
book treatments usually address the concerns 
of field theorists and emphasize such topics as 
relativistic invariance and covariance, Dirac 
spinors, and renormalization. Here Merent 
aspens are important, such as a non-relativis- 
tic treatment of atoms and their coupling to 
the quantized radiation field. Given that most 
books on quantum optics give short shrift to 
the hdamentals of electrodynamics and its 
quantization, I think there is a place for a 
book like this. It is addressed to both graduate 
students and researchers, and both can profit 
substantially from it. 

The span of the book is considerable, and 
it contains a wealth of material not easily 
found elsewhere. It starts with a detailed 
review of classical electrodynamics, followed 
by its Lagrangian and Hamiltonian formula- 
tion in the Coulomb gauge and by a discus- 
sion of symmetries and functional deriva- 
tives. This makes up somewhat more than a 
third of the book. Then quantum electrody- 
namics in the Coulomb gauge is treated in 
depth, since this gauge-though not mani- 
festly covariant-is mostly used in quantum 
optics because of its practicality. Also the 
coupling to non-relativistic charged particles 
is presented. Equivalent formulations, ob- 
tained either by a change of gauge or by 
general unitary transformations, are then 
discussed thoroughly. The presentation of 
the Power-Zienau-Woolley transformation, 
which eliminates the potentials from the 
Hamiltonian and expresses the interaction 
with the charged particles in terms of the 
electric and magnetic field, is clearer than I 
have seen in other books. The last part of the 
book deals with quantization in the covari- 
ant Lorentz gauge and the problems associ- 
ated with an indefinite metric. The Dirac 
field is also introduced, but Feynman dia- 
grams and renormalization theory are not 
discussed. The book then finishes with a 
special treat for the reader, a justification of 
the non-relativistic theory in the Coulomb 
gauge starting from relativistic manifestly 
covariant quantum electrodynamics. 

The presentation is lucid. I t  is apparent 
that the authors have taught this subject 
repeatedly, and some of the more unconven- 
tional material-and there is a lot of it-may 
have been prompted by concern with stu- 
dents' questions. Intentionally there are 
practically no concrete applications to atom- 
ic physics and quantum optics. These are re- 
served for an accompanying volume entitled 
Interaction Processes between Photons and Atoms, 
soon also to appear in English translation. 
Therefore a course following this book 
probably would have to be selective, with 
applications drawn from the other volume. 
This is facilitated by its very structured form. 

The book shows, in particular through 
enlightening comments, that the authors 

have gone beneath the surface of their sub- 
ject and thoroughly understand what they 
write-which is more than one can say 
about many a book. I definitely enjoyed 
reading it. 

GERHARD C. HEGERFELDT 
Institut firr Theoretische Physik, 

Universitat Gottingen, Giittingen, Germany, 
and Institute for Advanced Study, 

Princeton, N] 08540 

Neuronal Carbohydrates 

Neurobiology of Glycoconjugates. RICHARD 
U. MARGOLIS and RENBE K. MARGOLIS, Eds. 
Plenum, New York, 1989. xviii, 453 pp., illus. 
$79.50. 

For over a century it has been postulated 
that the assembly of the nervous system is 
mediated by cell-surface or extracellular mol- 
ecules. Ramon y Cajal proposed the exis- 
tence of chemical cues in the extracellular 
environment to explain his observations of 
the directed growth of axons, and Sperry 
further suggested that specific cell-surface 
molecules guided axon navigation and syn- 
apse formation. Biochemical analyses of the 
constituents of membranes and extracellular 
matrix have suggested that the most likely 
candidates for these critical functions are 
glycoconjugates-a family of carbohydrate- 
bearing species including glycosaminogly- 
cans, proteoglycans, glycoproteins, ganglio- 
sides, and glycolipids. 

Neurobiology ofGlycoconjugates is an updat- 
ed version of an earlier volume assembled by 
the same editors. Glycoconjugate biology 
and biochemistry have advanced considera- 
bly over the last 10 years, and the contribu- 
tors and topics in the present volume reflect 
these advances. For scientists in the field, as 
well as for neophytes, the editors have made 
an interesting and useful selection of topics. 
Included are chapters on the identification 
and characterization of nervous system gly- 
coconjugates as well as on the basic bio- 
chemistry of these molecules. Full chapters 
are devoted to the biosynthesis of glycopro- 
teins, gangliosides and proteoglycans, topics 
that are given only passing attention in 
many review articles. 

Most of the book, which contains 15 
chapters by 23 authors, is well organized 
and well written. Some of the better chap- 
ters include not only reviews of work up to 
the present but also interesting discussions 
of controversial topics and insightful indica- 
tions of future directions. Some chapters 
largely reiterate material covered in recently 
published reviews but are useful in rounding 
out the volume as an overview of the sub- 
ject. Unfortunately, there is no general in- 

troduction describing the criteria bv which a ., 
molecular species is considered a glycocon- 
jugate and explaining why these molecules 
are of such great interest in neurobiology. 

The detailed roles that glycoconjugates 
play in neural development and structure are 
still little understood. At present it seems 
clear that both carbohydrate and protein 
structures contribute importantly to inter- 
cellular interactions. Carbohydrates may 
hnction to target proteins to specific cellu- 
lar domains and may also, as in the case of 
sialic acid, regulate intermolecular interac- 
tions. The presence of intracellular glyco- 
conjugates suggests additional roles, which 
in the nervous system are currently un- 
known. 

A volume such as this documents that the 
list of molecules that may play a role in cell 
recognition and adhesion grows rapidly. 
Despite the increase in the number of such 
molecules identified during the last decade, 
understanding of the precise molecular 
mechanisms that mediate specific cell-cell 
recognition and axon navigation remains 
elusive. With a few good cindidate mole- 
cules and the powerful techniques of mod- 
ern molecular biology, work over the next 
decade is likely to produce a third volume in 
this series that will contain answers to some 
of the remaining questions concerning the 
functions of neural glycoconjugates. Until 
that time, the present volume will serve as a 
much-needed reference in the field. 

SUSAN HOCKFIELD 
Section of Neuroanatomy, 

Yale University School ofMedicine, 
New Haven, CT 06510 

Books Received 
The Adrenal and Hypertension. From Cloning to 

Clinic. F. Mantero et al . ,  Eds. Raven, New York, 1989. 
xvi, 480 pp., illus. $88. Serono Symposia Publications 
from Raven Press, vol. 57. From a symposium, Tokyo, . . 
Japan, July 1988. 

Agroecology. C. Ronald Carroll, John H. Vander- 
meer. and Peter Rosset. McGraw-Hill. New York. 1989. 
xiv, 641 pp., illus. $89.95. Biological kesource Amage- 
ment. 

Aircraft Noise. Michael J. T. Smith. Cambridge 
University Press, New York, 1989. xiv, 359 pp., illus. 
$70. Cambridge Aerospace Series. 

Alternative Agriculture. National Research Council. 
National Academy Press, Washington, DC, 1989. xvi, 
448 pp., illus., + plates. $29.95; paper, '$19.95. 

Analytical NMR. L. D. Field and S. Sternhell, Eds. 
Wiley, New York, 1989. viii, 250 pp., illus. $64.95. 

Animal Patents. The Legal, Economic and Social 
Issues. William H. Lesser, Ed. Stockton, New York, 
1989. xiv, 369 pp. $100. 

The Animal Rights Controversy. Laurence Pringle. 
Harcourt Brace Jovanovich, New York, 1989. viii, 103 
pp., illus. $16.95. 

Antarctic Paleobiology. Its Role in the Reconsuuc- 
tion of Gondwana. Thomas N. Tavlor and Edith L. 
Taylor, Eds. Springer-Verlag, New Pork, 1990. x, 261 
pp., illus. $98. From a workshop, Columbus, OH, June 
1988. 

Antigenic Determinants and Immune Regulation. 
Eli Sercarz, Ed. Karger, Basel, 1989. xii, 189 pp., illus. 
$99.50. Chemical Immunology, vol. 46. 

9 FEBRUARY 1990 BOOK REVIEWS 733 



MICRO-g 
Vibration Isolation 

• Gimbal Piston Isolators 
• Cleanroom compatible 
• 7 standard table sizes 
• Armrests, shelves, casters, enclosures, 

Faraday cages 
• High-performance table tops; high stiffness, 

damping and mass; 5 sizes 
• Tamper-proof internal piston travel restraints 
• Choice of tops: stainless steel laminate, 

granite, or 4" CleanTop® Honeycomb with 

TMC 
Technical Manufacturing Corporation 

15 Centennial Drive, Peabody, MA 01960 
Phone 508-532-6330 • FAX 508-531-8682 

Precision Support 
TMC 34 for Precision Work 

Bird Flight Performance. A Practical Calculation 
Manual. C. J. Pennycuick. Oxford University Press, New 
York, 1989. xii, 153 pp., illus., + diskette in pocket. 
$49.95. 

Carbohydrate Recognition in Cellular Function. 
Gregory Bock and Sara Harnett, Eds. Wiley-Intersci-
ence, New York, 1989. x, 294 pp., illus. $57.95. Ciba 
Foundation Symposium, vol. 145. From a symposium, 
London, U.K., Nov. 1988. 

Carcinogenicity and Pesticides. Principles, Issues, 
and Relationships. Nancy N. Ragsdale and Robert E. 
Menzer, Eds. American Chemical Society, Washington, 
DC, 1989. viii, 246 pp., illus. $54.95. ACS Symposium 
Series, vol. 414. From a symposium, Los Angeles, CA, 
Sept. 1988. 

Cardiac Lymph Circulation and Cardiac Disor
ders. F. Solti and H. Jellinek. Akademiai Kiado, Buda
pest, 1989. x, 178 pp., illus. $24. 

Cardiovascular Function of Peripheral Dopamine 
Receptors. J. Paul Hieble, Ed. Dekker, New York, 1990. 
xviii, 359 pp., illus. $125. Clinical Pharmacology, vol. 
15. 

Evolutionary Phenomena in Galaxies. J. E. Beck-
man and B. E. J. Pagel, Eds. Cambridge University Press, 
New York, 1989. viii, 468 pp., illus. $69.50. Based on an 
institute, Tenerife, Canary Islands. 

Extraterrestrial Civilization. Thomas B. H. Kuiper 
and Glen David Brin. American Association of Physics 
Teachers, College Park, MD, 1989. vi, 121 pp. Paper, 
$16. 

The Female Animal. Irene Elia. Holt, New York, 
1989. xvi, 318 pp. Paper, $12.95. Reprint, 1986 ed. 

Feminism and Psychoanalytic Theory. Nancy J. 
Chodorow. Yale University Press, New Haven, CT, 
1990. x, 286 pp. $25. 

Finance Constraints and the Theory of Money. 
Selected Papers. S. C. Tsiang. Meir Kohn, Ed. Academic 
Press, San Diego, CA, 1989. xii, 403 pp., illus. $49.95; 
paper, $24.95. Economic Theory, Econometrics, and 
Mathematical Economics. 

Finite Element and Finite Difference Methods in 
Electromagnetic Scattering. Michael A. Morgan, Ed. 
Elsevier, New York, 1989. xiv, 383 pp., illus. $58. 
Progress in Electromagnetics Research, vol. 2. 

Fragipans Their Occurrence, Classification, and 
Genesis. Neil E. Smeck and Edward J. Ciolkosz, Eds. 
Soil Science Society of America, Madison, WI, 1989. 
xviii, 153 pp., illus. Paper, $24. SSSA Special Publica
tion no. 24. From a symposium, Atlanta, GA, Dec. 
1987. 

Group Theory in Physics. Vol. 3, Supersymmetries 
and Infinite-Dimensional Algebras. J. F. Cornwall. Aca
demic Press, San Diego, CA, 1989. xxii, 628 pp. $110. 
Techniques of Physics, vol. 10. 

Handbook of Enzyme Inhibitors. Helmward 
Zollner. VCH, New York, 1989. xii, 440 pp. $126. 

Historic Textile and Paper Materials II. Conserva
tion and Characterization. S. Haig Zeronian and How
ard L. Needles, Eds. American Chemical Society, Wash
ington, DC 1989. x, 260 pp., illus. $54.95. ACS Sympo
sium Series, vol. 410. From a symposium, Los Angeles, 
CA, Sept. 1988. 

Historical Literacy. The Case for History in Ameri
can Education. Paul Gagnon, Ed. Macmillan, New York, 
1989. xiv, 338 pp. $24.95. 

The Imperial Animal. Lionel Tiger and Robin Fox. 
Holt, New York, 1989. xxviii, 308 pp. Paper, $13.95. 
Reprint, 1971 ed. 

Latent Inhibition and Conditioned Attention The
ory. R. E. Lubow. Cambridge University Press, New 
York, 1989. x, 324 pp. $49.50. Problems in the Beha
vioural Sciences, vol. 9. 

Learning to Learn. A Study of Swedish Preschool 
Children. Ingrid Pramling. Springer-Verlag, New York, 
1990. x, 120 pp. Paper, $25. 

Lectures on Minimal Surfaces. Vol. 1, Introduc
tion, Fundamentals, Geometry and basic Boundary Val
ues Problems. Johannes C. C. Nitsche. Cambridge Uni
versity Press, New York, 1989. xxvi, 563 pp., illus. $135. 
Translated from the German edition (Berlin, 1975). 

Leukocyte Adhesion Molecules. T. A. Springer et 
a/., Eds. Springer-Verlag, New York, 1990. xvi, 287 pp., 
illus. $84. From a conference, Titisee, F.R.G., Sept.-Oct. 
1988. 

Literature and Science as Modes of Expression. 
Frederick Amrine, Ed. Kluwer, Norwell, MA, 1989. 
xxvi, 195 pp. $67. Boston Studies in the Philosophy of 
Science, vol. 115. 

Lizards of the World. Chris Mattison. Facts on File, 
New York, 1989. 192 pp., illus. $23.95. 

Lunar Base Agriculture. Soils for Plant Growth. D. 
W. Ming and D. L. Henninger, Eds. American Society 
of Agronomy, Crop Science Society of America, and Soil 

Science Society of America, Madison, WI, 1989. xx, 255 
pp., illus. $24. From a workshop, Houston, TX, June 
1987. 

Mammals of Illinois. Donald F. Hoffmeister. Uni
versity of Illinois Press, Champaign, 1989. xviii, 348 pp., 
illus., + plates. $34.95. 

Marmots. Social Behavior and Ecology. David P. 
Barash. Stanford University Press, Stanford, CA, 1989. 
xviii, 360 pp., illus. $49.50. 

Mathematical Modelling. A Case Study Approach. 
Dick Clements. Cambridge University Press, New York, 
1989. viii, 166 pp., illus. $44.50. 

Organometallics. A Concise Introduction. Chris-
toph Elschenbroich and Albrecht Salzer. VCH, New 
York, 1989. xii, 479 pp., illus. Paper, $38. 

Outflow of Cerebrospinal Fluid. Flemming Gjerris, 
Svend Erik B0rgesen, and Per Soelberg S0rensen, Eds. 
Munksgaard, Copenhagen, 1989 (U.S. distributor, Year 
Book Medical Publishers, Chicago). 416 pp., illus. $85. 
From a symposium, Copenhagen, June 1988. 

A Passion for Science. Lewis Wolpert and Alison 
Richards. Oxford University Press, New York, 1989. 
viii, 206 pp., illus. Paper, $8.95. Reprint, 1988 ed. 

Physics in the Making. Essays on Developments in 
20th Century Physics. A Sarlemijn and M. J. Sparnaay, 
Eds. North-Holland (Elsevier), New York, 1989. xvi, 
361 pp., illus. $123.75; paper, $50. 

The Physiology of Human Growth. J. M. Tanner 
and M. A. Preece, Eds. Cambridge University Press, 
New York, 1989. xiv, 215 pp., illus. $49.50. Society for 
the Study of Human Biology Symposia, vol. 29. From a 
symposium, Oxford, U.K., April 1987. 

Science and Reform. Selected Works of Charles 
Babbage. Anthony Hyman, Ed. Cambridge University 
Press, New York, 1989. viii, 356 pp., illus. $59.50. 

Scientists and Their Responsibility. William R. 
Shea and Beat Sitter, Eds. Watson, Canton, MA, 1989. 
xii, 348 pp., illus. $39.95. 

Seasons of the Kachina. Lowell John Bean, Ed. 
Ballena, Menlo Park, CA, and California State Universi
ty, Hayward, 1989. xxiv, 173 pp., illus. $32.95; paper, 
$21.95. Ballena Press Anthropological Papers, no. 34. 
From a conference series, Hayward, CA, 1987-1988. 

Selected Works of Louis Neel. Nicholas Kurti, Ed. 
Gordon and Breach, New York, 1988. x, 522 pp., illus. 
$228. Translated from the French Edition (Paris, 1978). 

The Selfish Gene. Richard Dawkins. 2nd ed. Oxford 
University Press, New York, 1989. xiv, 352 pp. $22.95. 

Sex and Death in Protozoa. The History of an 
Obsession. Graham Bell. Cambridge Univesity Press, 
New York, 1989. xiv, 199 pp., illus. $44.50. 

Sexual Reproduction of Tree Crops. M. Sedgley 
and A. R. Griffin. Academic Press, San Diego, CA, 1989. 
xiv, 378 pp. $85. Applied Botany and Crop Science. 

A Shield in Space? Technology, Politics, and the 
Strategic Defense Initiative. Sanford Lakoff and Herbert 
F. York. University of California Press, Berkeley, 1989. 
xvi, 409 pp. $35. California Studies on Global Conflict 
and Cooperation, vol. 1. 

Sleuthing Fossils. The Art of Investigating Past 
Life. Alan M. Cvancara. Wiley Science, New York, 1990. 
xvi, 203 pp., illus. Paper, $12.95. Wiley Science Edi
tions. 

Social Intelligence and Cognitive Assessments 
Of Personality. Robert S. Wyer, Jr., and Thomas K. 
Srull, Eds. Erlbaum, Hillsdale, NJ, 1989. xii, 225 pp. 
Paper, $19.95. Advances in Social Cognition, vol. 2. 

soviet Science on the Edge of Reform. Harley D. 
Balzer. Westview, Boulder, CO, 1989. xxii, 290 pp. 
Paper, $32.50. Westview Special Studies on the Soviet 
Union and Eastern Europe. 

Spontaneous Alternation Behavior. W. N. 
Dember and C. L. Richman, Eds. Springer-Verlag, New 
York, 1989. xii, 211 pp., illus. $39. 

Statistical Field Theory. Claude Itzykson and Jean-
Michel Drouffe. Cambridge University Press, New York, 
1989. 2 vols. Vol. 1, From Brownian Motion to Renor-
malization and Lattice Theory, xvi pp. + pp. 1-403, 
illus., + index. Vol. 2, Strong Coupling, Monte Carlo 
Methods, Conformal Field Theory, and Random Sys
tems. xvi pp. + pp. 405—810. illus., + index. Each vol., 
$39.50. Cambridge Monographs on Mathematical Phys
ics. 

Thermal Generation of Aromas. Thomas H. Parli-
ment, Robert J. McGorrin, and Chi-Tang Ho, Eds. 
American Chemical Society, Washington, DC, 1989. xii, 
548 pp., illus. $109.95. ACS Symposium Series, vol. 
409. From a symposium, Los Angeles, CA, Sept. 1988. 

Transition Mechanisms in Child Development. 
The Longitudinal Perspective. Anik de Ribaupierre, Ed. 
Cambridge University Press, New York, 1989. xii, 340 
pp., illus. $49.50. From a workshop, Grachen, Switzer
land, March 1987. 

SCIENCE, VOL. 247 


