neutron star.

In the first half of his book on
neutron stars, Peter Mészaros, an
expert on radiative transfer in mag-
netic neutron star atmospheres, de-
rives in varying degrees of technical
detail the processes found in a strong
magnetic field. He uses nonrelativis-
tic quantum mechanics to discuss
much of the relevant physics, such as
the quantum states of a free electron
and of an atom when the magnetic

force exceeds the electric force. The
most advanced and detailed discus-
sions require an understanding of
relativistic quantum mechanics.
These discussions cover the dielectric
tensor in a strong magnetic field for
the vacuum and for a plasma; funda-
mental radiative processes such as
cyclotron emission and resonant
Compton scattering; unique processes
such as photon splitting and single
photon pair creation; and the solu-
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tions of radiative transfer equations
for a polarizing medium.

Mészaros devotes the second half of
his book to a survey of the astronomi-
cal systems that motivate strong mag-
netic field physics: accretion-powered
pulsars, spin-powered pulsars and
gamma-ray bursts. This discussion is
accessible to all graduate students in
astrophysics. As an introduction to
pulsars this book is adequate, but
those conducting research on pulsars
will want additional references, such
as the recent books by F. Curtis
Michel (U. Chicago P., 1991) and by
A.G. Lyne and Francis Graham-
Smith (Cambridge U. P., 1990), which
cover the subject in much greater
detail. The once-favored galactic neu-
tron star model of gamma-ray bursts,
which spurred many researchers, in-
cluding myself, to develop the physics
of processes in strong magnetic fields,
is the only gamma-ray burst model
discussed in Mészaros’s book. Unfor-
tunately for Mészaros, after he had
finished writing this book, the Comp-
ton Gamma Ray Observatory pro-
duced evidence favoring cosmological
models. This book is foremost a book
on accretion-powered pulsars. The
link between theory and observation
is strong for these systems, and Més-
zaros nicely presents the relevant
observations and discusses the most
recent theoretical work.

Two additional topics discussed in
this book are the models for gamma
rays observed above 1 TeV from x-ray
binaries and the evolution of accret-
ing pulsar systems. The references
are fairly complete for the past two
decades. On balance this is a fine
book that draws together much of the
recent research literature, and it will
be a standard reference for those
working on accretion-powered pul-
sars.

JEROME J. BRAINERD

Marshall Space Flight Center

and

University of Alabama at Huntsville

NEW BOOKS

Astronomy and
Astrophysics

Accretion Power in Astrophysics.
Cambridge Astrophysics Series 21. Second
edition. dJ. Frank, A. King, D. Raine. Cam-
bridge U. P., New York, 1992 [1985]. 294
pp- $79.95 he ISBN 0-521-40306-5. Mono-
graph

Annual Review of Astronomy and As-
trophysics. G. Burbidge, D. Layzer, A.
Sandage, eds. Annual Reviews, Palo Alto,
Calif., 1992. 765 pp. $57.00 hc ISBN 0-
8243-0930-8



Applying Fractals in Astronomy. Lec-
ture Notes in Physics m3. A. Heck, J. M.
Perdang, eds. Springer-Verlag, New York,
1991. 210 pp. $28.00 hc ISBN 0-387-
54353-8. Compilation

Astronomical CCD Observing and Re-
duction Techniques. Astronomical So-
ciety of the Pacific Conference Series 23.
Proc. Sch., Tucson, Ariz., December 1991.
S. B. Howell, ed. ASP, San Francisco, Ca-
lif., 1992. 329 pp. $44.50 hc ISBN 0-
937707-42-4

Astrophysics of Neutron Stars. V.M.
Lipunov (translated from the Russian by
R. Wadhwa). Springer-Verlag, New York,
1992[1983]. 322 pp. $98.00 hc ISBN 0-387-
53568-3

Data Analysis in Astronomy IV. Ettore
Majorana Internatioal Science Series 59.
Proc. Wksp., Erice, Italy, April 1991. Ple-
num, New York, 1992. 364 pp. $95.00 hc
ISBN 0-306-44106-3

Explanatory Supplement to the Astro-
nomical Almanac. P. K. Seidelmann, ed.
University Science Books, Mill Valley, Ca-
lif.,, 1992. 752 pp. $65.00 hc ISBN 0-
935702-68-7

Frontiers of Stellar Evolution. Astro-
nomical Society of the Pacific Conference
Series 20. Proc. Symp., Alpine, Texas, July
1989. D.L. Lambert, ed. ASP, San Fran-
cisco, Calif., 1991. 626 pp. $44.50 Ac ISBN
0-937707-39-2

Gamma-Ray Bursts. AIP Conference
Proceedings 265. Proc. Wksp., Huntsville,
Alabama, October 1991. W.S. Paciesas,
G. J. Fishman, eds. AIP, New York, 1992.
427 pp. $115.00 ($92.00, AIP members) hc
ISBN 1-56396-018-4

Infrared Astronomy with ISO. Proc.
Wskp., Les Houches, France, June 1991.
Th. Encrenaz, M. F. Kessler, ed. Nova,
New York, 1992. 547 pp. $132.00 hc ISBN
1-56072-078-6

Nonisotropic and Variable Outflows
from Stars. Astronomical Society of the
Pacific Conference Series 22. Proc. Wksp.,
Baltimore, Maryland, October 1991. L.
Drissen, C. Leitherer, A. Nota, eds. ASP,
San Francisco, Calif., 1992. 408 pp. $44.50
hc ISBN 0-937707-41-4

Observational Astrophysics. The Grad-
uate Sertes in Astronomy. R. E. White, ed.
IOP, Bristol, UK (US dist. AIP, New York),
1992. 358 pp. $75.00 hc ISBN 0-7503-
0201-1

Particle Acceleration in Cosmic Plas-
mas. AIP Conference Proceedings 264.
Proc. Wksp., Newark, Delaware, Decem-
ber 1991. G.P. Zank, T. K. Gaisser, eds.
AIP, New York, 498 pp. $120.00 ($96.00,
AIP members) he ISBN 0-88318-948-8

Radio Interferometry: Theory, Tech-
niques, and Applications. Astronomical
Society of the Pacific Conference Series 19.
Proc. Collog., Socorro, N. M., October 1990.
T. J. Cornwell, R. A. Perley, eds. ASP, San
Francisco, Calif., 1991. 463 pp. $44.50 hc
ISBN 0-937707-38-4

Stellar Astrophysics. The Graduate Se-
ries in Astronomy. R.J. Tayler, ed. IOP,
Bristol, UK (US dist. AIP, New York),

1992. 356 pp. $75.00 hc ISBN 0-7503-
0200-3. Compilation

Structure and Evolution of Single and
Binary Stars. C. W.H. de Loore, C.
Doom. Kluwer, Boston, 1992. 458 pp.
$69.00 pb ISBN 0-7923-1844-7
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The Interpretation of Modern Synthe-
sis Observations of Spiral Galaxies.
Astronomical Society of the Pacific Confer-
ence Series 18. Proc. Wksp., Albuquerque,

N. M., March 1990. Astronomical Society
of the Pacific, San Francisco, Calif., 1991.
275 pp. $44.50 he ISBN 0-937707-37-6

The Observation and Analysis of Stel-
lar Photospheres. Cambridge Astrophys-
ics Series 20. D. F. Gray. Cambridge U. P.,
New York, 1992. 452 pp. $100.00 hc ISBN
0-521-40320-0

The Space Distribution of Quasars. As-
tronomical Society of the Pacific Confer-
ence Series 21. Proc. Wksp., Victoria, Brit-
ish Columbia, June 1991. D. Crampton,
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lif., 1992. 428 pp. $48.50 hc ISBN 0-201-
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Diffusion in Solids: Unsolved Prob-
lems. G.E. Murch, ed. Trans Tech,
Brookfield, Vermont, 1992. 282 pp.
$77.00 hc ISBN 0-87849-631-9. Reprints

Electrons in Solids: An Introductory
Survey. Third edition. R.H. Bube. Aca-
demic, San Diego, Calif., 1992 [1981]. 329
pp. $59.00 hc ISBN 0-12-138553-1

Graphite Intercalation Compounds II:
Transport and Electronic Properties.
Springer Series in Materials Science 18. H.
Zabel, S.A. Solin, eds. Spriger-Verlag,
New York, 1992. 433 pp. $79.00 hc ISBN
0-540-53921-2. Compilation

Highlights in Condensed Matter Phys-
ics and Future Prospects. NATO ASI
Series B 285. Proc. Forum, Biarritz,
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Plenum, New York, 1991. 708 pp. $149.50
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berg, eds. Plenum, New York, 1991. 606
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NATO ASI Series B290. Proc. Conf,
Erice, Italy, May 1991. S. Martellucci,
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1992. 505 pp. $125.00 hc ISBN 0-306-
44213-2

Phenomenology and Applications of
High-Temperature Superconductors.
Proc. Symp., Los Alamos, N.M., December
1991. K.S. Bedell, M. Inui, D. Meltzer,
J. R. Schrieffer, S. Doniach, eds. Addison-
Wesley, Reading, Mass., 1992. 537 pp.
$48.50 hc ISBN 0-201-56989-2

Photoelectronic Properties of Semi-
conductors. R.H. Bube. Oxford U.P.,
New York, 1992. 318 pp. $69.95 Ac ISBN
0-521-40491-6

Physical Properties of III-V Semicon-
ductor Compounds: InP, InAs, GaAs,
GaP, IngaAs, and InGaAsP. S. Adachi.
Wiley, New York, 1992. 318 pp. $64.95 hc
ISBN 0-471-57329-9
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ture: Simon Newcomb and the Rhetor-
ic of Scientific Method. A.E. Moyer. U.
California P., Berkeley, 1992. 301 pp.
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Barenblatt, R. A. Sunyaev, eds. Princeton
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Wiley, New York, 1992. 652 pp. $69.95 hc
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Applied Optics and Optical Engineer-
ing, Vol. XI. R. R. Shannon, J.C. Wyant,
eds. Academic, San Diego, Calif., 1992.
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Computational Methods for Electro-
magnetics and Microwaves. Microwave
and Optical Engineering. R.C. Booton.
Wiley, New York, 1992. 180 pp. $44.95 hc
ISBN 0-471-52804-8. Monograph

Fiber-Optic Communication Systems.
Microwave and Optical Engineering. G.P.
Agrawal. Wiley, New York, 1992. 445 pp.
$59.95 he ISBN 0-471-54286-5. Monograph

Infrared Window and Dome Materials.
Tutorial Texts in Optical Engineering 10.
D. C. Harris. SPIE, Bellingham, Washing-
ton, 1992. 175 pp. $42.00 ($34.00, SPIE
member) pb ISBN 0-8194-0998-7. Mono-
graph

Nonlinear Optics: Fundamentals, Ma-
terials and Devices. Proc. Conf., Aichi-
ken, Japan, October 1991. S. Miyata, ed.

North-Holland, New York, 1992. 536 pp.
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Optical Signal Processing. Wiley Series
in Pure and Applied Optics. A. Vander-
lugt. Wiley, New York, 1992. 604 pp.
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tion. M. Young. Springer-Verlag, New
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SPIE, Bellingham, Washington, 1992. 289
pp. $44.00 ($35.00, SPIE member) hc
ISBN 0-8194-0763-1

Quantum Measurements in Optics.
NATO ASI Series B 282. Proc. Wksp., Cor-
tina d’Ampezzo, Italy, Janurary 1991. P.
Tombesi, D. F. Walls, eds. Plenum, New
York, 1992. 429 pp. $115.00 hc ISBN 0-
306-44101-2

Research on Chemical Lasers. Proceed-
ings of the Lebedev Physics Institute 193.
A. N. Orayevskiy, ed. (translated from the
Russian by A. Sabak). Nova, New York,
1992. 144 pp. $87.00 hc ISBN 1-56072-
053-0. Compilation

The Laser Guidebook. Optical and Elec-
tro-Optical Engineering Series. Second
edition. J. Hecht. McGraw-Hill, New
York, 1992. 498 pp. $44.95 hc ISBN 0-07-
027737-0; $29.95 pb ISBN 0-07-027737.
Monograph

Wave Optics. J. Petykiewicz. Kluwer,
Boston, 1992. 448 pp. $178.00 hc ISBN 0-
7923-0683-X

Plasmas and Fusion

Generation of Nonlinear Waves and
Quasistationary Currents in Plasmas.
Proceedings of the Institute of General
Physics Academy of Sciences of Russia 16.
L. M. Kovrizhnykh, ed. (translated from
the Russian by D. ter Haar). Nova, New
York, 1992. 216 pp. $96.00 hc ISBN 1-
56072-069-7

Statistical Physics

Adventures in Stochastic Processes.
S. 1. Resnick. Birkhéuser, Boston (US dist.
Springer-Verlag, New York), 1992. 626
pp. $64.50 hc ISBN 0-8176-3591-2

Ideas and Methods in Mathematical
Analysis, Stochastics, and Applica-
tions. S. Albeverio, J.E. Fenstad, H.
Holden, T. Lindstrém, eds. Cambridge
U. P., New York, 1992, 509 pp. $74.95 hc
ISBN 0-521-41929-8. Compliation

Ideas and Methods in Quantum and
Statistical Physics. S. Albeverio, J. E.
Fenstad, H. Holden, T. Lindstré¢m, eds.
Cambridge U. P., New York, 1992, 542 pp.
$74.95 he ISBN 0-521-41930-1. Compila-
tion

Lectures on Phase Transitions and the
Renormalization Group. N. Goldenfeld.
Addison-Wesley, Redwood City, Calif.,
1992.394 pp. $30.25 pbISBN 0-201-55409-7

Statistical Mechanics of Phase Transi-
tions. J. M. Yeomans. Oxford U. P., New
York, 1992. 153 pp. $24.95 pb ISBN 0-19-
851730-0

The Theory of Critical Phenomena:
An Introduction to the Renormaliza-
tion Group. J.J. Binney, N. J. Dowrick,
A.J. Fisher, M. E.J. Newman. Oxford
U. P, New York, 1992. 464 pp. $42.00 pb
ISBN 0-19-851393-3 n





