
paths.”

The book ends with two contribu-
tions on cosmology. In the first Kersz-
berg reviews the dispute between
Einstein and de Sitter during the
years 1916-17 over the early applica-
tions of the theory of general relativi-
ty to the universe as a whole. Dis-
cussed here are the role of Mach’s
principle, the origin of inertia, the
“distant masses” and the boundary
conditions, as well as the universality
of the integration constants appear-
ing in the solutions of the field equa-
tions in general relativity. This sec-
tion concludes with a summary by
Ellis of the historical development in
cosmology from the Einstein—de Sit-
ter dispute to modern times (about
1960). This interesting contribution
contains an extended bibliography
that is of great value to any scholar of
cosmology.

Let me conclude by saying that this
first volume of the Einstein Studies
devoted to the history of general
relativity is a true and valuable
source of information on the origin
and development of Einstein’s theory.
The reader may only wonder why
such a book had not been written
decades ago.

WoOLFGANG DRECHSLER
Max Planck Institute for Physics and

Astrophysics
Nonequilibrium
Hypersonic
Aerothermodynamics
Chul Park

Wiley, New York, 1990. 358 pp.

$59.50 he ISBN 0-471-51093-9
Spacecraft entering planetary atmo-
spheres create flow conditions that
defy experimental laboratory simula-
tion and require extension of theoreti-
cal models to include nonequilibrium
processes. The logarithmic mass ra-
tio in the rocket equations for space-
craft design places a great premium
on thermally and aerodynamically
efficient structures. This book covers
the principal aspects of physics, chem-
istry and high-speed fluid dynamics
that must be understood by those who
would contribute to the aerodynamics
and propulsion of future interplanet-
ary space flight. Many of the methods
are so new that no other book has this
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scope. Chul Park’s initiative must be
applauded.

The title helps specify the scope of
the subject matter presented. Equi-
librium thermodynamics was put on a
firm physical base by quantum statis-
tical mechanics, and the continuum
theory of compressible fluid flows at
hypersonic speeds—Mach numbers
greater than five—was developed dur-
ing the first space age, the 1960s.
What we could not deal with ade-
quately then were any but the sim-
plest of rate processes: vibrational
energy changes described by a relaxa-
tion time and chemical reactions de-
scribed by the Arrhenius equation.

The fundamental problem is that
interplanetary approach speeds, in
the range of Mach number 30, lead to
equilibria where chemical reactions,
ionization and radiation all become
important. But the bow shock wave
enveloping the spacecraft first con-
verts almost all of the incoming kinet-
ic energy into Maxwellian transla-
tional energy within only a few molec-
ular mean free paths. Thereafter all
sorts of reactions occur with rates
ranging over many orders of magni-
tude, including some that are slow
compared to flow time for small
probes but significant for large pilot-
ed spacecraft.

Park is well qualified to write this
book. He has developed new experi-
mental methods for laboratory re-
search at NASA Ames Research Cen-
ter; has written many sound research
papers in theoretical and experimen-
tal aspects of the subject; and is
actively involved with the emerging
methods of computational fluid dy-
namics, computer-based techniques
for solving the coupled sets of nonlin-
ear partial differential equations.
Much of the material in this book is
drawn from a course he has taught at
Stanford.

Who should study the book? Any-
one who wants to work in space-
vehicle aerodynamics or propulsion,
implosion fusion or high-powered gas-
dynamic lasers. Who can study the
book successfully? The author says a
familiarity with supersonic aerody-
namics and with the book by Walter
Vincenti and Charles Kruger, Intro-
duction to Physical Gas Dynamics
(Wiley, New York, 1965) are neces-
sary. This reviewer agrees these are
necessary but not sufficient condi-
tions. Physicists can manage the
necessarily brief review of basics and
nomenclature but those with other
backgrounds will have a tough time
with the quantum mechanics of atoms
and molecules; eigenfunctions; quan-
tum numbers; the identification of
atomic and molecular energy levels;

and selection rules in line and band
spectra. To ease this task the author
includes in each chapter many help-
ful figures, several meaningful prob-
lems, lots of tables of data and a
gratifyingly complete list of refer-
ences in case the reader gets stuck.
The student reader will be well ad-
vised to work all the problems in each
chapter before proceeding to the next
one.

The first five chapters deal with
atoms and molecules, transitions be-
tween states, rate equations, fluid
conservation equations and methods
for setting up equations for computa-
tion. Included in Chapter 5 is a
section charmingly titled “Pitfalls
and Tricks,” a refreshing reminder
that art and skill are required in
manipulating even the greatest com-
puters.

Chapters 6 through 8 include a
broad range of applications with both
experimental and theoretical results
being presented and discussed. This
section of the book is actually a very
authoritative assessment of our pres-
ent level of knowledge and ignorance
about the problems discussed in the
opening paragraphs of this review.
Chapter 9 concludes the work with
reactions at surfaces, including evap-
oration and condensation. Hetero-
geneous reaction theory is far less
advanced than gas phase theory so
the text is necessarily more discursive
and more empirical than the rest of
the book. Inclusion of this topic is a
wise choice in this reviewer’s opinion
simply because successful spacecraft
design requires an integrated effort of
aerodynamicists with materials ex-
perts: Hence some common language
for communication is needed. Per-
haps spacecraft materials books
should end with a chapter on gas
dynamics.

WAYLAND GRIFFITH
North Carolina State University
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ter, England (US dist. St. Martin’s, New
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Hamiltonian Systems: Chaos and
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on Mathematical Physics. A.M. Ozoriol
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Introduction to Applied Nonlinear Dy-
namical Systems and Chaos. Texts in
Applied Mathematics 2. S. Wiggins.
Springer-Verlag, New York, 1990. 672 pp.
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logy 19. R. E. Johnson. Springer-Verlag,
New York, 1990. 232 pp. $98.00 hc ISBN
0-387-51908-4. Monograph

Global Enivronmental Change: The
Role of Space in Understanding Earth.
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Johnson, ed. American Astronautical So-
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Surface Waves and Fluxes, Vols. 1-2.
Environmental Fluid Mechanics 7-8. G. L.
Geerneart, W. J. Plant, eds., Kluwer, New
York, 1990. Vol. 1: Current Theory. 336
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York, 1990. 612 pp. $125.00 Ac ISBN 0-
471-52509-X. Compilation

Foundations of Colloid Science, Vol. 1.
R.J. Hunter. Oxford U.P., New York,
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sian). Gordon and Breach, New York, 1990
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DC, 1990. 232 pp. $17.95 hc ISBN 0-309-
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New York, 1990. 432 pp. $24.00 pbISBN 2-
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Statistical Physics

Applied Probability and Stochastic
Processes in Engineering and Physical
Sciences. M. K. Ochi. Wiley, New York,
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