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g;J!8:llgian, with its horrid tangle of type
faces and indices, may know what I 
mean)." Perhaps my disagreement 
about the beauty of the mathematics, 
or lack thereof, is at the root of my 
feeling that the verbal arguments one 
must present to get around the mathe
matics can frequently be more convo
luted and confusing than the mathe
matics itself. 

In spite of my reservations, this is 
a noble effort, and I am sympathetic 
to its motivating theme. Icke argues 
that "what gets in our way is that the 
concepts are unusual, not that they are 
extremely difficult." It is frustrating 
when reviewers of popular physics lit
erature confuse arguments that are 
unusual or new with arguments that 
are difficult. There is a feeling that if 
you have to think about a scientific 
argument-as distinct from, say, an 
economic or philosophical one--it is too 
difficult to bother worrying about. To 
the extent that this book supports the 
effort to show that a sufficiently moti
vated novice can appreciate the intri
cacies of many of the ideas at the 
forefront of physics, I applaud it. We 
can al] hope that the idea catches on. 

LAWRENCE M. KRAUSS 
9ase Western Reserue Uniuer.~ity 

Cleueland, Ohio 
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The literature on lasers is large, rapidly 
growing and impressive, reflecting the 
rather substantial influence of this tool 
in science and in society. Laser Experi
ments for Beginners, by Richard N. Zare, 
Bertrand H. Spencer, Dwight S. Springer 
and Matthew P. J acobson, aims to fill a 
relatively rarefied niche within this vast 
Ji1:erature. The authors have designed 
a simple experimental program tai·geted 
at high school seniors and college under
graduates and intended to excite stu
dents and expose them to the laser and 
its applications. 

I enjoyed working through this 
book. The program is organized 
around three general phenomena as
sociated with light: scattering, refrac
tion and spectroscopy. The choice of 
experiments is dominated by studies 
of soft condensed-matter systems and 
chemical dynamics. There are light
scattering experiments probing col
loids, emulsions and gels; there are 
experiments probing the time evolution 

✓ 
PHYSICS T ODAY 91 

Vital new books cover key areas 
of physical science research! 

STABILITY OF 
SUPERCONDUCTORS 
by Lawrence Dresner 

Features in-depth coverage of the 
underlying physical principles of 
superconductor stability, emphasizing 
the application of superconductors to 
lhe construction of magnets. Provides 
direct analytic formu las and advanced 
calculation methods for the estimation 
of useful , quantitative results. A vol
ume in the series Selected Topics in 
Superconductivity. 
0-306-45030-5/246 pp./ill./1995/$49.50 

SEMICONDUCTOR 
ALLOYS 
Physics and Materials Engineering 
by An-Ban Chen and Arden Sher 

A comprehensive treatment of semi
conductor alloy properties, starting 
with the fundamentals and progressing 
to a level of precision which will satis
fy the requirements of many engineer
ing applications. Includes review 
problems, ex tensive tab les and figures, 
and end-of-chapter comments on 
future research directions. A volume 
in the series Microdevices: Physics 
and Fabrication Technologies. 
0-306-45052-6/364 pp./i ll./1995/$79.50 
te.xt ~idoption price on orders of six or more copies; 
$42.50 each 

ELECTRONIC PROPERTIES 
OF SOLIDS USING 
CLUSTER METHODS 
edited by T.A. Kaplan and 
S.D. Mahanti 

Describes the increas'ing application of 
cluster approaches to study a broad 
variety of physical phenomena in the 
electronic properties of crystalline, 
noncrystalline, metallic, and insulating 
solids. A volume in the series 
Fundamental Materials Research. 
0-306-450 I 0-0/proceedings/214 ppJillJI 995/$89.50 

Book price.~ an:. 20% hishcr ou1«itlc- US & Cnn;uJn. 

View our catalog on the Internet! 
vin gopher: gopher plcnum.1i1lene1.com 6200 

via tlze World Wide Web: 
gopher://plenum.1itlene1.com:6200 

New editio11! 

ELECTRON ENERGY-LOSS 
SPECTROSCOPY IN THE 
ELECTRON MICROSCOPE 
Second Edition 
edi ted by R.F. Egerton 

"Invaluable ro a wide range of users of 
a11a/ytical electron microscopy.'' 

- Physics Today 
This extensively revised second edi
tion contains • updated coverage of 
electron energy-loss spectroscopy 
applications • recent developments in 
para! I el-recording detectors and 
image-filtering systems • and t.he latest 
progress in the understanding of spec
ti;,I fine structure. Includes new com
puter programs, 80 additional figures, 
and over 900 references. 
0-306-45223-5/47.9 pp.+ index/ill./1996/$1 10.00 
1ex1 ndoption price on orders of six or more copies: 
$65.00 each 

Valuable teaching aids! 

BASIC TRAINING IN 
MATHEMATICS 
A Fitness Program for Science 
Students 
by R. Shankar 

"Of enormous help to all students of 
science, engineering and other sub
jects in which a certain amoulll of 
mathematical fluency is es.l'ential 
for an understanding of rhe course 
material. It can be used eirher as a 
review of lopics already learned or 
as a concise, user-friendly, and 
inrelligent text for learning new 
material." 

- Joel L Lebowitz, Department of 
Mathematics, Rwgers Unive1:1·ity 

0° 306-45035-6/hardcover/382 pplil I/ 1995/$4 7.50 
0-306-45036-4/softcover/382 ppJillJ 19951$26.50 

THINKING PHYSICS 
FOR TEACHING 
by Carlo Bernardini., Carlo 
Tarsitani, and Matilde Vicentini 
0-306-45192- 1/proceedings/45I pp.+ index 
ill./1995/$115.00 

Visit us at APS -
booths #1 22 and #1 24 

and ask about our special 
conference discounts! 

I I ?33 Spring Street. New York, NY I 0013- 1578 
I ~ m Il ml PLENl:JM PUBUSHING CORPORATION ;; : C ;.:,,ephoa«mleIBc 212-620-800011-800-22 I -9369 

APS Show-Booth #122, 124 Circle number 47 on Reader Service Card 



Po, 
You, Opti1CS 

Lib•a•y 

Free 130-page catalog from Rolyn, 
world's leading supplier of "Off-The
Shelf' optics, offers 24-hour delivery 
of simple or compound lenses, filters, 
prisms, 111llTors, beamsplitters, reticles 
plus thousands of other stock items. 

Off•tlle-Sllelf-Optlc• 
2 4 -hour deli very 

RILYN OPTICS 
706 Arrowgrand Circ le, Covina, CA 9 1 722-2 199 

Pho n e (8 18) 915-5707 • (818) 9 15 -57 17 
Pax (818) 9 15-1379 

Circle number 49 on Reader Service Card 

Continents 1 ■ Motion 
S ECOND E DITION 

W alter S ullivan, former science editor 
for Tho N ow York Timas 

An absorbing and highly readable 
history of the idea of continental 

drift-a concept that revolutionized 
our unde¢anding of geology. 

Sullivan traces its tentative 
beginnings in the 19th cenhuy and 
its promulgation by Wegener in the 

l 920s to the accumulation of 
overwhelming evidence in the '60s. 
Tbis second edition is extensively 

updated to rdlect our current 
understanding of continental drift. 

1991, 456 pages, illustrated 
0-88318-703-5, cloth, $50 Me:mbers $40 

0-88318-704-3, paper, $25 Me:mbers $20 
Members of AIP Memher Societies may 

take a 20% discount. 
To order, call 800-488-BOOK 

Fax: 802-864-7626 
Or mail check, MO , or PO 
(plus $2.75 for shipping) to : 

American Institute of Physics -A""!!""l!!"!!P!!!!"" 

c/o AIDC ■ P.O. Box 20 PDDleSS 
Wi.lliston,VT 05495 -~----

of conventional chemical reactions; and 
there are experiments on photoinduced 
chemical dynamics. In some experi
ments, such as laser light diffraction 
from colloidal crystals, the behavior of 
light is the central theme of the meas
urement, while in other cases, such as 
column chromatography, the refraction 
of laser light is used as a tool to reveal 
other physical phenomena. Though 
many topics in laser physics are absent, 
the chosen experiments will be suffi
cient to excite the students and expose 
them to the laser. 

There are five major chapters: scat
tering from disordered systems, dif
fraction from ordered systems, refrac
tion, electronic structure of matter and 
photochemistry. Each chapter begins 
with a short, introductory section that 
uses simple models to elucidate the 
theory needed to understand the ex
periments of that chapter. These in
troductory expositions are a strong 
point of the book. The discussions are 
very clear. Each experimental write
up also has a supplementary discussion 
that further clarifies the ideas of that 
particular measurement. 

The experiments are concept ori
ented and generally quite simple, with 
straigh tforward, step-by-step instruc
tions. The authors also provide a use
ful grading of the experiments in terms 
of their conceptual and technical diffi
culty. With instructor assistance, high 
school students can probably do the 
easier experiments, but generally I 
think the book is better suited for col
lege freshmen and sophomores. Ex
periments utilize low-power helium
neon lasers, store-bought chemicals 
and inexpensive optical components 
such as polarizers, mirrors and sample 
cells. The first chapter of the book is 
devoted to important details, such as 
safety equipment and equipment costs 
and manufacturers. 

Among the most interesting experi
ments to physicists are those connected 
with colloids, emulsions and gels. 
These experiments exploit simple op
tical effects to measure the instabilities 
of complex fluids. Thus experimenters 
gain exposure to some fascinating ma
terials as well as the means to study 
these systems. Later sections, on fluo
rescence spectroscopy and photochem
istry, provide stimulating introductions 
to chemical physics. These experiments 
teach students about energy levels, and 
it is at this point that a more extensive 
discussion of lasers is finally provided. 

Overall, I heartily recommend this 
book as a source of experiments and 
ideas for those of us teaching optical 
physics and chemistry to undergradu
ates. The combined experimental and 
theoretical approach that the book of
fers is not common, and I think it is 
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likely to have a very positive effect on 
students through the sense of scientific 
adventure it engenders. 

ARJuNG. Y ODH 
University of Pennsylvania 

Philadelphia, Pennsylvania 
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Here, in a thorough and straightfor
ward style, is the full current story of 
the algebraic method of describing and 
analyzing molecular rotation- vibra
tion spectra. This approach is based 
on expressing the Hamiltonian of the 
system in powers of the creation and 
annihilation operators of the degrees 
of freedom in which the Hamiltonian 
is cast. Francesco Iachello, Raphael D. 
Levine and their colleagues have been 
developing these ideas for over 12 
years, as they point out in their preface. 
When the first papers appeared, some 
spectroscopists asked why they should 
pay attention to this new method, since 
the traditional phenomenological 
methods had been so successful. Alge
braic Theory of Molecules should settle 
the question. 

The first chapter reviews the quan
tum mechanical description of diatomic 
molecules, familiar to molecul.ar spec
troscopists but not, in this depth, to 
most other readers. The second chap
ter and the appendices lay the basis of 
the algebraic theory and of Lie alge
bras, which are familiar to a different 
part of the audience but not to molecu
lar spectroscopists. For the spectro
scopist, this chapter shows familiar 
material in a form very different from 
the traditional and should be the basis 
for crossing into the new approach. 
Then the book goes into polyatomic 
molecules, with a brief general excur
sion into the mechanics ofpolyatomics, 
followed by a full development, so far 
as it has gone, of triatomic, (linear) 
tetratomic and many-body systems in 
successive chapters. The seventh 
chapter explores the connection be
tween quantum algebraic theory and 
the classical limit, including mean-field 
approaches. A short, concluding chap
ter tantalizes the reader with subjects 
less developed, such as scattering prob
lems and coupling of electronic and 
vibrational degrees of freedom. 

Algebraic Theory of Molecules pro
vides a number of comparisons of re
sults of traditional phenomenological 
descriptions and their algebraic theory 
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