ULTRA LOW NOISE
AC RESISTANCE BRIDGE

* 10 ranges .002Q TO 2 MegQ
® 20 microvolts to 20 milllivolts excitation
® Each excitation can be varied 0-100%
* Noise equiv: 20 ohms at 300 kelvin
® Dual 5'% digit displays
2x16 characters alphanumeric
* Dual 5% digit set resistance (R, X)
e Candisplay R, AR, 10AR, X, AX, 10AX,
R-set, and X-set
® 10 nano-ohms display resolution
® Mutual inductance (X) option available
* Digital noise filtering .2 sec to 30 min
® |EEE-488, RS-232, and printer output
e |nternal temperature controller available
® Drives our LR-130 Temperature Controller
® Multiplex units available 8 or 16 sensors

LINEAR RESEARCH INC.
5231 Cushman Place, STE 21
San Diego, CA 92110 USA
VOICE 619-299-0719
FAX 619-299-0129

Circle number 73

APS Show—#416

GRAVITY
REFERENCED

INSTALL :
ANYWHERE

UP 10 £60°
OPERATING
RANGE

Our precision tiltmeters give you new
abilities to measure the angular
movement and position of: ¢ Antennae
« Lasers ¢ Telescopes ¢ Foundations
¢ Any machine or structure

Use to find level, measure static tilts or
determine pitch and roll. Choose from
our:

m 500 Series — nanoradian resolution
m 700 Series — microradian resolution
m 900 Series — 0.01 degree resolution

APPLIED
GEOMECHANICS

1336 Brommer St., Santa Cruz, CA 95062 USA
Tel. (408) 462-2801 » Fax (408) 462-4418

Circle number 74 on Reader Service Card

communication in the 1.3-1.7 um
wavelength region, a spectral region
in which low-loss, low-dispersion op-
tical fibers are available.

In general, the quaternary
In, ,Ga,As,P,_, compound is not as
well studied as the more readily
available GaAs, InP and In, 53Gag 47As,
which are used extensively in elec-
tronic devices. The book tries to pre-
sent data on In; ,Ga,As,P;_, lattice-
matched to InP, placing special
emphasis on Ings3GagysAs for y=1
whenever such data are available.
When they are not, interpolation of
data for binary compounds becomes
necessary. The interpolation scheme
is conveniently summarized in an ap-
pendix. This book covers the proper-
ties of III-V compounds quite com-
prehensively, including structural,
mechanical, elastic, thermal, optical,
piezoelectric, electromechanical,
elasto-optic, electro-optic, band-struc-
ture, carrier-transport, phonon and
strain properties. A short summary
of the importance of the topics begins
each section.

Although some properties of all
four binary compounds are given,
sometimes only InP is discussed.
Some noteworthy inclusions and
omissions are discussed below: In
chapter 2 on structural properties, for
example, Adachi provides the usual
data on crystal structures and lattice
parameters for InP, InGaAs and In-
GaAsP. He also includes a discus-
sion on an important but seldom-in-
cluded fact: that the cation—anion
distances in InGaAs and InGaAsP
deviate from the average interatomic
distances in those compounds but are
close to the bond lengths in pure
parent crystals of GaAs and InP.
Chapter 2 also covers ordering but
not spinodal decomposition, which is
important for laser reliability.

Chapter 6 gives a very good and
detailed discussion of electronic en-
ergy-band structure, bowing parame-
ters and electron effective masses and
hole effective masses. It also discusses
the effects of temperature and pressure
on the band gap. The chapter shows
conduction-band and valence-band off-
sets of not only the InGaAsP / InP and
InGaAs / InP systems but also the In-
GaAs /InAlAs heterojunction. How-
ever, Adachi does not mention the band
offsets of the interesting InAlAs / InP,
which has a type II, or staggered, band
lineup.

Chapter 10 presents data on the
transport properties for both majority
and minority carriers, but to be more
meaningful, the velocity-field curves
should indicate the individual doping
levels. Chapter 11 deals with strain,
and it gives a detailed list of disloca-

tion etchants for InGaAsP. For the
critical layer thickness, however, the
chapter discusses InGaAs on GaAs,
instead of the InGaAsP /InP system,
which is the main material system
discussed in the book. Chapter 11
could have been expanded, because
strain is an increasingly important
degree of freedom in device design.
I recommend this book to those
who work on long-wavelength op-
toelectronic devices; the wealth of in-
formation is directed especially to
them. The book might be more
broadly useful if data on all related
binary compounds were included.
CHARLES W. TU
University of California, San Diego
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In the present climate, with many
people claiming that science is too
hard to understand, it is most impor-
tant that competent scientists pre-
sent science to the nonscientist in
simple terms. Authors also should
try to cover the aspects of their sci-
ence of special interest to the readers
to whom the work is addressed.
Now there are many different kinds
of nonphysicists, according to their
background knowledge, their inter-
ests and what they would like to
understand. In this volume, Roger
Newton, a distinguished theoretician,
who has many important contribu-
tions to his credit, above all in scat-
tering theory, presents an outline of
the laws of inanimate nature, that is,
essentially of physics, for the non-
physicist who is philosophically
minded.

The book is for readers who are
more interested in the methods by
which physicists arrive at their con-
clusions than in the conclusions
themselves. This is not stated explic-
itly, but it is seen by implication from
the treatment, in the course of which
the author explains carefully and
clearly the ways physicists reason.
For example, the introduction starts
with the question whether the most
characteristic thing about physics is
its high precision. An alternative ti-
tle for the book might well be, What
Makes Physicists Tick?

The author credits his readers with
powers of abstraction. He reminds
them on one page what logarithms are,
and on another he introduces partial
differentiation and partial differential
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equations. Fortunately, logarithms
are used only once and partial differ-
ential equations not at all.

Generally, the nature of the rea-
soning is brought out more clearly
than is the content, even where a few
additional words could give the
reader a simple picture. For exam-
ple, it would take only a sentence or
two to explain how the photoelectric
effect support the hypothesis of light
quanta. The book says only: “Ein-
stein . . . had invented the concept of
light quanta or photons, an idea that,
among other things, explained the
photoelectric effect.”

Similarly, in getting across the
counter-intuitive idea that the rela-
tive timing of a distant event may
appear different to different ob-
servers, it would surely help in ex-
plaining relativity to illustrate the
impossibility of comparing times at
distant places.

All these points concern presenta-
tion; overall the author has given a
good account of how the physicist
reasons. I do, however, disagree with
his description of the “arrow of time,”
in which he fails to take into account
the fact that, in most problems, we
specify initial but not terminal con-
ditions.

RUDOLF PEIERLS
Oxford, England
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The physics community enthusiasti-
cally welcomed the publication of Nu-
clear Shell Theory by Amos de-Shalit
and Igal Talmi in 1963. Talmi, one
of the pioneers of the nuclear shell
model, has now expanded upon this
original effort in Simple Models of
Complex Nuclei, which focuses on the
nuclear shell model and the interact-
ing boson model.

This volume is part of the Contem-
porary Concepts in Physics series
(Volume 7), whose purpose is to pro-
vide technical books on forefront sub-
jects of current research that are rig-
orous and complete enough to be
directly useful to both professional
physicists and serious physics gradu-
ate students. In this regard the pre-





