ment a few of the weaknesses of Landau’s
cocksure, ad personam, open-and-shut judg-
ments.”

Equally admired by his compatriots ap-
pears to be C. V. Raman (1888-1970) of
Raman spectroscopy. Raman has recently
been the subject of a lengthy biography,
Journey into Light by G. Venkataraman (re-

~ viewed in Science 244, 848 [1989]), that
included considerable technical detail about
his work in physics as well as recounted his
activities as a leader of science in India. Now
only a year later we have a more informal
account by a scientist who was for 11 years
an associate of Raman’s at the Raman Re-
search Institute in Bangalore. Organized
according to theme rather than strict chro-
nology, the book treats virtually all aspects
of Raman’s more publicly known activities
as well as gives information about such
matters as his attitudes toward his protégés,
his interest in gardens, his investments, and
various personal habits. The author draws
heavily on published (though not always
easily available) sources but also includes
many personal anecdotes. On the scientific
side, there are expositions, aimed at a gen-
eral readership, of the problems in optics
and acoustics with which Raman’s research
was concerned, and there are also accounts
of Raman’s travels and of visits to his insti-
tute made by eminent scientists and others
from India and abroad. The difficulties of
Raman’s personality, which led among
other problems to his dismissal from the
Indian Institute of Science and a rancorous
controversy with Max Born, are frankly ac-
knowledged, but the author repeatedly
stresses Raman’s love of nature and his
“seriousness and fearlessness, clarity and
honesty.”

Apart from their appeal to casual curiosity
and the gratification they may provide to
their authors and sponsors, how useful ulti-
mately are works of the types represented
here? This of course is a matter that in part
has to be assessed by those knowledgeable
about the particulars of individual cases, but
one observation that might be permitted
here is that those of the subjects’ peers
whose assessments are negative are seldom
willing to commit them to print. It is further
noteworthy that a general reader who turns
to such works for insight into the workings
of science is likely, whatever else, to encoun-

ter much about meals and entertainments,

struggles to locate and acquire suitable real
estate, the rearing and careers of offspring,
and comic episodes and remembered bons
mots, not to mention houschold hints and
assessments of scenery and weather. Given
that such few academics in non-scientific
fields as are moved to recount their lives are
likely to be schooled to more literary modes,
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such works as these may have prime value as
sources on the life-styles of the academically
well placed.

KATHERINE LIVINGSTON

Metrology in Physics

The Art of Measurement. Metrology in Funda-
mental and Applied Physics. BERNHARD KRra-
MER, Ed. VCH, New York, 1989. xiv, 335 pp.,
illus. $66. Research—Measurement—Approval.
From a symposium, Berlin, F.R.G., 1987.

The Art of Measurement is an account of
the symposium “Metrology in Fundamental
and Applied Physics® held on the 100th
anniversary of the founding of the
Physikalisch-Technische Bundesanstalt.
With its great history of precision and mea-
surement, the German “National Bureau of
Standards” is an ideal place on which to
focus the work discussed in this book. The
book is divided into parts on fundamental
physics, precision experiments, and medi-
cine, all connected by the primary thread of
precision, and is an unusual marriage of the
most fundamental with the highly applied.

Wilhelm Walcher’s long introduction
provides an even treatment and smooth
weld of the history of gravity experiments
from Kepler’s time up to the fifth force work
going on now, but in an analytical context of
the practicalities of assuring the precision of
the results. The manner of exposition of the
progression of electrical work from Cou-
lomb’s law through the unification of elec-
tricity and magnetism through light and
radiation also seems right for this purpose.
In both topics, Wilhelm discusses the fun-
damental questions that still remain or have
recently surfaced in the steps of these pro-
gressions. And because the point of view
taken is that of precision measurement, this
is not just a rehash of the usual history.

Albert Schmid’s paper takes us through
some effects in the borderline region be-
tween microscopic physics (where quantum
mechanics is necessary) and macroscopic
physics (where classical mechanics domi-
nates). The Josephson junction is viewed in
several interesting ways. The dynamics of
two weakly coupled superconductors is
shown to be equivalent to that of a particle
in a potential with two degenerate minima.
This leads into a section on dissipative ob-
jects and the effect of dissipation on the
dynamics and other behavioral features of
precision low-temperature devices. The
analogous physical models Schmid uses to
illustrate the basic mathematical properties
of two weakly coupled superconductors en-
compass a surprising richness of phenomena
due to quantum coherence effects.

Two papers, “Precision when dealing
with atoms” by Peter E. Toschek and “Op-
tical frequency standards: atomic clocks of
the future?” by Jurgen Helmcke, are timely
in view of last year’s Nobel prizes. The first
is a fairly extensive and interesting review of
atomic processes, with a nice, brief discus-
sion of trapped ions, including single,
cooled ions in a trap. The second intensively
puts to use principles and technology evolv-
ing from Ramsey fringes in an explanation
of frequency chains from the cesium clock to
visible light.

“Lasers in medicine” by Werner Schmidt
is both a gee-whiz exhibition of some unex-
pected (to me) laser phenomena and a seri-
ous review of a number of important, or
potentially important, uses of the laser with

- the human body. It is surprising how much

more there is to the use of laser light in the
eye than just as a simple “surgical knife”—
would not have anticipated the ways in
which laser metrology becomes the basis for
diagnostic or therapeutic processes.

This book is different from most confer-
ence proceedings, both in its overall struc-
ture and in the way in which many of the
individual contributions come across. It
reads as if the various authors were in-
structed to make their papers a combination
of brevity and completeness (not necessarily
thoroughness) and to write them on a non-
trivial scientific level yet make them readable
for the nonspecialist. In this they achieve
varying degrees of success—some papers
seem too superficial to interest any reader—
but my proclivity is to like most of them. It
is nice to be taken, in a succinct and under-
standable manner, into and through a topic
one has heard with stiletto thrusts for some
years. One would have to be a world expert
indeed, not to find many new things about
precision measurement in this book.

RogGers C. RITTER
Department of Physics,
University of Virginia,

Charlottesville, VA 22903

Heat Shock

Stress Proteins in Biology and Medicine.
RICHARD I. MORIMOTO, ALFRED TISSIERES,
AND CosTA GEORGOPOULOS, Eds. Cold Spring
Harbor Laboratory, Cold Spring Harbor, NY
1990. x, 450 pp., illus. $97. Cold Spring Harbor
Monograph Series 19.

In the early 1960s, Ferruccio Ritossa in-
advertently heated a preparation of Droso-
phila salivary .glands and observed a new
pattern of chromosomal puffing,.an activity
that we now associate with transcriptional
activation of genes in polytene chromo-
somes. Thus began a research area that now
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touches virtually every major discipline of
experimental biology and several areas of
medical research as well. The proteins en-
coded by Ritossa’s puffs were discovered in
1974 by one of the editors of this book,
Alfred Tissieres, working with H. Mitchell
and U. Tracy. Known initially as heat shock
proteins, these proteins are now frequently
included with more recently discovered en-
vironmentally inducible proteins under the
banner of stress proteins. The heat shock
response remained a curiosity of Drosophila
biology until heat shock genes became fa-
vorite subjects of molecular geneticists ap-
plying the then new techniques of recombi-
nant DNA technology, and they quickly
became some of the best-understood eukary-
otic genes. Soon, closely related heat shock
genes and proteins were discovered in bac-
teria, humans, and virtually everything in
between, establishing the heat shock re-
sponse as one of the most highly conserved
genetic systems known.

Stress Proteins in Biology and Medicine pro-
vides the most convincing collection of evi-
dence to date that a general theme for heat
shock protein function and physiology has
emerged, and that theme is protein homeo-
stasis. As the chapters flow by, one’s imagi-
nation is filled with images of heat shock
proteins “chaperoning” newly synthesized
or partially assembled proteins to their final
destinations in the cell, working as “molec-
ular crowbars” perhaps fueled by the energy
of ATP hydrolysis to pry proteins out of
nascent multiprotein structures such as
DNA replication complexes or as “molecular
nurses” to help refold denatured proteins.

The book begins with an excellent over-
view of the stress protein field by the editors
that will be valuable to the newcomer. No-
table aspects of the book include chapters by
organismal biologists giving an ecological
and evolutionary perspective on thermal ad-
justments, an overview of febrile responses
from the physiological perspective, and con-
tributions ‘from medical scientists from the
field of radiation oncology. The radiation
biology literature contains many studies of
cellular responses to hyperthermia, and
there are numerous studies in the organis-
mal biology literature of the responses of
whole animals to thermal stress. The inclu-

sion of these perspectives here will, it is -

hoped, stimulate more frequent cross-
fertilization with the molecular and cell bi-
ology literature and more multidisciplinary
collaborations. In addition, readers will find
an intriguing chapter on possible links
among stress proteins and infectious dis-
eases, two chapters offering preliminary ev-
idence that hyperthermia may aid in the
treatment of some types of cancer if formid-
able obstacles in the delivery of heat to
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tumors can be overcome, and a number of
excellent contributions from investigators
studying the complex regulatory pathways
of heat shock genes in yeast, in cultured
mammalian cells, and during developing in
Drosophila. The value of cultured animal cells
in unraveling the cellular physiology and
biochemistry of the mammalian stress re-
sponse is highlighted, and as befits a mono-
graph series that helped introduce a genera-
tion of budding molecular biologists to the
power of E. coli and bacteriophage genetics,
two chapters are included showing that
these systems have not lost their punch
when it comes to rapidly dissecting cellular
responses, gene regulation, and protein
functions.

The editors and their contributing au-
thors have captured much of the excitement
and promise of stress protein research. This
book is recommended to all biologists inter-
ested in stress responses from the organismal
to the molecular levels as well as to medical
scientists interested in the responses of ani-
mal tissues to trauma.

LAWRENCE E. HIGHTOWER
Department of Molecular and Cell Biology,
University of Connecticut,

Storrs, CT 062693044

Books Received

Advanced Fibers and Composites. Francis S. Ga-
lasso. Gordon and Breach, New York, 1989. xvi, 178
pp., illus. $83.

Advanced Mathematical Methods for Engineer-
ing and Science Students. G. Stephenson and P. M.
Radmore. Cambridge University Press, New York,
1990. xii, 255 pp., illus. $49.50; paper, $19.95.

After the Green Revolution. Sustainable Agriculture
for Development. Gordon R. Conway and Edward B.
Barbier. Earthscan Publications, London, 1990. 205 pp.,
illus. Paper, £8.95.

The Almighty Chance. Ya. B. Zeldovich, A. A.
Ruzmaikin, and D. D. Sokoloff. World Scientific, Tea-
neck, NJ, 1990. xii, 316 pp., illus. $56; paper, $28.
World Scientific Lecture Notes in Physics, vol. 20.

Analysis of Wildlife Radio-Tracking Data. Gary C.
White and Robert A. Garrott. Academic Press, San
Diego, CA, 1990. xiv, 383 pp., illus. $59.95.

Animal Physiology. Adaptation and Environment.
Knut Schmidt-Nielsen. 4th ed. Cambridge University
Press, New York, 1990. xii, 602 pp., illus. $39.50.

Bird Blow Flies (Protocalliphora) in North Amer-
ica (Diptera: Calliphoridae), with Notes on the Pale-
arctic Species. Curtis W. Sabrosky, Gordon F. Ben-
nett, and Terry L. Whitworth. Smithsonian Institution
grcss, Washington, DC, 1990. x, 312 pp., illus. Paper,

16.95.

DNA Methylation and Gene Regulation. R. Holli-
day, Marilyn Monk, and J. E. Pugh, Eds. Royal Society,
London, 1990. viii, 160 pp., illus. $40. From a meeting,
London, Feb. 1989. First published in Philosophical
Transactions of the Royal Society, series B, vol. 326 (no.
1234).

Ethics in Medicine. Individual Integrity Versus De-
mands of Society. Peter Allebeck and Bengt Jansson,
Eds. Raven, New York, 1990. xvi, 224 pp., illus. $99.
Karolinska Institute Nobel Conference Series. Based on a
congress, Stockholm, Sweden, 1989. A Raven Press
Rapid Publication.

European Security in the 1990’s. Deterrence and
Defense after the INF Treaty. Walter Laqueur and Leon
Sloss. With the assistance of Philipp Borinski. Plenum,
New York, 1990. xvi, 214 pp., illus. $30. Issues in
International Security.

Evolution of Environments and Hominidae in the
African Western Rift Valley. Noel T. Baez, Ed. Vir-

ginia Museum of Natural History, Martinsville, 1990.
xii, 356 pp., illus. Paper, $39.95. Virginia Museum of
Natural History Memoir no. 1.

Evolutionary Epistemology and Its Implications
for Humankind. Franz M. Wuketits. State University of
New York Press, Albany, 1990. xii, 262 pp., illus.
$49.50; paper, $16.95. SUNY Series in Philosophy and
Biology.

Evolutionary Paleobiology of Behavior and Co-
evolution. A. J. Boucot with sections by Loren E.
Babcock et al. Elsevier, New York, 1990. xxiv, 725 pp.,
illus. $148.75.

Experiment and Logic. De Rerum Logica. The Sci-
ence of Interpretational Physics. Dante S. Cusi. Vantage,
New York, 1990. xii, 324 pp., illus. $25.

Fundamentals of Noise and Vibration Analysis
for Engineers. M. P. Norton. Cambridge University
Press, New York, 1990. xx, 619 pp., illus. $95; paper,
$37.50.

Genetic Engineering of Crop Plants. G. W. Lycett
and D. Grierson, Eds. Butterworths, Boston, 1990. x,
293 pp., illus. $75. Based on a school, Sutton Boning-
ton, U.K., April 1989.

Giant Morecules. Essential Materials for Everyday
Living.and Problem Solving. Raymond B. Seymour and
Charles E. Carraher. Wiley-Interscience, New York,
1990. xvi, 314 %p‘, illus. $49.95. SPE Monographs.

" Global and Regional Geodynamics. P. Vyskocil,
C. Reigber, and P. A. Cross, Eds. Springer-Verlag, New
York, 1990. xii, 349 pp., illus. Paper, $49. International
Association of Geodesy. Symposium no. 101 (Edin-
burgh, Aug. 1989).

Global Positioning System. An Overview. Yehuda
Bock and Norman Leppard, Eds. Springer-Verlag, New
York, 1990. xii, 447 pp., illus. Paper, $49. International
Association of Geodesy. Symposium no. 102 (Edin-
burgh, Aug. 1989).

Grain Legumes. Evolution and Genetic Resources. J.
Smartt. Cambridge University Press, New York, 1990. x,
379 pp., illus. $90.

Integrating Insurance and Risk Management for
Hazardous Wastes. Howard Kunreuther and M. V.
Rajeev Gowda, Eds. Kluwer, Boston, 1990. xviii, 365
pp-, illus. $48.95. Sponsored by the Geneva Association.
Based on a conference, Philadelphia, May 1988.

The Life of Symbols. Mary LeCron Foster and Lucy
Jayne Botscharow, Eds. Westview, Boulder, CO, 1990.
x, 318 pp., illus. $55.

The Malnourished Child. Robert M. Suskind and
Leslie Lewinter-Suskind, Eds. Raven Press, New York,
1990. xvi, 416 pp., illus. $48. Nestlé Nutrition Work-
shoP Series, vol. 19. Based on a workshop, Bali, Indo-
nesia, March 1988.

The Mathematics of Projectiles in Sport. Neville
de Mestre. Cambridge University Press, New York,
1990. xii, 175 pp., illus. Paper, $22.95. Australian
Mathematical Society Lecture Series, 6.

Meiosis. Bernard John. Cambridge University Press,
New York, 1990. xii, 396 pp., illus. $89.50. Develop-
mental and Cell Biology Series.

Methods of Surface Analysis. Techniques and Ap-
plications. J. M. Walls. Gambridge University Press,
New York, 1990. x, 342 pp., illus. Paper, $24.95.
Reprint, 1989 ed.

Microbial Membrane Transport Systems. Hans
Kornberg, Eds. Royal Society, London, 1990. viii, 173

., illus., + plates. £40. From a meeting, London, Feb.
1989. First published in Philosophical Transactions of the
Royal Society, series B, vol. 326 (no. 1236).

Molecular Astrophysics. A Volume Honoring Al-
exander Dalgarno. T. W. Hartquist, Ed. Cambridge
University Press, New York, 1990. xvi, 484 pp., illus.
$79.50.

Monoclonal Antibodies in Biology and Biotech-
nology. Theoretical and Practical Aspects. Kenneth C.
McCullough and Raymond E. Spier. Cmmi(le%c Univer-
sity Press, New York, 1990. xii, 387 pp., illus. $105.
Cambridge Studies in Biotechnology, 8.

Nature’s Thumbprint. The New Genetics of Person-
ality. DPeter B. Neubauer and Alexander Neubauer.
Addison-Wesley, Reading, MA, 1990. xiv, 223 pp.
$17.95.

The Neurology of the Elderly. Richard Goodwin-
Austen and John Bendall. Springer-Verlag, New York,
1990. xii, 148 pp. Paper, $49.

New Characterization Techniques for Thin Poly-
mer Films. Ho-Ming Tong and Luu T. Nguyen, Eds.
Wiley-Interscience, New York, 1990. xxii, 368 pp., illus.
$65. SPE Monographs.

Noise and Chaos in Nonlinear Dynamical Sys-
tems. Frank Moss, Lui%iI Lugiato, and Wolfgang
Schleich, Eds. Cambridge University Press, New York,
1990. viii, 320 pp., illus. $49.50. From a workshop,
Turin, Italy, March 1989.

BOOK REVIEWS §73






