
LOCK-IN
AMPLIFIERS?

"Sure they've been used by thou-
sands of scientists and engineers
to solve a wide variety of applica-
tions problems, but what could I do
with a lock-in amplifier?"

Well, you could measure weak
photoluminescence decay. You
could measure birefringence in ma-
terials. You could construct a self-
balancing ac bridge. You could do
IR quantum counting. You could
build a temperature controller. You
could stabilize your laser. You could
conduct non-destructive testing.
You could study ac losses and flux
motions in superconducting ma-
terials. You could . . . .

The truth is that the applications for
lock-in amplifiers are virtually un-
limited. If you'd like to learn more
about how lock-in amplifiers can
solve your instrumentation problem,
send for our latest lock-in amplifier
applications catalog. It contains de-
tailed discussions of what lock-ins
are, what they do, how they do it,
which types are best for what and,
of course, typical applications.

Write Princeton Applied Research
Corporation, Scientific Instrument
Division, P.O. Box 2565, Princeton,
New Jersey 08540, or telephone
(609) 452-2111. In Europe, contact
Princeton Applied Research GmbH,
D8034 Unterpfaffenhofen, Wald-
strasse 2, West Germany.
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Three short reviews of recent devel-
opments complete the book. One, on
new vacuum pumps, gives a useful over-
view, but little critical guidance of the
practical advantages. The second re-
view provides thumbnail sketches of in-
struments for surface analysis and gives
reference to extended reviews of each.
The final article, on sputtering, is inter-
esting but probably misplaced in a
manual that otherwise ignores thin-film
technology. The handbook on this lat-
ter subject edited by Leon Maissel and
Reinhard Glang provides a more infor-
mative text.

The early sections and tables in this
manual use SI units, a valuable point
since the conversion from Torr to Pas-
cal in inevitable; unfortunately, the text
reverts to older units at an early page.
The book contains innumerable typo-
graphic errors and, despite some good
sections, remains a disappointment.

JACK SINGLETON
Westinghouse Research Laboratories

Pittsburgh, Pennsylvania

Galileo:
Study

A Philosophical

D. Shapere
161 pp. U. of Chicago Press, Chicago, 1974.
$9.75 hardcover, $2.95 paperback

Galileo continues to be a source of end-
less fascination for many historians and
philosophers of science. One of the lat-
ter, Dudley Shapere of the University of
Illinois, has thus chosen some aspects of
Galileo's studies in motion for the first
of a series of examinations of "impor-
tant episodes in the development of
science . . . which are of relevance to the
philosophical questions concerning the
rationale of the scientific enterprise."

One of the major issues of contention
in interpretations of Galileo has been
the significance for him of the ideas of
Plato and Aristotle. Shapere provides
a valuable background for this issue by
analysing the views of nature held by
these two Greeks. In addition he ex-
amines various theories of impetus held
by several medieval thinkers, especially
John Buridan and Nicole Oresme.
Shapere continues with a brief study of
Galileo's early thoughts on motion,
which, he says, consisted of applying
principles of Archimedean analysis to
the Aristotelian view of natural mo-
tions, combined with one version of im-
petus theory.

Shapere then examines Galileo's ma-
ture studies of motion, especially with
regard to the extent to which Galileo
did or did not possess a clear idea of in-
ertial motion. Shapere's interpretation
revolves about his conviction that circu-
lar motion was central to Galileo's view

of the universe. He cites numerous
passages to argue that Galileo could not
break the spell of circularity, and treats
Galileo's straight lines as approxima-
tions to arcs of large circles. But Gali-
leo's occasional use of tangential mo-
tions never qualify as inertial for Shap-
ere, because they are "the result of an
acquired impetus."

Shapere examines and rejects the
earlier interpretations of Galileo, such
as the empiricist version of Ernst Mach,
and the Platonist version of Alexandre
Koyre. He finds that Mach paid too
little attention to the debt that Galileo
owed his predecessors, and that Koyre's
apriorist views are not suitable either
for Galileo or for physics. Shapere
suggests that Galileo may have used hy-
pothetico-deductive analysis, and that
experiments "could have been impor-
tant in his achievements."

By concentrating on the unity of Gal-
ileo's world-view (held together by cir-
cles), Shapere continues the view of
Galileo as philosopher that has become
so popular in recent decades. Shapere
seems to have cleared a lot of weeds
from the field of Galileo studies, but the
tender shoots he has left appear pretty
sparse.

JAMES MACLACHLAN
University of Toronto

Toronto, Ontario

Nonequilibrium Statistical
Thermodynamics

D. N. Zubarev
489 pp. Consultants Bureau, New York,
1974. $25.00

D. N. Zubarev is well known for his
many important contributions to statis-
tical physics. His book is very well pre-
pared, referenced and edited, and also



very well translated from Russian by P.
J. Shepherd. In the first three chapters
(half the book), Zubarev discusses the
basic foundations of statistical mechan-
ics dealing with classical and quantum
systems in equilibrium and driven by
mechanical perturbations. The last
chapter details the method of the non-
equilibrium statistical operator, which
was principally developed by the author
and his research group.

Throughout, discussions are thorough
and thoughtful with logical and
straightforward presentations. The
college professor who teaches a course
in statistical physics at the upper un-
dergraduate or first-year graduate level
may find the first half very helpful be-
cause Zubarev discusses many ques-
tions about the foundations of statisti-
cal mechanics that are glossed over in
standard textbooks—and he clearly
points out what has been established
and what has not. In other words the
book serves as a first-rate reference
about these questions.

The second half is considerably more
difficult to follow; it deals with more
complicated nonequilibrium processes.
He introduces the more involved physi-
cal concepts as well as the more sophis-
ticated mathematical tools. This part
will be useful for study by advanced
graduate students and researchers. In
summary, the monograph is an excel-
lent addition to the growing literature
in nonequilibrium statistical thermody-

namics.
SHIGEJI FUJITA

State University of New York
Buffalo

Introduction to Quantum
Optics

H. M. Nussenzveig
246 pp. Gordon and Breach, New York,
1973. $19.95 ,

Physics has been profoundly influenced
in the last three decades by the avail-
ability of sources in different octaves of
the electromagnetic spectrum. The
1950's saw the application of coherent
radio and microwave radiation to the
elucidation of atomic, molecular and
even field-theoretic physics. Nuclear
magnetic resonance is a prime example
of the first two, while the Lamb shift
and anomalous moment of the electron
shook field theory out of the doldrums.
With the advent of the laser in the early
1960's physics again took a great leap
forward. As an intense source of elec-
tromagnetic radiation, the laser led to
the field of nonlinear optics, and its
unique coherence properties led to
many fascinating phenomena such as
photon echo, self-induced transparency
and optical nutation. The great bulk of

the electromagnetism mentioned above
is most appropriately described via the
classical Maxwell equations. However,
in many laser-based problems, the
quantum nature of the electromagnetic
field is apparent; this observation has
occasioned much study over the past
ten years. For example, the fundamen-
tal understanding of the linewidth and
photon statistics of laser radiation re-
quires the quantum theory of radiation.
It now appears likely that the 1970's
will see the advent of the x-ray laser
and the quantum properties of the
emitted radiation will be of even greater
interest.

It is in this context that H. M. Nus-
senzveig's Introduction to Quantum
Optics fits. It begins by developing the
notion of coherence in the electromag-
netic field both classically and quantum
mechanically and applies these con-
cepts to such topics as laser theory and
superradiance. It is perhaps worth not-
ing that "Dicke-superradiance" has not
had much impact on laser physics to
date, but with the advent of uv and x-
ray lasers (involving swept excitation),
it promises to be of considerable inter-
est. This has been borne out by recent
studies. Nussenzveig has consistently
aimed his presentation at the maximum

Measuring vacuum/pressure in corrosive,
condensible or dirty gases such as:

Cl2 N0x Br2 F2?
you should know about MKS Instrument's
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single-sided sensor
featuring unique diaphragm-curvature sensing
Over the past five years,
manometer systems capable of handling
highly corrosive and dirty gases have
been pioneered and perfected by MKS.
Included is an entirely new sensor de-
sign concept in which diaphragm cur-
vature rather than deflection provides
direct measurement of absolute or differ-
ential pressure completely independent
of gas composition.
Single sided design exposes the gas only
to inconel, monel or stainless steel in
the measuring cavity. No glass, ceramics
or organics. Corrosive attack on the sen-
sor is essentially eliminated; contamina-
tion of the vacuum by the sensor is
minimized and particulate matter can be
removed by a solvent.
The diaphragm is grounded, eliminating
the electrical leakage path problems of
conventional "floating diaphragm" types
and permitting the construction of
vacuum-tight bakeable sensors. Degas-
sing is quick and easy. Over-pressure
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protection is built in. No inlet filter is
required so response is fast at low pres-
sures. Output is a 10 vdc signal linear
with pressure.
The MKS Single Sided Sensor design vir-
tually eliminates problems associated
with dirty or difficult-to-handle gases. It
is available for use with a variety of
MKS Readout Modules ranging from a
simple meter to digital readout with
8421 BCD output. All readings are in
direct pressure units.
Delivery time is 30-45 days. Send for
Bulletin 310

MKS INSTRUMENTS, INC.
PRECISION PRESSURE-VACUUM MEASUREMENT

25 ADAMS STREET
BURLINGTON, MASS. 01803 TEL. 617-272-9255
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