
perimental and theoretical work on many
aspects of liquids specializing on liquids
under tension, cavitation and super-
heating. He has written two earlier
books, one of which dealt with liquids.

The subject matter includes topics in
the statistical mechanics of static and
dynamic properties of classical and
quantal fluids, hydrodynamics, acoustics,
ultrasonics and rheology. Considering
the diversity and difficulty of the subjects
chosen for the book, it is appropriate to
summarize the intentions of the authors.
In the preface we find: (1) "The book is
designed to be of use to students of both
pure and applied sciences at all levels .. .";
(2) "Research workers, in teaching or in-
dustry, . . . may use it as a reference book."
(3) "A novel and important feature of the
book lies in the emphasis on both molec-
ular and macroscopic approaches to liq-
uids and the demonstration of how they
complement each other." For a book of
14 chapters, two appendices and an index,
all which occupy only 274 pages, it is clear
that we should not expect that all three of
the objectives quoted above would be re-
alized with equal success.

The level of the material, the limited
number of journal references and the fact
that neither recent nor current problems
are discussed in depth make the book
challenging to advanced undergraduate
or beginning graduate students and re-
searchers who are new to the general field
of liquids. Because of the absence of
problems, the book is not suitable as a
primary text for teaching. The synthesis
of the particular microscopic and macro-
scopic approaches to liquids chosen by the
authors is indeed an important feature
and one that will make this book novel for
students. It is conceivable that the seri-
ous beginner will be encouraged to pursue
research along the lines of this juxtapo-
sition.

The late professor John Gamble Kirk-
wood, to whom the book is dedicated,
apparently had considerable influence on
H. N. V. Temperley during his visit to
Yale in 1952-53. The influence of Kirk-
wood is manifested in several passages.

Rating the individual chapters is diffi-
cult since clarity generally prevails.
Nevertheless, on the basis of content, the
treatments of intermolecular forces, hy-
drodynamics, ultrasonics, surface phe-
nomena, mixtures and liquid helium
(chapters 3, 6, 7, 9, 11 and 14 respectively)
are probably the strongest. The term
"liquids" is used rather liberally
throughout the book to include gases and
liquids as well as models of fluids that
show no distinction between these
phases.

In summary, Temperley and Trewna
have produced a well-written introduc-
tory survey of several microscopic and
macroscopic approaches to liquids, which
should be quite useful to beginners. The
book would probably be appropriate for

their personal libraries if it were priced at
about 60% of the recommended figure.

HAROLD J. RAVECH6
Chief, Thermophysicn Division
National Bureau of Standards

Washington, D.C.

Gradient Index Optics

E. W. Marchand
166 pp. Academic, New York, 1978.
$16.50

This book reviews the current status of

the rather specialized field of gradient-
index media and its application in optical
imaging systems. The author describes
recent advances in both theory and ex-
perimental materials, he does not, how-
ever, cover the associated field of
graded-index fibers for optical commu-
nications. The only fibers discussed are
the SELFOC imaging fibers. Erich
Marchand has made significant contri-
butions in this field and is realistic in his
approach; he provides an accurate and
pragmatic picture of the state of the art.

The book has sufficient introduction
for readers familiar with basic electro-
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60 DAYS...
Physical Electronics, the
leading supplier of sur-
face analysis instrumen-
tation, is now offering 60
day delivery on a wide
range of popular, field-
proven components, in-
cluding:

a Ion Guns
a Auger Analyzers
° ESCA Analyzers
a LEED Equipment
a Specimen

Manipulators

For further information,
contact your local PHI®
representative or our
main office; Perkin-Elmer
Corporation, Physical
Electronics Division, 6509
Flying Cloud Drive, Eden
Prairie, MN, U.S.A., 55344,
or call (612) 941-5540.
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In one compact, por-
table package is more
processing power and
versatility than you've
ever seen before; all at
a modest price.

The Model 4203 can work harder
when your signal gets noisier.
That's because the large capacity
(28-bits) memory lets you
average more sweeps, without
data overflow or data loss. You
see cleaner, crisper waveforms
on the built-in, fully annotated
CRT. Take advantage of the
distinctive properties of Ex-
ponential, Linear Summation, or
Normalized averaging modes.
Unlike other commercial aver-
agers, the Model 4203 provides
these three modes because

• not all applications are alike

• not all signal characteristics
are alike

• not all user preferences are
alike

More Than An Averager

Use the Model 4203 as a
processing digital oscil-
loscope to capture,
quantify, manipulate
and display single or
repeating events.
Memory partitioning,
single/dual channels,
arithmetic functions,
four histogram modes,
curve integration, and
digital interface options
(RS232, IEEE-488)
broaden the Model
4203's scope of uses.

Applications Galore...

Typical applications for the
Model 4203 include

• Magnetic resonance studies

• Animal evoked response

• Lifetime measurements

• Chemical kinetics

• Rotating machine diagnostics

• Deep Level Transient Spec-

INTRODUCING

THE MODEL 4203
SIGNAL AVERAGER

for Signal-to-Noise
Enhancement
and More . . .

inn

troscopy (DLTS)

532



A UNRIVALED MULTI-
PROCESSING
FEATURES:

-3 AVERAGING MODES
Exponential

* Linear Summation
•Normalized

-4 HISTOGRAM MODES
•Multichannel Scaling
'Latency Histograms
•Event Correlogram
•Time Interval Distribu-
tion

-TRANSIENT RECORDING
•Transient Averaging

B SIGNAL ACQUISI-
TION SWEEPS auto-
matically stop when reach-
ing PRESET SWEEPS set-
ting, 1-999,999. Internal
crystal oscillator controls
waveform sampling rate
(DWELL), 5 us to .9 s per
point. Even slower with ex-
ternal clock. Interface op-
tion for a fast transient
recorder allows extremely
fast signals to be averag-
ed, up to 10 ns/ point.

CRT displays coordinate
(X-Y) data of any selected,
cursor-intensified address.
Integration (INT) mode will
quantify the area of any
waveform segment or i
spectral line traversed by
the pushbutton controlled
cursor. The answer ap- §
pears on the CRT as
counts. Zero mode selec-
tion permits AX, AY mea-
surements—i.e., cursor
data presented is referenc-
ed to data in any pre-
selected address. . H

• " * * - • .

•MODEL 4203-V

STORED CURVES IN
FULL MEMORY AB or
in either memory half are
viewable separately or
together. Available func-
tions A - B and A/B
simplify background sub-
traction and data nor-
malization measurements.
DC calibration signals (0,0;
1,1) facilitate X-Y recorder
setup.

ANNOTATED 8X10 ^
c m CRT displays impor-
tant instrument settings,
operating parameters (e.g.
elapsed sweeps), cursor
data, and CRT calibration.
Photographing signal
waveforms directly off the
annotated CRT face makes
record keeping especially
convenient.

TWO INDEPENDENT
SIGNAL CHANNELS,
each with separate gain/dc
offset controls, and
memory group selection
(AB-2K points; A.B-1K
points each) allow either
sequential or concurrent
signals to be acquired,
analyzed and stored in-
dependently. ,

For your new Model 4203
catalog, call, write, or use the
reader service card.
Orel* No. 22 on Raadar Sarvlca Card
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magnetic theory up to Permat's principle.
The discussion is restricted to isotropic
inhomogeneous media throughout.

The author starts with spherical gra-
dients and describes the Maxwell fish-eye
lens and the various improvements to it.
He revises the general equations and de-
velops a set of ray-tracing equations.
These allow normal computer ray-tracing
approaches to be used to analyze optical
systems in a similar manner to homoge-
neous lenses. The analysis then moves to
axial gradients, with special attention to
their use with spherical surfaces. In ad-
dition, Marchand discusses the applica-

tion of thin homogeneous layers for anti-
reflection coatings.

The next section considers radial gra-
dients, in particular the GRIN rod lens.
This is followed by further generalizations
that allow ray tracing in arbitrary graded
index media using numerical procedures.
The book also describes third-order ab-
erration theory in some detail. Although
the author mentions the importance of
fifth-order aberrations for high-quality
imaging, the reader is directed to other
references for this problem.

The author reviews the somewhat lim-
ited design work that has been done so

New Generation
DIGITAL

SQUID
SYSTEMS

COMPREHENSIVE LHe dewar designs
• non-metallic superinsulated

construction
• custom designs and standard series

STATE OF THE ART digital squid electronics
104 kHz digitization rate
12,000 flux-lock-loop resets/sec
32 bit dynamic range (193 db)
digital resolution tVi LSB
(2.4x10~4 O,,//Hz")
daisy chain multi-unit operation
single RS-232C serial data link

COMPLETE sensor array configurations
• multi-component gradiometer/

magnetometer designs
• second order biogradiometer

configurations
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far—one of the major problems being
chromatic aberrations. Finally he in-
cludes a useful chapter on techniques for
fabricating index gradients followed by
one reviewing some standard methods for
measuring them.

Overall the book is a useful and accu-
rate review of a rather specialized subject.
It also confirms that further development
is required before these optical elements
are found in practical systems.

L. S. WATKINS
Western Electric Co. Inc.

Princeton, N.J.

Nuclear Energy in Germany

K. Winnacker, K. Wirtz
370 pp. Amer. Nuclear Soc, La Grange
Park, III., 1979 (German ed., Econ,
Dusseldorf, Fed. Rep. Germany, 1975).
(Price not stated)

In the introduction to the English trans-
lation of their 1975 Das Unverstandene
Wunder—Kernenergie in Deutschland,
authors Karl Winnacker and Karl Wirtz
tell us "the acute problems of nuclear
energy" are now in the "political arena"
(p. ix) "The opposition and arguments
against the utilization of nuclear energy
are increasing to an extraordinary degree
and threaten to interfere with an indis-
pensable development." (p. 326) This
book is their attempt to counteract the
opponents of nuclear power by explaining
the science and recounting the history of
German reactors. Barry Commoner and
the Solar Lobby need have no concern,
however. J^uclear Energy in Germany
is too dull and dogmatic to appeal to the
layman and too lacking in scholarship and
analysis to interest the general historian.
The only class of persons it may benefit
are the specialists in the history of Ger-
man nuclear reactors. They will find di-
verse items drawn from the files and the
memories of two men, Winnacker and
Wirtz, who were participants in that his-
tory.

The elder author, Winnacker, be-
came an executive of the I. G. Farben
company under the Nazis. From 1952
onwards, he served as chairman and then
President of the board of Farbwerke
Hoechst AG, an important German
chemical firm. He was also first presi-
dent of the German Atomic Forum, a
group formed in 1959 to win public sup-
port for nuclear power, as well as serving
for many years on the German Atomic
Commission, which advised the minister
for atomic affairs. Wirtz is a nuclear
physicist who worked with Werner
Heisenberg on uranium piles in wartime
during the Hitler period, and subse-
quently was prominent in German reactor
development.

The book divides roughly into three
parts. The first chapter and parts of the
second and third present the background


