heavy-ion physics is still done in this ehergy
domain. Further, the techniques discussed
here can be extrapolated to the higher ener-
gies; poss1bly this will be touched upon in
the upcoming second volume.

~ Part 2 consists of new material on transfer
reactions. It is nearly as long as part 1 and
covers, the description of heavy-ion colli-
sions in which one or more nucleons are
transferred from one nucleus to the other.
Again, the semiclassical approach is used
and the energy domain below 10 MeV per
nucleon is emphasized. Particular attention
is paid to the transfer of two nucleons and
the importance for this process of pairing
correlations in nuclear structure; again this
is a subject to which both authors have
contributed s1gmﬁcantly for many years.

In summary, anyone expecting from this
book a broad coverage of all aspects of
heavy-ion reactions will be disappointed.
But such expectations will have been unrea-
sonably high. This volume is a valuable and
useful contribution to a particular aspect of
the field and can be recommended to anyone
working in it or interested in the application
of semiclassical techniques.

RAY SATCHLER

DPhysics Division,

Oak Ridge National Laboratory,
Oak Ridge, TN 37831

Neutrons in a Bottle

The Physics of Ultracold Neutrons. V. K.
IeNATOVICH. Clarendon (Oxford University
Press); New York, 1990. xiv, 397 pp., illus. $105.
Oxford Series on Néutron -Scattering in Con-
densed Matter, 5. Translated from the Russian
edition (1986) by G. B. Pontecorvo.

Ultracold neutrons are neutrons with
such low energy that they have velocities less
than 10 meters per second; they can climb
only a few meters against gravity; they have
wave lengths on the order of 100 to 1000
angstroins; they can be collected and stored
in material bottles for times comparable to
the neutron half-life, 10 minutes. Once cap-
tured in bottles, they can be studied or can
be used to study material surfaces. In sum,
they are unique in their ability to cxprcss
both quantum and classical characteristics.
As such, they are intrinsically interesting to
physncs

This book tells the story . of ultracold
neutrons, from the first experiments in the
late 1960s to the present. Though most of
the book describes laboratory-based mea-
surements involving ultracold neutrons and
the theoretical analysis of these experiments,
the author does digress bricfly on related
topics such as neutron stars and the model of
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Results of experiment and theory (solid
line) for the relationship between the
transmission of ultracold neutrons
through a double barrier and the energy
of the neutrons as measured by the
height from.which they have fallen in the
gravitational field. The two peaks repre-
sent the n =1 and. n = 2 resonances
through this double barrier, which con-
sists of 180 A of copper separated by
1670 A. [From The Physics of Ultracold
Neutrons; after K. A. Steinhauser et al.,
Phys. Rev. Lett. 44, 1306 (1980)]
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the skyrmion. The study of ultracold neu-
trons has been confined to a relatively small
community . of rcscarchers, and the duthor
has included as'an appendix an updated
bibliography of the papers published on this
sub]cct Hence, to an unusual degree, this
book is a complete story, albeit from the
Ruissian perspective, of thls very interesting
topic.

The book is organized into a logical series
of chapters on the production, detection,
transport, and storage of ultracold neutrons
in both material and magnetic bottles. Each
chapter starts with a readable commentary
on the topic followed by a presentation of
techinical details (both theoretical and exper-
imental). Hence, though the book contains
a large amount of technical informatiori that
makes it essential to workers in this field, it
is written in such a way as to make it easily
accessible to the general physicist mtcrcstcd
in these novel particles.

A long-term discrepancy between theory
and experiment for neutron containment in
material bottles is described in some detail:
the amount of time that ultracold neutrons
can be kept in an enclosed vessel is, in
practice, significantly less than that prcdlctcd
by theory The basic question is whether
there is some furidamental new physics be-
ing revealed or the discrepancy is caused by
“dirt” (surface hydrogen) on the bottle
walls. On balance, the evidence seems to
indicate the latter explanation, but the au-
thor holds open the possibility that ultracold
neutrons ray be trying to tell us some new
fundamental physics.

For some, perhaps the most interesting
chapter will be “The applications of ultra-
cold neutrons,” which starts with a descrip-
tion of the use of ultracold neutrons in the
search for the electric dipole moment of the
neutron (a test of time-reversal symmetry)
and then goes on to discuss less well-known
applications, such as the search for the grav-
itational dipole moment, the investigation
of the wave properties of the neutron (res-
onant transmission and reflection from mac-
roscopic targets), the search for neutron-
antineutron  oscillations, the neutron
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microscope, and the use of ultracold neu-
trons to study materials.

In sum, this book provides both an intro-
duction and a review of ultracold neutrons,

. the only heavy particles that can be obtained

with such low energy that their wave length

becomes macroscopic. Becatise these parti-

cles dramatically display characteristics that

are at the heart of modern physics and

because these. characteristics are difficult to

observe in other systems, the topic of this

book will be of interest to a wide audience.

Its readability will make it additionally at-
tractive to this audience.

WILLIAM A. LANFORD

Department of Physics,

State University of New York,

Albany, NY 12222

Cryobiology

Insects at Low Temperature. RicHARD E.
LEE, Jr., and DAVID L. DENLINGER, Eds. Chap-
man and Hall, New York, 1991. x, 513 pp., illus.
$99.50.

. Whether to freeze, vitrify, or supercool is
the question faced by insects that-overwinter
in alpine and polar climates. This volume
addresses the diversity of adaptations from
the biochemical, cellular, ecological, and ul-
timately population levels that combine to
permit the winter survival of insects. The
book is a collection of 20 chapters grouped
in four sections of nearly equal length. The
initial chapter is appropriately a tribute to
the many contributions of Reginald W. Salt
(including a complete bibliography of his
published work), who first classified over-
wintering insects into the two currently
recognized broad groups: freeze-tolerant
(species that can survive some degree of
extracellular, and perhaps intracellular, ice
formation) and freeze-susceptible (species
that do not survive freezing and instead
overwinter in either a supercooled or a
vitrified state). ‘

The first section, in addition to defining
basic concepts and terminology, describes
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the biochemical and physiological adapta-
tions that contribute to cold-hardiness. The
synthesis of cryoprotectants is a prominent
feature of overwintering strategies and con-
tributes both to the prevention of injury in
freeze-tolerant insects, by affecting the con-
centration of frozen material in the intracel-
lular compartment and to the depression of
the supercooling point and stabilization of
the supercooled state in freeze-intolerant
species. The relative costs (in terms of re-
quirements for ATP, oxygen, and reducing
equivalents) associated with the synthesis of
various cryoprotectants (glycerol, sorbitol,
trehalose) are well assessed in a chapter by
Storey and Storey, and energetic arguments
are developed to explain temporal patterns
of cryoprotectant accumulation. The direct
stimulation of cryoprotectant biosynthesis
by low temperature (without neural or hor-
monal intervention), reflecting the tempera-
ture sensitivity of enzymes (such as glycogen
phosphorylase phosphatase) that regulate
glycogen metabolism, is also demonstrated.
The importance of regulating the events of

Antarctic insects. Top, “Freezing-tolerant larva
of Belgica antarctica (Diptera: Chironomidae)
from the Antarctic peninsula (photograph by C.
Gilbert). Body length is approximately 5 mm.”
Bottom, “Freezing susceptible tritonymph of
Alaskozetes antarcticus (Acari, Cryptostigmata)
from Signy Island. Body length is approximately
0.7 mm and its live weight is approximately 125
ng.” [From Seomme and Block’s chapter in Insects
at Low Temperature)
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ice nucleation is emphasized in a contribu-
tion by Duman et al., who review structure-
function relationships in both the thermal
hysteresis (antifreeze) proteins (which con-
tribute to the stability of the supercooled
state in freeze-intolerant species) and ice-
nucleating proteins (which initiate extracel-
lular ice formation at relatively high temper-
atures in freeze-tolerant species). Of
particular interest are similarities between
the surface membrane (phosphatidylinosi-
tol-anchored) ice nucleator of bacteria and a
lipoprotein ice nucleator of the crane fly, T.
trivittata.

The second section deals with the impact
of low temperature on development and
survival. Most notable in this section is the
discussion by Denlinger et al. of cold shock.
For example, although larvae of the flesh fly
(Sarcophaga) can supercool to —23°C, they
cannot survive for 15 minutes at —17°C;
however, even a 10-minute exposure to 0°C
permits more than 50 percent of the larvae
to survive at —10°C (apparently owing to
the rapid induction of cryoprotectant syn-
thesis). The similarity between some aspects
of the response to cold shock and the better-
characterized heat-shock response is strik-
ing. Furthermore, exposure of larvae to
36°C protects against cold shock, suggesting
common mechanisms of recovery from both
heat and cold shock. Other contributions in
this section simply catalogue the myriad
effects of low temperature and the interact-
ing effects of temperature and photoperiod
on rates of development, morphogenesis,
and the induction of cold-hardiness and
diapause.

The third section of the book documents
the diversity of ecological and physiological
adaptations that permit survival in specific
(including polar, alpine, and aquatic) envi-
ronments. In particular, the contributions of
Baust and Nishino and of Kukal provide
thorough case histories of how specific in-
sects (the goldenrod gall fly and the lepi-
dopteran G. groenlandica, respectively) adapt
to extreme environments and how many
diverse elements (including the role of the
gall, behavioral factors, and patterns of pig-
mentation) contribute to survival. Further-
more, the factors (cryoprotectant concentra-
tion and mix) presumed to be important in
permitting formation of the recently discov-
ered vitrified state (which is presumably
advantageous because it limits the absolute
amount of ice formation) in the goldenrod
gall fly are examined in natural populations.

The final section deals with the practical
applications of the study of insect cold-
hardiness and cryopreservation to insects of
cither economic (honey bees, silk moths) or
scientific concern (Drosophila). Of particular
interest is the chapter by Steponkus ez al.

describing how theory-driven experimenta-
tion has resulted in recent success (20 to 33
percent survival) in the cryopreservation of
Drosophila embryos by employing a vitrifi-
cation protocol.

In summary, this volume draws together
widely scattered and diverse data on the cold
tolerance of insects. The treatment is gener-
ally current and topical, though the repeti-
tious treatment of some topics and a heavy
reliance on scientific names makes the vol-
ume difficult to read from cover to cover, it
is an important resource for those interested
in the thermal relations of insects.

JEFFREY R. HAZEL
Department of Zoology,
Arizona State University,
Tempe, AZ 85287

Books Received

Bioenergetics. Molecular Biology, Biochemistry, and
Pathology. Chong H. Kim and Takayuki Ozawa, Eds.
Plenum, New York, 1990. xii, 484 pp., illus. $110. From
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iosensors with Fiberoptics. Donald L. Wise and
Lemuel B. Wingard, Jr., Eds. Humana, Clifton, NJ,
1991. xiv, 370 pp., illus. $79.50. Contemporary Instru-
mentation and Analysis.

Birds. A. P. Mitra et al., Eds. Publications and
Information Directorate, Council of Scientific and Indus-
trial Research, New Delhi, India, 1990. xii, 157 pp., +
plates. $45. Supplement to The Wealth of India, vol. 2B,
Raw Materials.

Central and Peripheral Significance of Neu-
ropeptide Y and Its Related Peptides. Janet M. Allen
and James I. Koenig, Eds. New York Academy of
Sciences, New York, 1990. xiv, 533 pp., illus. Cloth or
paper, $112. Annals of the New York Academy of
Sciences, vol. 611. From a conference, Baltimore, MD,
April 1990.

Cerebral Cortex. Vol. 9, Normal and Altered States
of Function. Alan Peters and Edward G. Jones, Eds.
Plenum, New York, 1991. xvi, 535 pp., illus. $95.

Chronic Myelogenous Leukemia. Molecular Ap-
proaches to Research and Therapy. Albert B. Deisseroth
and Ralph B. Arlinghaus, Eds. Dekker, New York, 1991.
xiv, 481 pr., illus. $135. Hematology, vol. 13.

Coastal Dunes. Form and Process. Karl Nordstrom,
Norbert Psuty, and Bill Carter, Eds. Wiley, New York,
1991. xviii, 392 pp., illus. $145. Coastal Morphology
and Research.

Communicating Risks to the Public. International
Perspectives. Roger E. Kasperson and Pieter Jan M.
Stallen, Eds. Kluwer, Boston, 1991. vi, 481 pp., illus.
$99. Technology, Risk, and Society, vol. 4.

Computer Applications in Geography. Paul M.
Mather. Wiley, New York, 1991. xii, 257 pp., illus.
Paper, $34.95.

The Conifer Manual. Vol. 1. Humphrey J. Welch.
Kluwer, Boston, 1991. viii, 436 pp., illus. $179.50.
Forestry Science, vol. 34. Revision of Manual of Culti-
vated Conifers in the Cold and Warm-Temperate Zone and
Manual of Dwarf Conifers.

Control of Complex Systems. Methods and Tech-
nology. M. Drouin, H. Abou-Kandil, and M. Mariton.
Plenum, New York, 1991. x, 180 pp., illus. $39.50.
AE‘Plied Information Technology.

he Creative Mind. Myths and Mechanisms. Marga-
ret A. Boden. Basic Books, New York, 1991. xiv, 303
pp., illus. $24.95.

Cytomegalovirus. Biology and Infection. Monto
Ho. 2nd ed. Plenum, New York, 1991. xx, 440 pp., illus.
$89.50.

The Davenport Conspiracy Revisited. Marshall
McKusick. Iowa State University Press, Ames, 1991. xii,
193 pp., illus. $22.95.

Davydov’s Soliton Revisited. Self-Trapping of Vi-
brational Energy in Protein. Peter L. Christiansen and
Alwyn C. Scott, Eds. Plenum, New York, 1990. xiv, 531
pp-, illus. $120. NATO Advanced Science Institutes
Series, vol. 243. Series B, Physics. Special Program on

BOOK REVIEWS 1327





