ume a fertile field for cultivation, for a va-
riety of tools of modern mathematics are
essential for the understanding of the prob-
lems. Topics treated are the existence and
uniqueness of solutions, solution stability,
and general transient behavior. There is
also some discussion of the corresponding
problems in biological systems, and one
would hope that mathematical biologists
would dip into these two volumes.

A word should be said about what is ab-
sent. There is little or no mention of the
multicomponent diffusion case, in which
the diffusion of the various species is
coupled. Aris considers the uncoupled
case, which holds for Knudsen flow. For
catalysts with larger pores bulk diffusion
prevails, and some recent research in-
dicates that it is essential in some cases to
consider the more general and consid-
erably more difficult multicomponent dif-
fusion problem. Problems in which there is
Stefan flow are not considered, as is con-
sistent with the Knudsen hypothesis.

NEAL R. AMUNDSON
Department of Chemical Engineering
and Materials Science,
University of Minnesota, Minneapolis

High Energy Astrophysics

X-Ray Astronomy. RiCCARDO GIACCONI
and HerBERT GURSKY, Eds. Reidel, Bos-
ton, 1974. x, 452 pp., illus. Cloth, $50; pa-
per, $24.50. Astrophysics and Space Sci-
ence Library, vol. 43.

This is the first comprehensive review of
x-ray astronomy to appear in book form,
and it achieves a good balance among ex-
perimental technique, observation, and
theory. The only recent comparable works
have been the International Astronomical
Union symposium volumes. The book not
only fulfills well its stated purpose of pro-
viding a unified textbook for advanced un-
dergraduates, it also contains much mate-
rial that will be useful to workers in the
field. Since each topic is introduced with an
overview, often historical, the book will
also be useful for nonspecialists. Certain
sections should even be of interest to engi-
neers and managers developing the in-
struments or spacecraft on which future
observations in this field will depend.

The book is a series of chapters by vari-
ous members of a group that, while at
American Science and Engineering, made
consequential contributions to the devel-
opment of the field and was responsible for
the Uhuru x-ray astronomy satellite. Most
of the authors, who in addition to the edi-
tors include Blumenthal, Gorenstein, Kel-
logg, Tananbaum, Tucker, Schwartz, and
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Vaiana, are now at the Harvard-Smithso-
nian Center for Astrophysics. Many of the
chapters emphasize the techniques, obser-
vations, and discoveries made at American
Science and Engineering, and previously
unpublished material appears frequently.
Although the authors have made some at-
tempt to include the results of others and
acknowledge the institutional bias, one
gets the impression that outsiders have
made only peripheral contributions on
many of the topics. Inside knowledge of
the personalities and events is particularly
useful when reading Giacconi’s “History
of x-ray astronomy—A personal view.”

The chapter on observational techniques
is some.70 pages long and includes dis-
cussion of both nonfocusing and focusing
devices and of ancillary topics such as te-
lemetry, pointing controls, and aspect solu-
tions. The next chapter is a theoretical re-
view of x-ray production mechanisms in
cosmic sources. Starting from elementary
ideas, the various approximations and re-
gions of validity are indicated, and often a
result directly applicable to interpretation
of results is expressed in convenient nu-
merical form.

The chapter on solar x-ray emission con-
tains an unneeded review of the general
features of the sun and seems not as well
focused or as comprehensive as many of
the others, although it contains some early
results from Skylab. Several theoretical
speculations and models are presented as
facts. The chapter on supernova remnants,
while also of a more general nature, con-
tains a nice table of remnants observed in
x-rays and their properties. The chapter on
compact x-ray sources, where the discov-
eries by Uhuru have indeed been out-
standing, is excellent. It contains an up-to-
date table of the binary x-ray sources, re-
productions of the published data that in-
dicated the presence of many of the
sources, and a section on theory adapted
from a previous review by one of the au-
thors. That Her X-1 and Cen X-3 are dis-
cussed more extensively than Sco X-1 in-
dicates a bias toward more recent (and in-
terpretable) results. Even Cygnus X-1, the
“black hole” source, is discussed from the
viewpoint of the data, and the more specu-
lative interpretations and their bizarre con-
sequences are hardly mentioned.

The interstellar medium is discussed
from the viewpoint of x-ray astronomy,
but the treatment of the soft x-ray back-
ground, the importance of this component
in terms of astrophysics, and the diffi-
culties in interpretation of the data is rath-
er short. The chapter on extragalactic
sources is based mostly on Uhuru work,
much of which is unpublished, and is now
somewhat out of date. The final chapter,
on the cosmic x-ray background, is much

more comprehensive and attempts an eval-
uation of the various observations and the-
ories. This chapter also contains previously
unpublished work. Finally there is a set of
appendices that includes the 3U catalog of
x-ray sources, which unfortunately con-
tains several typographical errors.

In addition to the institutional bias in
the presentation of certain topics, some
bias is also evident in the selection of top-
ics: hard x-rays are hardly mentioned, and
one gets the impression that all x-ray as-
tronomy is done in the I- to 10-kev range.
In fact the spectral data, important for
many sources, are rarely given, and when
given they are often expressed only in the
mysterious units of Uhuru counts per sec-
ond. The contributions of balloon x-ray as-
tronomy are often ignored.

Some of the material will be rapidly su-
perseded by results from the latest genera-
tion of x-ray astronomy spacecraft, but the
view the book provides of the subject as it
stood late in 1974 is detailed and nearly
complete.

LAURENCE E. PETERSON
Department of Physics,
University of California at San Diego,
LaJolla
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Wolman, Ed. Halsted (Wiley), New York, agd
Israel Universities Press, Jerusalem, 1975. xx,
434 pp., illus. $32.50.

Pesticides. An Auto-Tutorial Approach.
George W. Ware. Freeman, San Francisco,
1975. xvi, 192 pp., illus. Paper, $5.95.

Physically Handicapped Children. A Medical
Atlas for Teachers. Eugene E. Bleck and Donald
A. Nagel, Eds. Grune and Stratton, New York,
1975. xiv, 304 pp. $16.50.

Physiological Aspects of Dryland Farming. U.
S. Gupta, Ed. Oxford and IBH Publishing Co.,
New Delhi, 1975. xvi, 392 pp., illus. Rs. 80.

The Politics of Extinction. The Shocking Sto-
ry of the World’s Endangered Wildlife. Lewis
Regenstein. Macmillan, New York, and Collier
Macmillan, London, 1975. xxiv, 280 pp. +
plates. $9.95.

Practical Clinical Microbiology and Mycolo-
gy. Techniques and Interpretations. Paul L.
Wolf, Betty Russell, and Adrienne Shimoda.
Wiley, New York, 1975. xx, 552 pp. $22.50.
Stanford Series on Methods and Techniques in
the Clinical Laboratory. A Wiley Biomedical-
Health Publication.

Prenatal Diagnosis and Selective Abortion.
Harry Harris. Harvard University Press, Cam-
bridge, Mass., 1975. viii, 102 pp., illus. $6.

Principles of Applied Climatology. Keith
Smith. Halsted (Wiley), New York, 1975. x, 234
pp., illus. $17.50.

The Principles of Human Biochemical Genet-
ics. Harry Harris. North-Holland, Amsterdam,
and Elsevier, New York, ed. 2, 1975. xiv, 474
pp., illus. Cloth, $49.95; paper, $20.50. Frontiers
of Biology, vol. 19.

Psychological Economics. George Katona.
Elsevier, New York, 1975. x, 438 pp. $13.

The Psychology of Strength. Jon Alan Kangas
and George, Freeman Solomon. Prentice-Hall,
Englewood Cliffs, N.J., 1975. x, 182 pp. Cloth,
$7.95; paper, $2.95. A Spectrum Book.

Psychotherapeutic Approaches to the Resis-
tant Child. Richard A. Gardner. Aronson, New
York, 1975. xviii, 384 pp. $15.

Psychotherapy versus Behavior Therapy. R.
Bruce Sloane,.Fred R. Staples, Allan H. Cristol,
Neil J. Yorkston, and Katherine Whipple. Har-
vard University Press, Cambridge, Mass., 1975.
xxii, 264 pp., illus. $10.50. A Commonwealth
Fund Book.

Rangeland Management. Harold F. Heady.
McGraw-Hill, New York, 1975. xiv, 460 pp.,
illus. $17.95. McGraw-Hill Series in Forest Re-
sources.

Red Cell Metabolism. A Manual of Biochem-
ical Methods. Ernest Beutler, Ed. Grune and
Stratton, New York, ed. 2, 1975. xvi, 160 pp.
$14.75.

Reproduction of Marine Invertebrates. Vol. 3,
Annelids and Echiurans. Arthur C. Giese and
John S. Pearse, Eds. Academic Press, New
York, 1975. xiv, 344 pp., illus. $36.50.

Reviews of Physiology, Biochemistry and
Pharmacology. Vol. 72. R. H. Adrian and thir-
teen others, Eds. Springer-Verlag, New York,
1975. iv, 178 pp., illus. $48.20.

Rodd’s Chemistry of Carbon Compounds.
Supplement to vol. 1, Aliphatic Compounds,
parts A and B. M. F. Ansell, Ed. Elsevier, New
York, 1975. xvi, 268 pp., illus. $45.95.

Rural Recreation in the Industrial World. 1. G.
Simmons. Halsted (Wiley), New York, 1975.
viii, 310 pp. + plates. $29.50.

Science Development. An Evaluation Study.
David E. Drew. National Academy of Sciences,
Washington, D.C., 1975. xviii, 184 pp., illus. Pa-
per, $5.75. A Technical Report Presented to the
National Board on Graduate Education, No. 4.

The Selectivity of Drugs. Adrien Albert.



Chapman and Hall, London, and Halsted
(Wiley), New York, 1975. 64 pp., illus. Paper,
$3.25. Outline Studies in Biology.

Semiconductors and Semimetals. Vol. 10,
Transport Phenomena. R. K. Willardson and
Albert C. Beer, Eds. Academic Press, New
York, 1975. xiv, 344 pp., illus. $36.50.

Sequential Statistical Procedures. Z. Govin-
darajulu. Academic Press, New York, 1975. xvi,
568 pp. $39.50. Probability and Mathematical
Statistics, vol. 26.

Sexual Behavior. Pharmacology and Bio-
chemistry. Merton Sandler and G. L. Gessa,
Eds. Raven Press, New York, 1975. x, 354 pp,,
illus. $22.50.

Short-Term Memory. Diana Deutsch and J.

Anthony Deutsch, Eds. Academic Press, New
York, 1975. xvi, 412 pp., illus. $19.50.

Sobolev Spaces. Robert A. Adams. Academic
Press, New York, 1975. xviii, 268 pp. $24.50.
Pure and Applied Mathematics.

Splines and Variational Methods. P. M. Pren-
ter. Wiley-Interscience, New York, 1975. xii,
324 pp., illus. $19.95.

Statistical Inference and Related Topics. Pro-
ceedings of an institute, Bloomington, Ind., July
1974. Vol. 2. Madan Lal Puri, Ed. Academic
Press, New York, 1975. xii, 352 pp. $18.

Stress and Anxiety. Vol. 1. Papers from a
NATO Advanced Study Institute, Murnau-am-
Staffelsee, Germany, June 1973. Charles D.
Spielberger and Irwin G. Sarason, Eds. Hemi-

sphere, Washington, D.C., and Halsted (Wiley),
New York, 1975. xii, 336 pp. $17.95. The Series
in Clinical Psychology.

Structural Materials in Animals. C. H.
Brown. Halsted (Wiley), New York, 1975. xvi,
448 pp., illus. $32.50.

Systems Analysis and Simulation in Ecology.
Vol. 3. Bernard C. Patten, Ed. Academic Press,
New York, 1975. xvi, 602 pp., illus. $39.50.

Tables of Spectral-Line Intensities. William
F. Meggers, Charles H. Corliss, and Bourdon F.
Scribner. National Bureau of Standards, Wash-
ington, D.C., 1975 (available from the Superin-
tendent of Documents, Washington, D.C.). 2
vols. Part 1, Arranged by Elements. xvi, 390 pp.
$8.55. Part 2, Arranged by Wavelengths. xviii,
216 pp. $6.80. NBS Monograph 145.

“Promote cell growth with
new benchtop CO: incubator

Designed to meet the most stringent research requirements, this new
CO, incubator provides a carefully controlled, high-humidity CO, envi-
ronment. The unit has an 8%. cubic foot working chamber, yet needs

little bench space. Temperature is
electronically controlled from ambient to
70°C, and CO, tension is maintained from
ambient to 20%. Other features include
an automatic CO, recovery system, a
visible water reservoir and a self-decon-
tamination system. NBS manufactures a
broad line of environmental chambers for
refrigeration
and controlled temperature shaking.

incubation, humidification,
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Biological bench-top incubator

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 Somerset Street, New Brunswick, N.J. 08903  201/846-4600
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Technology Trends. Communications, Com-
puters, Electric Energy, Electric Components,
Instrumentation. Papers from a meeting, Apr.
1975. Technology Forecast and Assessment
Project of the Institute of Electrical and Elec-
tronics Engineers, Washington, D.C., 1975.
Variously paged, illus. Paper, $8.

The Tell-Tale Eye. How Your Eyes Reveal
Hidden Thoughts and Emotions. Eckhard H.
Hess. Van Nostrand Reinhold, New York,
1975. xii, 260 pp., illus. $10.95.

Thunderstorms, Tornadoes, and Building
Damage. Joe R. Eagleman, Vincent U. Muir-
head, and Nicholas Willems. Lexington Books
(Heath), Lexington, Mass., 1975. xxii, 320 pp.,
illus. $23.

Transmission and Display of Pictorial Infor-
mation. D. E. Pearson. Halsted (Wiley), New
York, 1975. viii, 226 pp., illus. $17.25.

Urban Planning Theory. Melville C. Branch,
Ed. Dowden, Hutchinson and Ross, Strouds-
burg, Pa., 1975 (distributor, Halsted [Wiley],
New York). xii, 596 pp., illus. $35. Community
Development Series/15.

U.S. Coal and the Electric Power Industry.
Richard L. Gordon. Published for Resources for
the Future by Johns Hopkins University Press,
Baltimore, 1975. xvi, 214 pp. $12.50.

U.S. Policy and Strategic Interests in the
Western Pacific. Yuan-li Wu. Crane, Russak,
New York, and University of Queensland Press,
St. Lucia, Australia, 1975. xx, 214 pp. Cloth,
$14.50; paper, $7.50.

The Use of Fragrance in Consumer Products.
J. Stephen Jellinek. Translated from the Ger-
man edition (Heidelberg, 1974). Wiley-Inter-
science, New York, 1975. xiv, 220 pp. $15.95.

The Useful Arts and the Liberal Tradition.
Earl F. Cheit. McGraw-Hill, New York, 1975.
xx, 166 pp. $10. Last in a Series of Fifteen Pro-
files Sponsored by the Carnegie Commission on
Higher Education. .

Verhandlungen der Gesellshaft fiir Okologie.
Erlangen, Germany, Oct. 1974. Paul Miiller, Ed.
Junk, The Hague, 1975. viii, 300 pp., illus. Paper,
DAl. 40.

Vertebrate Dissection. Warren F. Walker.
Saunders, Philadelphia, ed. 5, 1975. xviii, 398
pp., illus. Paper, $7.25.

Wild Plants in the City. Nancy M. Page and
Richard E. Weaver, Jr. Drawings by Robert Op-
dyke. Photographs by Nancy M. Page. Quad-
rangle (New York Times), New York, 1975. x,
118 pp. Paper, $3.95. A Demeter Press Book.

World Steel. An Economic Geography. Ken-
neth Warren. David and Charles, Newton Ab-
bot, England, and Crane, Russak, New York,
1975. 336 pp., illus. $15. Problems in Modem
Geography.

A Zoo Man’s Notebook. Lee S. Crandall in
collaboration with William Bridges. University
of Chicago Press, Chicago, 1975. viii, 216 pp.,
illus. Paper, $2.95. A Phoenix Book. Reprint of
the 1966 edition.

SCIENCE, VOL. 190



