
dollar books is not a good solution. It
is an interesting comment on our soci-
ety that a modest extrapolation of pres-
ent trends will allow all of us to buy so-
phisticated electronic calculators, but
no individuals and only the richest li-
braries will be able to afford books of
this type.

M. DERRICK
Argonne National Laboratory

Argonne, Illinois

Astronomy: Fundamentals
and Frontiers, 2nd edition
R. Jastrow, M. H. Thompson
518 pp. Wiley, New York, 1974. $14.50

Concepts of Contemporary
Astronomy
P. W. Hodge
547 pp. McGraw-Hill, New York, 1974.
$9.95

Principles of Astronomy:
A Short Version
S. P. Wyatt, J. B. Kaler
487 pp. Allyn and Bacon, Boston, 1974.
$10.95

The Science of Astronomy
H. Crull, W. Kaufmann
466 pp. Harper & Row, New York, 1974.
$8.50

In recent years astronomy has become
possibly the most mind-boggling adven-
ture of the human mind. The nation's
professional astronomers, consisting of
fewer than 2000 persons, now oversee
an annual budget of several hundred
million dollars, making the field virtual-
ly the per capita giant of modern big
science. Yet this flow of dollars scarce-
ly keeps pace with the flood of knowl-
edge. If every discipline has its epoch,
this surely must be the Age of Astrono-
my.

The electronics and space eras have
opened the entire electromagnetic spec-
trum to observation and have facilitat-
ed in situ studies of the greater terres-
trial environment; detectors vary from a
neutrino counter in a mine shaft
(studying processes in the Sun's core) to
Pioneer 10 (soon to depart the solar sys-
tem). The phenomena investigated
range from the cataclysmic birth of the
cosmos to the frenetic death of stars,
largely in tranquil near-emptiness.

While observational astronomy has
moved apace, theoretical astrophysics
has likewise matured from its recent in-
fancy into possibly science's most pro-
foundly productive field: The enigmat-
ic quasars, pulsars, black holes, and the
like may soon lead to breakthroughs not

only in astronomy but also in basic
physics. And astronomy increasingly
offers to all sciences the ultimate lab:
the universe. From curvature of space
to structure of nucleons, from interga-
lactic void to stellar core, from gamma
ray to lunar rock—modern astronomy
weds the sciences into an inextricably
multidisciplinary endeavor.

Along with the flux of astronomical
findings and conjectures has come an
inpouring of new astronomers; since the
late 1950's the annual growth rate of
their population has been about 18 per-
cent compared with 7 percent in other
fields. Similarly, enrollments by col-
lege nonscience students in general edu-
cation courses in astronomy have risen
at comparable exponential rates. The
books under review, along with scores of
other competitors, are responses to this
market.

A decade ago, astronomy courses for
nonscience majors often were two terms
long, but with the liberalization of re-
quirements and with the growth of ju-
nior colleges, the two-term market
shrank while the one-term rose. Most
of the recent texts consequently aim at
the latter market. Regrettably, the
similarity among them is even greater
than among their counterparts in phys-
ics. Certain features today are virtual-
ly de rigueur: photos from NASA and
the Hale, Lick and Yerkes Observa-
tories; a qualitative narrative, involving
no math beyond rudimentary algebra;
and usually a single column format with

US GEOLOGICAL SURVEY

The surface of Mercury is revealed in detail
for the first time by Mariner 10 photographs
taken during March 1974. The surface looks
much like the Moon, but long, linear cliffs or
scarps, some which are over 300 miles long,
point to an interior much like the Earth's.
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hew Wftrlq of science
into a neat package

PHYSICS AND THE PHYSICAL
UNIVERSE Second Edition
By Jerry B. Marion, University of Maryland. College
Park
Your students today can no longer be educated
merely in the basics of physics. They must also be
aware of the implications of such related fields as
astrophysics, geoscience, and the life sciences. Well,
here's a package deal that illuminates those impli-
cations.
First, Physics and the Physical Universe is the optimal
introductory text for them. It provides the basic ideas
of physics and explores modern scientific concepts
that are reshaping its study. Emphasis is on contem-
porary thinking in physics-microworld ideas con-
cerning the structure and the constituents of matter
as well as modern macroworld notions of astronomy,
astrophysics, and cosmology. These subjects and the
interfaces between the physical microworld and the
life sciences are exciting and challenging. They are
also topics that will shape our future science and
technology.
This new edition contains such major changes as —
• use of MKS (SI) units throughout
• many new problems and questions
• addition of sections on geometrical optics and color-

luminosity measurements
• simplification of discussion of collisions
• more on Ohm's Law, electric power, and simple

circuits
• expansion of discussion of semiconductor devices
• compression of chapters on nuclei and particles
• more on biological effects of radiation
• general tightening up and up-dating of the entire

text
This edition contains all the advantages of the previ-
ous one—expansive writing, transparent explanations,
and good examples.
Jan./75 approx. 624 pages $15.95

Second, there is Jerry Marion'
A UNIVERSE OF PHYSICS
(A Book of Readings) —
an excellent companion for this or any other non-
calculus text. Marion offers a collection of 75 read-
ings from the literature of physics that places physics
in its general cultural setting. He highlights the cur-
rent relevance of physics, its historical development,
its identity as a distinctly human enterprise, and he
shows how other sciences flow from this basic, disci-
pline.
1970 281 pages S7.7L

And, to complete the package, we offer
you —
' the most carefully worked out Instructor's Manual

available
• and an equally well-prepared Student Study Guide.

both with "BC" and "Peanuts" cartoons to capture
and hold your interest and your students'.

Instructor's Manual 1975 180 pages For Adopters
Student Manual 1975 180 pages $3.95

To be considered for your complimentary examination copies
contact your Wiley representative or write to Art Beck. Dept 183.
New York office Please include course title, enrollment, and
present text Prices subject to change without notice

JOHN WILEY & SONS, Inc.
605 Third Avenue, \ '
New York, N.Y. 10016 N

In Canada: 22 Worcester Road. Rexdale. Ontario.
A 4589-1-AB
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wide page-edge margins to accommo-
date diagrams. In such ubiquitous re-
spects, these four texts resemble each
other; yet on more fundamental
grounds, they differ markedly.

The most routine of the group is the
book by H. Crull and W. Kaufmann,
both distinguished planetarium educa-
tors. It appears like a composite of a
dozen existing texts, presenting tradi-
tional material traditionally. Although
it eschews expensive color plates, it con-
tains the usual black and white photo-
graphs; and for text and diagrams, it
uses red and a visually displeasing vio-
let on white paper. Its conventional
layout harks back to early editions of
Baker's classic Astronomy: relatively
mundane topics such as calendars come
early and the general flow is from the
near and familiar to the remote and eso-
teric. Again in routine fashion, most
topics in modern basic astronomy are
mentioned, albeit sometimes briefly,
while avant-garde ones like exobiology
are omitted entirely. With an informa-
tion density substantially below that of
the other three books, with trite student
questions, and with an uninspiring
pedagogy, this book nevertheless may
have value for some lay readers—as a
college text, however, it is superfluous.

The other three books, each of which
has a well-known astronomer or space
scientist as a senior author, are educa-
tionally bolder. The book by S. P.
Wyatt and J. B. Kaler is a short, up-
dated version of Wyatt's successful
larger volume, first published in the
1960's. In style and sophistication it
scores high—from lucid prose to pro-
vocative questions—nevertheless it re-
mains wholly conventional and some-
times disappointing, with often unrelat-
ed chapters encyclopedically reciting
facts. In it, pure astronomy dominates
while modern astrophysics, with such
heuristic riches as the death phase of
stars, never quite excites the reader.

The Hodge book groups its material
into four contiguous sections: why and
how astronomers work, evolution of the
solar system, evolution of stars and the
structure of the universe. Without a
glossary, appendices, or color plates, it
still is handsomely produced and
pedagogically innovative, with refer-
ences to auxiliary teaching aids, sug-
gested observations, good black and
white photographs, and simple, yet su-
perb diagrams depicting phenomena
that cannot be explained succinctly
with words, such as the distribution of
neutral hydrogen in M31 and how a
protostar acquires angular momentum.

The most unusual of these four
books, however, is the one by R. Jastrow
and M. H. Thompson. Here the or-
dering is into the broad topics of stars,
then galaxies, and finally solar system.
Even though this scheme possesses a
defensible logic, mirroring the impact of

the Copernican Revolution on the histo-
ry of astronomy, it introduces new
problems. It is contrary to Man's actu-
al discovery of the cosmos, it introduces
certain basic physical concepts in the
section on stars and relegates several
fundamental astronomical techniques
to an appendix, and it places Newton's
universal law of gravitation under
"Laws of the Solar System." The posi-
tive features, however, are stunning, in-
cluding especially exciting and up-to-
date chapters on the Earth, moon, plan-
etary exploration, the Sun and life in
the cosmos. Aside from numerous
color plates, this book is replete with
unconventional photographs and multi-
color figures. But Jastrow and Thomp-
son's idiosyncratic treatment will at-
tract some professors while repelling
others.

Irrespective of the book chosen, as-
tronomy can give a perspective that is
worth having and teaching, for one of
mankind's most ennobling achieve-
ments is its ability to comprehend a sys-
tem far vaster than itself. We are now
peering back to the beginning of the
universe and reconstructing the entire
saga of cosmic evolution. Without as-
tronomy we could not understand this
epic, and without education we could
not understand astronomy.

RICHARD BERENDZEN
The American University

Washington, D.C.

new books
Elementary Particles and Fields
Dual Resonance Models. P. H. Frampton.
451 pp. W. A. Benjamin, Reading, Mass.,
1974. $22.50 hardcover. $14.50 paperback

Formulae and Results in Weak Interac-
tions. H. Pietschmann. 64 pp. Springer-
Verlag, New York, 1974. $18.00

Introduction to Particle Production in
Hadron Physics. S. Humble. 253 pp. Ac-
ademic, New York, 1974. $17.50

Neutrinos—1974. (AIP Conf. Proa, Phila-
delphia, 26-28 April 1974). C. Baltay, ed.
328 pp. American Institute of Physics, New
York, 1974. $16.00

Nuclei, Nuclear Physics

High-Energy Physics and Nuclear Struc-
ture. (Proc, Int. Conf. on High-Energy
Physics and Nuclear Structure, Uppsala,
Sweden, 18-22 June 1973). G. Tibell, ed.
459 pp. Elsevier, New York, 1974. $61.50

Nuclear Forces: Introduction to Theo-
retical Nuclear Physics. G. Eder. 349
pp. MIT Press, Cambridge, Mass., 1974.
$5.95

Nuclear Spectroscopy and Reactions
Parts A and B. J. Cerny, ed. 518 pp, 711
pp. Academic, New York, 1974. Part A,
$44.50; Part B, $49.50
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