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lity to infer performance of a large 
group of missiles fired in haste and 
anger from tests of a far smaller 
number of rockets that have been 
tuned, primped and launched at lei­
sure. Even if one could make such 
inferences, problems of measure­
ment, pushed nearly to the limits of 
modern instrumentation, remain. 
The politically engaged, of whatever 
persuasion, will find in this chapter 
infuriating ideas as well as a wealth of 
material to support their own points 
of view. 

MacKenzie has done many strate­
gic analysts a tremendous service by 
compiling an enormous set of unclas­
sified data, derived from open sources, 
and using that information to arrive 
at realistic values for the accuracy 
and range of most Soviet and Ameri­
can missiles, from the Atlas D of 1958 
to the Trident D5 of 1990. He has 
carefully compared relative figures 
given freely by many sources, extract­
ed a "best fit" from slightly differing 
data and then sought out the few 
accurate and absolute values that 
have ever slipped into the open to 
calibrate ·the entire data set. Appen­
dix 1 may be the most valuable 
resource in this extraordinarily use­
ful book. 

PETER D. ZIMMERMAN 

George Washington University 
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It is often said that the behavior of 
electrons in semiconductor quantum 
wells provides one of the clearest 
venues for observing quantum me­
chanical phenomena in their simplest 
textbook form. Nowhere else can one 
"see" those particle-in-a-box energy 
levels as clearly as in the interband 
absorption spectrum of a quantum 
well or in the beautiful transmission 
resonance of a double-barrier diode 
seen in the current-voltage trace on 
an oscilloscope. However, the analy­
ses of these systems found in text­
books do not take one very far, and 
the necessity to go beyond the simple 
plane-wave model soon becomes ap­
parent. This book by Gerald Bastard 
of l'Ecole Normale Superieure in 
Paris is designed to help the re­
searcher and the advanced student 
take this step. 

The book was first published in 
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1988. However, at that time the book 
was difficult to obtain from its French 
publisher, and it was expensive, about 
$70 for a paperback. It is therefore 
pleasing that Wave Mechanics is now 
being distributed more widely at a 
price that makes it more accessible to 
students and those of us who might 
want a copy for our own bookshelves. 

Because of the nature of the book 
that Bastard has chosen to write, the 
material is not dated, despite the 

delay between the publication of the 
French and US editions. The book 
concentrates on basic concepts and 
may therefore outlive the plethora of 
collections of review articles that 
characterize this still fast-moving 
field. Bastard makes no attempt to be 
comprehensive; he leaves it to others 
to cover applications. Quantum Semi­
conductor Structures, by Claude Weis­
buch and Borge Vinter (Academic, 
San Diego, Calif. , 1991) has a broader 

Win the Race in Research! 

With: 

Versatility 

• Complete systems lor 
multi-experiment, multi­
user measurement needs 
with quick trouble free 
experiment change-over. 

•Low cost, minimal 
configurations lor speci ­
fic measurement needs 
with future upgradabilily. 

• Dedicated configurations. 
- - ·Flexib;lity • 

One s.ystem covers: 

• Full spectral range from 
4 cm·1 in far IR to 55 000 
cm·1 in UV. 

• Resolution range ·from 
64 cm·1 to 0.0026 cm-1 ;• 

• Interchangeable 1 
detectors lor-all spectral 
regions and sensitivity­
needs. 

Accessibility 

• Open spectrometer 
hardware and software 
architecture. 

• Wide choice of computer 
selectable operating 
parameters. 

• Source code provjded 

• Spectrometer is a node 
on thin-wire Ethernet. 

• 

Now you can buy a top-of-the-line 
FTIR at a mid range price 

This product line is under GSA schedule GS·OOF-2401 A 

Our customers 
have achieved 
breakthrough 
results i:n: 

• High resol ~tiqn wide 
spectral range ptwto­
luminescence o( niany 
semiconductor materials 
and structures. 

• Impurity studies in 
semiconductor materials 
by transmission , 
r~llection and PTIS. 

• Molecular structure 
determination by high 
resolution gas phase 
spectroscopy. 

• FT Raman spectroscopy 
of light sensitive 
proteins. 

··16 situ measurement of 
minor constituents 
related to ozone 
chemistry. 

• Atmospheric chemistry. 

• Matrix isolation studies 
of unstable radicals. 

• Qharacterizalion of high 
Tc and other ceramic 
ll)aterials in far IR. 

BOMEM 
Hartmann & Braun 

Bomem lnc ./Hartmann & Braun 
450 Saini-Jean-Baptiste Ave 
Quebec, Quebec 
Canada G2E 5S5 
Tel.: (418) 877-2944 
North America: 1 BOD 888 FTIR 

See us at Pittsburgh Conference Booth No. 6010 Circle number 57 on Reader Service Card 

104 PHYSICS TODAY FE13RUARY 1992 

but shallower scope, and could serve 
well as a complement for coverage of 
applications and fabrication and ana­
lytical techniques. 

Bastard is especially well qualified 
to teach these basic concepts of semi­
conductor wave mechanics. His own 
research has been wide ranging, and 
he has been at the forefront of many 
of the important developments in the 
field, including the application of the 
Kane model to quantum-well band 
structures, the elucidation of the na­
ture of the electronic states of exci­
tons, impurities, modulation-doped 
structures, coupled wells, Stark lad­
ders and recently spin-flip scattering 
in quantum wells. Bastard's particu­
lar style of theoretical research, 
which stresses the use of analytical 
models rather than more detailed 
computationally intensive methods, 
has lent itself to the writing of this 
book. This approach has given him a 
highly developed intuitive sense, 
which he shares with the reader. 

Thus Bastard clearly explains the 
path from the simple one-band plane­
wave model, to the Ben Daniel-Duke 
refinement, to two- and three-band 
models, and then to the multiband 
Kane model. He fo llows a systematic 
approach in setting up the analytical 
apparatus for the book's topics, which 
include impurity states, modulation­
doped structures, electron scattering, 
optical properties and external fie ld 
effects. The assumptions, approxima­
tions and limitations are clearly 
spelled out, and the basic formulas 
are derived. In what I think are 
particularly interesting sections, no­
tably in the appendixes to each 
chapter, the author gives examples or 
extensions of the developed material. 
An example is the estimation of the 
effect of the lack of inversion symme­
try in III-V quantum wells, a feature 
that is unrecognized by many, includ­
ing many theorists. 

There are a few deficiencies, which 
hopefully can be corrected in future 
editions. The lack of an index is 
frustrating; there are more than a few 
typographical errors; the breadth of 
topics could be increased. Let us 
encourage Bastard to produce a sec­
ond edition, one that might include 
the additional material found in his 
recent chapter (written with J. A. 
Brum and R. Ferreira) in Volume 44 
of Ehrenreich and Turnbull's Solid 
State Physics series (Academic, 1991). 

The claim in the preface that the 
book is intended for undergraduate as 
well as graduate students should be 
taken with caution. Unless the stu­
dents have had two years of solid­
state physics, much time will be 
required to bring them up to speed on 



the ordinary, bulk-semiconductor var­
ieties of such topics as the multiband 
Kane model, the theory of excitons 
and Coulombic impurities, Poisson's 
equation, Boltzmann's transport 
equation and magnetic Landau levels. 
On the other hand, for advanced 
graduate students and researchers in 
the field this is a unique book that will 
be used and referred to often. 

JOEL SCHULMAN 

Hughes Research Laboratories 
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