
"Acorns stored in a dead tree by acorn woodpeck
ers in California.9' [From Food Hoarding in Ani-
mats; photograph courtesy Walter Koenig] 

press; and McNamara et at., Behavioral Ecol
ogy 1, 12-23 [1990]), and these should, at 
the very least, help organize future work on 
the function of food hoarding and the eco
logical pressures that have affected its evolu
tion. 

Vander Wall casts a wide net. Mass pro
visioning by insects (filling a burrow with 
prey on which eggs are laid) is regarded as 
an example of food hoarding, though my 
own feeling is that this creates too hetero
geneous a category to hope for common 
causal or functional explanations of food 
hoarding. For anyone who disagrees, Food 
Hoarding in Animals contains a wealth of 
material on mass provisioning, ably present
ed. A further critical comment is that the 
discussion itself is sometimes uncritical, giv
ing as thorough and balanced a coverage to 
ideas that are best discarded (for example, 
that food hoarding evolved from "food 
envy" in animals) as to ideas that make 
interesting testable predictions (for example, 
that hoarding occurs in animals that cannot 
economically defend a rich food source). 

Behavioral ecologists concerned with 
food storing, foraging, and the coevolution 
of animals and plants will find Food Hoard
ing in Animals a valuable reference work. 
Anyone simply curious about the behavior 
of animals will find much in the book to 
enjoy. 
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Atoms and Laser Light 

The Theory of Coherent Atomic Excitation. 
BRUCE W. SHORE. In two volumes. Vol. 1, 
Simple Atoms and Fields. Vol. 2, Multilevel 
Atoms and Incoherence. Wilcy-Intcrscicnce, New 
York, 1990. xxxiv, 1735 pp., illus. $123. 

The Theory of Coherent Atomic Excitation 
is a two-volume monograph that examines 
the resonant and near-resonant interaction 
of light with atoms. Studies of such interac
tions are often concerned primarily with the 
properties of the light and use the ideas of 
quantum or nonlinear optics. This book 
differs sharply from such treatments in that 
the emphasis is on the behavior of the atom. 

The most prominent feature of laser 
light—its coherence—makes it necessary to 
replace Einstein's rate equations with the 
time-dependent Schrodinger equation in the 
description of atomic excitation by laser 
light. In this regime of coherent excitation, 
atomic dipole moments are important as 
well as the atomic populations of ground 
and excited states. Standard perturbation 
theory, which is at the heart of conventional 
atomic spectroscopic theory, is insufficient 
because laser light fields can be very strong. 
On the other hand, if the light is nearly 
resonant the description of the atom itself 
may be simplified; instead of giving a full 
description of the atom in configuration 
space, we may restrict our attention to the 
subset of relevant states involved in the 
interaction. The simplest model atom that 
serves this purpose is the celebrated two-
level atom. The time-dependent equations 
solved in Shore's monograph are therefore 
written in the energy representation, where 
truncation of the atomic structure is most 
natural. The strong light fields may, for most 
applications, be described as classical exter
nal waves (although their description in 
terms of quantized photon states is also 
explained). 

The two-level atom in a monochromatic 
field in the so-called rotating wave approxi
mation lends itself to analytic solutions, and 
these are carefully explained by Shore. The 
equations for more complicated atoms must 
be solved numerically, however, and various 
numerical techniques and results are also 
described in detail. In addition, the interac
tion of atoms with partially coherent fields is 
treated, and various classical stochastic mod
els of the noisy laser light are presented. 

The book is very detailed and stresses 
completeness rather than overview and syn
thesis. Derivations are fully reported, mak
ing the arguments easy to follow. It will be 
very useful to those who work or are just 
beginning to work on resonant optical prob
lems. The book contains a nearly complete 

set of references and will also serve as a 
compendium and guide to the growing lit
erature on this subject. 

Most textbooks on quantum mechanics 
pay so much attention to the study of sta
tionary states that students could get the 
impression that classical mechanics is about 
time-dependent processes and quantum me
chanics about eigenstates of the Hamilto 
nian. (Even scattering theory is usually treat
ed in a stationary picture.) The subject of 
coherent atom excitation offers a wealth of 
quantum-mechanical, time-dependent phe
nomena and brings to life this often forgot
ten side of quantum mechanics. This book 
would be useful as a source of such examples 
or for reference in a graduate-level course. 
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Books Received 
Acarine Biocontrol Agents. An Illustrated Key and 

Manual. Uri Gerson and Robert L. Smiley. Chapman 
and Hall, New York, 1990. x, 174 pp., illus. $89.50. 

Acts of Meaning. Jerome Bruner. Harvard Universi
ty Press, Cambridge, MA 1990. xx, 179 pp. $19.95. 
Jerusalem-Harvard Lectures. 

Analytical Instrumentation Handbook. Galen 
Wood Ewing, Ed. Dekker, New York, 1990. xiv, 1071 
pp., illus. $195. 

Applications Development Using Case Tools. 
Kenmore S. Brathwaite. Academic Press, San Diego, 
CA, 1990. xxiv, 263 pp., illus. $49.95. 

Applied Virology Research. Vol. 2, Virus Variabil
ity, Epidemiology, and Control. Edouard Kurstak et at., 
Eds. Plenum, New York, 1990. xviii, 368 pp., illus. $75. 

The Arctic Ocean Region. Arthur Grantz, L. 
Johnson, and J. F. Sweeney, Eds. Geological Society of 
America, Boulder, CO, 1990. x, 644 pp., illus., + plates 
+ microfiche cards. $85. Geology of North America, vol. 
L. 

Aspects of Seismic Reflection Data Processing. 
R. Marschall, Ed. Kluwer, Boston, 1990. x, 295 pp., 
illus. $115. Reprinted from Surveys in Geophysics, vol. 
10, nos. 2-4 (1989). 

Atom-Probe Field Ion Microscopy. Field Ion Emis
sion, and Surfaces and Interfaces at Atomic Resolution. 
Tien T. Tsong. Cambridge University Press, New York, 
1990. x, 387 pp., illus. $100. 

The Beilstein Online Database. Implementation, 
Content, and Retrieval. Stephen R. Heller, Ed. American 
Chemical Society, Washington, DC, 1990. viii, 168 pp., 
illus. $34.95. ACS Symposium Series, 436. From a 
symposium, FL, Sept. 1989. 

Biological Psychology. Eugene H. Galluscio. Mac-
millan, New York, 1990. xxvi, 708 pp., illus. $44. 

Biotechnology of Fungi for Improving Plant 
Growth. J. M. Whipps and R. D. Lumsden, Eds. 
Cambridge University Press, New York, 1990. x, 303 
pp., illus. $89.50. From a svmposium, Sussex, U.K., 
Sept. 1988. Reprint, 1989 ed. 

Biotechnology in Pulp and Paper Manufacture. 
Applications and Fundamental Investigations. T. Kent 
Kirk and Hou-Min Chang, Eds. Butterworth-Heine-
mann, Boston, 1990. xxviii, 666 pp., illus. $95. From a 
conference, Raleigh and Myrtle Beach, SC, May 1989. 

Bubble Wake Dynamics in Liquids and Liquid-
Solid Suspensions. Liang-Shih Fan and Katsumi 
Tsuchiya. Butterworth-Heinemann, Boston, 1990. xvi, 
363 pp., illus. $95. Butterworth-Heinemann Series in 
Chemical Engineering. 

Cell Lineages in Development. Frank A. Pepee* a/., 
Eds. New York Academy of Sciences, New York, 1990. 
xii, 171 pp., illus. Cloth or paper, $50. Annals of the 
New York Academy of Sciences, vol. 599. From a 
symposium. 
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$29.25. Santa Fe Institute Studies in the Sciences of 
Complexity, vol. 8. From a workshop, Santa Fe, NM, 
May 1989. 

Computational Plasma Physics. With Applications 
to Fusion and Astrophysics. Toshiki Tajima. Addison- 
Wesley, Redwood City, CA, 1989. xxiv, 503 pp., illus. 
$50.50. 

Computer Aided Formulation. A Manual For Im- 
plementation. Alan H.  Bohl, Ed. VCH, New York, 
1990. xviii, 298 pp., illus. $65. 

Connectionist Robot Motion Planning. A Neural- 
ly-Inspired Approach to Visually-Guided Reaching. 
Badett W. Mel. Academic Press, San Diego, CA, 1990. 
mi. 165 DD.. illus. $29.95. Pers~ectives in Artificial 

1 1  , 
~nt'elligence, vol. 7. 

The Cretaceous/Tertiary Boundary Interval, Ra- 
ton Basin, Colorado and New Mexico, and Its Con- 
tent of Shock Metamorphosed Minerals. Evidence 
Relevant to the Klf Boundary Impact-Extinction Theo- 
ry. Glen A. Izett. Geological Society of America, Boul- 
der, CO, 1990. vi, 100 pp., illus. Paper, $30. GSA 
Special Paper 249. 

The Curious Cook. More Kitchen Science and Lore. 
Harold McGee. North Point Press, San Francisco, CA, 
1990. x, 339 pp., illus. $19.95. 

The Cytoskeleton and Cell Motility. Terence M. 
Preston, Conrad A. King, and Jeremy S. Hyams. Blackie, 
London, and Chapman and Hall, New York, 1990. x, 
202 pp., illus. $69.95; paper, $29.50. Tertiary Level 
Biology. 

The Distribution of Prime Numbers. A. E. Ingham. 
Cambridge University Press, New York, 1990, x?;, 114 
pp. Paper $17.95. Cambridge Tracts in Mathematics and 
Mathematical Physics, no. 30. Reprint, 1932 ed. 

DORA '9W91. Director). of Rare Analyses. Jocelyn 
M. Hicks and Donald S. Young. American Association 
for Clinical Chemistry Press, Washington, DC, 1990. iv, 
211 pp. Paper, $60; to AACC members, $35. 

The Evolution of Political Systems. Sociopolitics 
in Small-Scale Sedentary Societies. Steadman Upham, 
Ed. Cambridge Universitv Press, New York. xxii, 310 
pp., illus. $49.50. ~choo l  of American Research Ad- 
vanced Seminar Series. From a seminar, Santa Fe, NM, 
April 1986. 

Factorization Calculus and Geometric Probabili- 
ty. R. V. Ambartzumian. Cambridge University Press, 
New York, 1990. xii, 286 pp., illus. $59.50. Encyclope- 
dia of Mathematics and Its Applications, vol. 33. 

Gold. Advances in Precious Metals Recovery. Natha- 
niel Arbiter and Kenneth N. Han, Eds. Gordon and 
Breach, New York, 1990. vi, 232 pp., illus. $66. Re- 
printed from Mineral Processing and Extractive Metallu&y 
Review, vol. 6. 

Intervention Research in Learning Disabilities. 
Thomas E. Scruggs and Bernice Y. L. Wong, Eds. 
Springer-Verlag, New York, 1990. x, 347pp., illus. $30. 
From a symposium, West Lafayette, IN. 

lntroduct~on to Energy. Resources, Technology, and 
Society. Edward S. Cassedy and Peter Z. Grossman. 
Cambridge University Press, New York, 1990. xii, 338 
pp., illus. $60; paper, $27.95. Cambridge Energy Stud- 
ies. 

Introduction to Polymer Dynamics. Pierre Gilles de 
Gennes. Cambrid e University Press, New York, 1990. 
viii, 58 pp., illus. l34.50; paper, $12.95. Lezioni Lincee. 
From a lecture series, Milan, Dec. 1986. 

Japan's World War II Balloon Bomb Attacks on 
North America. Robert C. Mikesh. Smithsonian Insti- 
tution Press, Washington, DC, 1990. Paper, $9.95. 
Smithsonian Annals of Flight, no. 9. Reprint, 1973 ed. 

The Journey From Eden. The Peopling of Our 
World. Brian M. Fagan. Thames and Hudson, New 
York, 1990. 256 pp., illus., $22.50. 

Laboratory Health and Safety Handbook. A. 
Guide for the Preparation of a Chemical Hygiene Plan. 
R. Scott Stricoff and Douglas B. Walters. Wiley, New 

York, 1990. xx, 330 pp., illus. $55.  A Wiley-Interscience 
Publication. 

Psychoanalytic Theories of Development. An In- 
tegration. Phyllis Tyson and Robert L. Tyson. Yale 
University Press, New Haven, CT, 1990. xvi, 398 pp. 
$35. - - -  

The Quantum Statistics of Dynamic Processes. 
E. Fick and G. Sauermam. Springer-Verlag, New York, 
1990. xiv, 395 pp., illus. $79. Springer Series in Solid- 
State Sciences, 86. Translated from the German edition 
(Frankfurt, 1983) by William D. Brewer. 

The Secret World of Pandas. Byron Preiss and Gao 
Xueyu, Eds. Abrams, New York, 1990. 80 pp., illus., + 
plates. Paper, $24.95. A Byron Press/New China Pic- 
tures Book. 

The Sociology of U.S. Agriculture. An Ecological 
Perspective. Do E. Albrecht and Steve H. Murdock. 
Iowa State Universitv Press. Ames. IA. 1990. viii. 249 , , 
pp., illus. $27.95. ' 

Thermochemistry of Alloys. Recent Developments 
of Experimental Methods. H .  Brodou~sh and H.-J. 
Schaller. Kluwer, Boston, 1990. x, 574 pp.; illus. $134. 
NATO Advanced Science Institute Series, vol. C286. 
From a studv institute. Kile. F.R.G.. AUZ. 1987. 

The univbrse and 'lts ohgins. ~ r o ~ ~ n c i e n t  M y h  
to Present Reality and Fantasy. S. Fred Singer, Ed. 
Paragon, New York, 1990. x, 287 pp., illus. $34.95. An 
ICUS book. 

Visual Allusions. Pictures of Perception. Nicholas 
Wade. Erlbaum, Hillsdale, NJ, 1990. x, 288 pp., illus. 
$42.95. 

Water Baby. The Story of Alvm. Victoria A. Kaharl. 
Oxford Universitv Press. New York. 1990.  xi^. 356 DD.. , L L  , 
illus. $21.95. ' ' 

Wild Malaysia. The Wildlife and Scenery of Peninsu- 
lar Malaysia, Sarawak and Sabah. Junaidi Payne. Photo- 
graphs by Gerald Cubitt. MIT Press, Cambridge, MA, 
1990. 208 pp., illus., + plates. $35. 
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FINALLY 
A MAP WHERE BOTH 

XPLNDYMARK 
THE SPOT 

The Human Genome Wall Chart 

For a l~mited time only, Science is offering reprinfs of the 
Human Genome Wall Chart featured in the 12 October, 1990 
issue. 

This is a colorful 21" x 32" fold-out wall chart showing the 
progress of the Human Genome Project. When the map is 
complete. roughly 100,000 genes will have been localized and the 
sequence of 3 billion base pairs will have been found. The wall 
chart Indicates how far we are from that goal. 

Highlights of the wall chart include an illustrative linkage map 
with a 10- to 20-cM resolut~on and a band-by-band analysis of 
sequence information. This map will be an indispensable refer- 
ence to any person interested in human genetics. 

Order a copy of the chart to hang in your office or lab by 
completing the coupon. Only $7.95, U.S. postage paid. 

#- Total number ordered @ S7.95 

s- Subtotal Reprint DeptICHAAAS 

s- For shlpment to California. add 
appl~cable sales tax. 

s- Total OCheck enclosed. All orders must be prepaid 

APPLICATIONS FOR INDIVIDUAL EXCHANGE 
AND PROJECT DEVELOPMENT VISITS 

The NAS inv~tes appl~cations from American scientists who wish to  make 
v~si ts  to the USSR, Bulgaria, Czechoslovakia, Hungary, Poland, Romanla, and 
Yugoslavia. The program of indiv~dual exchanges will support one- to 12-month 
research visits during calendar year 1992. The program of two-week project 
development v i s~ ts  will support two cycles of visits: April through August 1991 
and August through December 1991. Applicants for the project development 
vislts need to demonstrate that a j o~n t  proposal for collaborative research will be 
prepared during the~r  v ~ s i t  for subm~ssion to the Nat~onal Science Foundat~on for 
funding. There IS special emphasis on young investigators in each program 

Appl~cants must be U.S, citizens and have doctoral degrees or their 
equivalent six months prlor to the requested beginning date of their visit in 
physics; chemistry; mathematics and computer sciences: earth, atmospher~c, 
and oceanograph~c sclences; agricultural, forestry, fishery, and plant sciences; 
biolog~cal sciences; environmental sciences; englneerlng; archaeology and 
anthropology; geography; psychology; science and technology policy; or the 
history and philosophy of science Projects in the economic and social sciences 
that lnvolve development of new analyt~cal methodologies will be considered on 
a case-by-case basis. Necessary expenses will be met by the NAS and the 
foreign academy, including reimbursement for long-term visitors for salary lost 
up to a predetermined maxlmum and expenses for spouses who accompany the 
scientist for six months or longer. 

Requests for applications for the first round of the project development 
visits should reach the Nat~onal Academy of Sciences no later than November 
15, 1990. Applications for this program must be postmarked no later than 
November 30. 1990. Reauests for a ~ ~ l i c a t i o n s  for the ind~v~dual  exchanae 
program should reach the National ~ c a b k m ~  of Sciences no later than ~ e b r u a b  
15, 1991. Applications for this program must be postmarked by February 28, 
1991. Requests for applicat~ons for the second round of the project development 
vlsits should reach the Nat~onal Academy of Sc~ences no later than February 15, 
1991. Applications for this program must be postmarked by February 28, 
1991. Address appl~cation requrais to: 

Soviet and East European Affa~rs 
Nat~onal Academy of Sciences 

2101 Constitut~on Avenue, NW (HA-166) 
Wash~ngton, DC 20418 
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