the simple physical theory of meteors. It
is followed by a chapter on initial heating
phenomena and the details of the pro-
gressive interaction between air mole-
cules and the meteoroid as the momen-
tum and energy exchange varies from a
free molecular (Newtonian) to a near-
continuum type of flow. A chapter on
ablation processes considers both ex-
perimental results and theoretical model-
ing assuming near-equilibrium flows. It
also contains good discussions of mete-
oroid energetics and of the morphology
of meteoritic ablation processes. A chap-
ter on the luminosity and spectra of
meteoroids discusses experimental re-
sults concerning differential luminous ef-
ficiency and compares the chemical
abundances of meteorites and those de-
duced for meteoroids from spectral anal-
ysis. A chapter on ionization discusses
the formation and development of the
head echo and wake ionization and their
relation to meteor radar systems and the
subsequent decay processes. There is a
chapter on the determination of the dy-
namic and photometric meteoroid mass-
es and the deduction of bulk density
from these and related quantities. This
chapter analyzes fireball observations,
including the recovered and photo-
graphed Pribram, Lost City, and Innis-
free meteorites, and draws conclusions
regarding the types of meteoroids enter-
ing the atmosphere.

There are four appendixes in the En-
glish edition. Two consider recent de-
tailed models of the fireball-atmosphere
interaction which corroborate the heat
transfer coefficients deduced by obser-
vation, experiment, and theory earlier in
the book, one covers ‘‘electrophonic’’
(‘“‘or ethaerial’’) sounds, and one sum-
marizes recent work on analytical mod-
eling of the onset of fragmentation due to
uniaxial compressive failure of the mete-
oroid.

The choice of subject matter and depth
of treatment are moderately subjective.
There is no discussion of rates of meteor-
oid influx, cratering processes, the prop-
agation and decay of shock and sound
waves, or comparable effects in other
planetary atmospheres. There is almost
no mention of the techniques of instru-
mental or data analysis by means of
which many of the theoretical conclu-
sions can be inferred from the observa-
tions. It is somewhat surprising that
‘‘electrophonic’’ sound, which has not
yet been observed instrumentally, is
treated whereas ‘‘ordinary’’ nonlinear,
weakly nonlinear, and linearized acous-
tic-gravity waves from fireballs are not
discussed. It is also surprising that
Bronshten has not attempted to define
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his realm of interest more precisely for
extremely large masses, =107 grams.

An introduction, however rudimenta-
ry, to radiation gas dynamics and its
methods as they apply to meteoric phe-
nomena would have been useful to the
reader in assessing the limitations of the
simple ablation theory in continuum flow
even in the absence of gross fragmenta-
tion. I cannot generally agree with
Bronshten’s conclusions concerning the
bulk densities of meteoroids. As has
been shown by Ceplecha and McCrosky
and later by Wetherill and ReVelle, a
substantial fraction (up to a third) of the
observed fireballs have bulk densities
comparable to those of ordinary chon-
drites. Clearly more work needs to be
done on this subject, especially for fria-
ble meteoroids.

These differences aside, Bronshten
has assembled, synthesized, and critical-
ly commented upon an enormous
amount of literature, much of it written
by Soviet and Eastern Bloc scientists
during the period from about 1960 to
1980 (though comparatively little West-
ern literature more recent than 1977 is
included). Renewed interest in perma-
nent earth-orbiting vehicles such as the
NASA Space Station project requires
that scientists and engineers from many
disciplines gain modern perspective on
the meteoroid population and its interac-
tion with the earth’s atmosphere. Phys-
ics of Meteoric Phenomena will provide
an impetus for discoveries in this field.

DoucLas O. REVELLE
Universities Space Research
Association, NASA Marshall Spaceflight
Center, Huntsville, Alabama 35812

Origins of Modern Astronomy

The History of Astronomy from Herschel to
Hertzsprung. DIETER B. HERRMANN. Cam-
bridge University Press, New York, 1984. x,
220 pp., illus. $24.95. Translated from the
German edition (1973) and revised by Kevin
Krisciunas.

This broad-brush review of the origins
of modern astronomy presents the con-
tributions of 19th- and early 20th-century
German astronomers from a point of
view intimately associated with Eastern
Bloc political philosophy. Herrmann
treats all aspects of modern astronomy,
as practiced both in Europe and Ameri-
ca, from this point of view, but provides
more than sufficient objective historical
narrative to make the book of great val-
ue, if read with perspective.

Herrmann, director of the Archenhold

Observatory in Berlin-Treptow, is well
known to historians of astronomy as a
prolific researcher and interpreter of the
development of modern astronomy and
astrophysics, as well as of the history of
German astronomy. He has collected
here much of his own research on the
founders of German astrophysics, pat-
terns of growth of astrophysical enter-
prises (observatories, journals, and
data), and comparative studies of nation-
al styles in astrophysical research in the
late 19th century. Krisciunas, an astron-
omer with an avid interest in history, has
provided a straightforward translation
that preserves the general flavor of Herr-
mann’s style, as well as his sometimes
obtrusive Marxist rhetoric.

The book covers a wide range of
topics, including the modern transition
from a static to a dynamic and evolution-
ary cosmology; the growth of astrophysi-
cal observing techniques as related to
problems in photometry, photography,
and spectroscopy; the subsequent in-
crease of astrophysical data, who gener-
ated them and why; and the application
of modern physics to the study of stellar
systems, stellar structure, and stellar
evolution. Any of these topics would be
difficult to squeeze into 200 pages of
text. Herrmann has in general done a
good job of distilling the story even fur-
ther, but as a result of the compression
the information content, historical
depth, and treatment of complex issues
are not completely satisfying. The role of
solar studies as a driver of stellar astro-
physics is not emphasized; for example,
the treatment of the importance of Sa-
ha’s ionization theory to modern studies
of stellar atmospheres and interiors is
brief and superficial. We learn only that
the theory is important, not why, or how
it was derived. In the discussion of the
origins of the Hertzsprung-Russell dia-
gram, the critical influence of Antonia
Maury’s complex spectral classification
system upon Hertzsprung is not identi-
fied. The application of modern physics
to astronomy is not analyzed to the point
where one might understand how and
why it took place, what the problems
were (there were many), and how they
were overcome. Although Eddington’s
use of radiative equilibrium to study stel-
lar interiors is discussed, the fact that it
was a significant departure from earlier
theories that used only convective trans-
port is not made clear.

In sum, a work on this scale should
have been a primary introduction to the
history of modern astronomy, but this
one presupposes too much. Still, for
those with some knowledge of the sub-
ject, it will provide useful factual back-
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ground material on German contribu-
tions to the development of modern as-
trophysics, and for that alone it is well
worth having.

Davip H. DEVORKIN
National Air and Space Museum,
Washington, D.C. 20560

The Cell Division Cycle

Cell Cycle Clocks. LELAND N. EDMUNDS, JR.,
Ed. Dekker, New York, 1984. xiv, 616 pp.,
illus. $99.75.

This volume draws together a wide
variety of data and models that pertain to
the possible relation between intrinsic
biochemical or circadian oscillators and
the timing of events in the prokaryotic
and eukaryotic cell division cycle.

The 27 chapters in the volume are
divided into six sections, each prefaced
by a short, useful introduction by the
editor. Part 1 deals with general features
of the origin and breakdown of temporal
organization in cells in four chapters by
Gilbert, Lloyd and Edwards, Klevecz,
and Winfree. Part 2 considers models of
the cell division cycle and its variability,
with two especially interesting chapters
on circadian variation by Thorud et al.
and Keiding et al. and a most useful
compendium of the variation in the
phases of the cell cycle by Guiguet et al.

Part 3 deals with regulatory aspects of
the cell division cycle and introduces the
‘‘events, sequences, pathways, and tim-
ers’’ that are central to much of the rest
of the work presented. The initial chap-
ter by Mitchison treats the interaction of
the DNA division cycle and the growth
cycle (updating the material first present-
ed in his 1971 book). Painter and Tyson
examine the possible role of periodic
enzyme synthesis in the control of the
cell cycle, and Poole reexamines the
hypothesis that energy meétabolism may
serve as the timer for division (this hy-
pothesis is also considered in the chapter
by Lloyd and Edwards). In the next two
chapters Cooper and Mendelson each
examine the continuum and helix clock
models of the cell cycle (the helix clock
model proposes that spatial order may be
utilized to provide temporal order for the
cell division cycle). Analyses by Fantes
and by Tyson and Sachsenmaier give
strong support to the hypothesis that
division is regulated by a cell ‘“‘sizer”
and thus offer a good springboard for
Part 4, which examines the possible role
of autonomous intrinsic oscillators with
circadian or near-circadian periods in the
control of the cell division cycle.
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Shymko et al. and Petrovic et al. exam-
ine the possible role of a quantized oscil-
lator with added noise in the cell division
cycle. Edmunds and Laval-Martin sum-
marize data from a variety of cell types
that support the argument that there is a
circadian-type oscillator involved in the
timing of the cell division cycle. The final
three chapters emphasize the interaction
of environmental cues with the cell divi-
sion cycle.

Part 5, which deals with the relation
between the cell division cycle and can-
cer, opens with an interesting specula-
tion by Willie and Scott about the way in
which alteration of an underlying oscilla-
tor controlling the cell division cycle
might lead to neoplastic transformation.
Scheving and Moller each emphasize the
importance to therapeutic interventions
of circadian variation in the cell division
cycle. Part 6 deals with the cell division
cycle in development and aging. A paper
by Belisle et al. is particularly interesting
in its treatment of the relation between
the cell division cycle and development
in the sea urchin. The final chapter, by
Zorn and Smith, presents new data on
aging in cultured cells, which again indi-
cate that aging is associated with a
lengthening G, phase of the cell division
cycle.

The book is noteworthy for the num-
ber of new data presented and the num-
ber of new and imaginative proposals
made concerning the regulation of the
cell cycle. The editor is to be congratu-
lated for his selections and for the pro-
duction of a finished product in which
the chapters exhibit a high degree of
conformity.

MicHAEL C. MACKEY
Department of Physiology,
MCcGill University,
Montreal, Quebec H3G 1Y6, Canada
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Annual Review of Energy. Vol. 9. Jack M. Hol-
lander and Harvey Brooks, Eds. Annual Reviews,
Palo Alto, Calif., 1984. xii, 577 pp., illus. $56.

Annual Review of Physical Chemistry. Vol. 35. B.
Seymour Rabinovitch, J. Michael Schurr, and Her-
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and J. B. Jago, Eds. Cambridge University Press,
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pp., illus. $49.50. Contemporary Biomedicine.
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Eucalypts for Wood Production. W. E. Hillis and
A. G. Brown, Eds. Commonwealth Scientific and
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Australia, and Academic Press, Orlando, Fla., 1984.
xii, 434 pp., illus. $55.50.
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Harvard University Press, Cambridge, Mass., 1984.
xviii, 398 pp., illus. $28.50. Harvard Studies in
Urban History.

Everybody’s Guide to Homeopathic Medicines. Ste-
phen Cummings and Dana Ullman. Tarcher, Los
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ton). xii, 312 pp. $14.95; paper, $8.95.

Fishery Management. J. L. McHugh, Springer-
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A Killing Rain. The Global Threat of Acid Precipi-
tation. Thomas Pawlick. Sierra Club Books, San
Francisco, 1984 (trade distributor, Random, New
York). x, 206 pp. $14.95.

Land Reform in Mexico: 1910-1980. Susan R.
Walsh Sanderson. Academic Press, Orlando, Fla.
1984. xx, 188 pp., illus. $35. Studies in Social
Discontinuity.

Large Hadron Collider in the LEP Tunnel. Vol. 1.
CERN, Geneva, 1984. x, 361 pp., illus. Paper.
CERN 84-10. From a workshop, Lausanne and
Geneva, March 1984.
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Nonlinear Electrodynamics in Biological Systems.
W. Ross Adey and Albert F. Lawrence, Eds. Ple-
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From a conference, Loma Linda, Calif., June 1983.
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On Food and Cooking. The Science and Lore of
the Kitchen. Harold McGee. Scribner, New York,
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1113;352 $29.50. From a symposium, Minneapolis, Oct.

Pulsed Light Sources. 1. S. Marshak. Consultants
Bureau (Plenum), New York, 1984. xii, 461 pp.,
illus. $75. Translated from the second Russian edi-
tion.

QSAR in Environmental Toxicology. Klaus L. E.
Kaiser, Ed. Reidel, Boston, 1984 (distributor,
Kluwer Boston, Hingham, Mass.). xiv, 406 pp.,
illus. $54.50. From a workshop, Hamilton, Ontario,
Canada, Aug. 1983.

Relativity and Engineering. J. Van Bladel. Spring-
er-Verlag, New York, 1984. xii, 402 pp., illus. $29.
Springer Series in Electrophysics, vol. 15.

Renal Effects of Petroleum Hydrocarbons. Myron
A. Mehlman et al., Eds. Princeton Scientific Pub-
lishers, Princeton, N.J., 1984. xvi, 306 pp., illus.
$60. Advances in Modern Environmental Toxicolo-
gy, vol. 7. From a workshop.

Symmetries in Particle Physics. Itzhak Bars, Alan
Chodos, and Chia-Hsiung Tze, Eds. Plenum, New
York, 1984. viii, 311 pp. $75. From a symposium,
New Haven, Conn., April 1981.
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