
MAKE YOUR NEXT LOCK-IN AMPLIFIER
A KEITH LEY

GRGcIT PGRFORmanCG...
easv TO use...

LOW COST as WGLL.
CHECK THESE PERFORMANCE FEATURES

New 840 AUTOLOCTM Amplifier
measures 25 nV to IV with con-
venient differential input. Opti-
mizes stability and noise rejec-
tion through selectable ac and
dc gain. Wideband operation to
15 kHz. Optional plug-ins offer
tuned operation.

Operational veracity assured by
indicators and monitors at all
critical points including ac input,
demodulator input and output
and reference channel. Refer-
ence frequency can be read
directly on meter. No calibration
required.

The AUTOLOC reference pro-
vides automatic frequency track-
ing, 370° calibrated phase ad-
justment, switched quadrature,
built-in second-harmonic. Oper-
ates on almost any waveform.

Recovers signals up to 90 db
below noise. Extends to 140 db
with optional filter card. Built-in
time constants from 3 millisec-
onds to 100 seconds. Zero sup-
pression to 100 times full scale.

Add the Model 103A Nanovolt
Amplifier and get all the above
features plus 1 nV sensitivity.
We call it the System 84. The
103A is powered by the Model
840. Use our Model 1037 Input
Transformer to extend resolu-
tion to 75 pV.

Model 840 AUTOLOC Amplifier $1395

Model 103A Nanovolt Amplifier 495

System 84 (Both 840 and 103A) 1895

Model 1037 Input Transformer 195

Models 8401/2 Filter Cards (Each) 150

(U. S. A. Prices)
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students tend to find troublesome.
Each chapter ends with a set of prob-
lems, the answers to which are given at
the end of the book. Whereas some of
the answers merely consist of numerical
results, many of them contain a brief
explanation of the method of attack.
The bibliography that completes the
book is adequate, although it does not
include some of the more recent texts
such as those by Bertram E. Warren,
Leonid V. Azaroff, Jerome B. Cohen or
Arthur J. C. Wilson.

In summary, while less ambitious
in scope than many other introductory
books on x-ray crystallography, Woolf-
son's text suceeds as well or better than
most in explaining those aspects of the
subject that he has chosen to include.

Allen X. Goland
Brookhaven National Laboratory

Experiments in
Physical Optics
By M. Francon, N. Krauzman,
J. P. Mathieu, M. May
271 pp. Gordon & Breach,
New York, 1970. $19.50

The title is a little misleading, because
the book is not concerned with experi-
ments to be performed by students but
rather with those that might be per-
formed as class demonstrations. More
than 100 experiments are described, and
although very few are quantitative,
they still demonstrate a very wide range
of phenomena in physical optics. In
each case, the principle of the experi-
ment is first outlined and the effect to
be demonstrated is described. A list of
the necessary apparatus is then given in
adequate detail and the adjustment of
the apparatus is explained. The book is
well illustrated both with ray diagrams
and some sketches of apparatus.

An essential feature of a demonstra-
tion experiment is that it should be visi-
ble to a class of students; the authors are
careful to indicate which demonstra-
tions can be projected on to a screen,
which require a television camera and
screen, and which require individual ob-
servation by the students in turn.
There are very few in this last group.

The title of the book invites compari-
son with laboratory texts, and in partic-
ular, with Optics Experiments and
Demonstrations by C. Harvey Palmer.
However, these two books are intended
for different readers. Palmer's book is
full of the sort of detail that a student
needs and also includes many references
where points are elaborated. The pres-
ent volume is clearly meant for the ex-
perienced teacher. There are no refer-
ences and while the notes on the prin-
ciples of the experiments are perfectly
adequate as reminders, they are too
brief to be of much use to someone who
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Michelson
interferometer, arranged
for the observation of
the fringes of an air
wedge. The air wedge
is the distance in air
between mirror Mi and
the image of M- at Mi.
(From Experiments in
Physical Optics.)

is not moderately familiar with the sub-
ject.

Surprisingly there are only ten photo-
graphs of optical effects, and as these
are the sort of picture found in almost
every book on optics, they are of little
value.

This book must represent many years
of practical experience in the teaching
of optics (at the University of Paris).
While none of the experiments appear
to be novel, their wide range and the
practical detail of the descriptions of
the demonstration apparatus and its
adjustment make this an invaluable
book for those teachers of optics who
have not yet developed their own reper-
toire of demonstrations and a useful one
for those who have.

The translation is by S. Mallick of the
Paris Institute of Optics, and is excel-
lent with very few examples of the pe-
dantic phrase that so often intrudes.

Douglas W. O. Heddle
University of York, UK

Mechanics, Waves and
Thermal Physics
By R. L. Armstrong, J. D. King
563 pp. Prentice-Hall, Englewood Cliffs,
N.J., 1970. $9.95

This book is a new addition to the rap-
idly growing shelf of texts available for
an introductory sequence of physics
courses for science students. It is de-
voted to classical and relativistic me-
chanics, wave motion, some atomic and

statistical physics, thermodynamics and
even contains elements of solid-state
theory. It does not discuss electricity,
magnetism, or optics. Some knowledge
of calculus is assumed; all other mathe-
matical tools are provided.

It is a cleanly and carefully written
book—the various topics are treated
coherently, in a logical sequence, and in
simple and lucid language. Major for-
mulas are derived with care and receive
adequate physical interpretation.
There are many diagrams and pictures
and a good collection of illustrative
problems. It appears to be the kind of
book that could be read and compre-
hended easily by even a mediocre stu-
dent.

I particularly like the extensive and
early discussion of the role of frames of
reference in both classical and relativ-
istic physics, a topic frequently either
ignored or badly handled in an elemen-
tary text. It is treated here carefully
and includes elements of transformation
theory.

I confess, though, that I am troubled
by what seems to me to be an ad hoc
and early introduction of relativity,
which is neither adequately motivated
by the physics nor terribly well con-
nected to the rest of the book. This
arrangement is justified by the authors
on the ground that it adds excitement to
the course. That may be the case, but I
remain skeptical of its efficacy. The
discussion of atomic physics prior to any
treatment of electricity and magnetism
raises conceptual difficulties that are

KEITHLEY'S
NEW CURRENT

AMPLIFIER
MAKES SMALL

CURRENTS
INTO GIANTS

... faster than anything
Whether used in mass spectroscopy,
fast semiconductor production tests,
photomultiplier outputs, or whatever,
the Model 427 Current Amplifier opens
new dimensions in low level current
measurements. It can perform opti-
mumly for dynamic range or response
time, according to user's wishes. It fea-
tures sensitivity to 1014 ampere, switch-
selected rise times to 15 microsecond
and over 80 dB dynamic range. Built-in
zero suppression and overload protec-
tion add to operating convenience.

RANGE

RISE TIME

DYNAMIC RANGE

STABILITY

SUPPRESSION . .

PRICE.

10"» to 10 3 A

15 M S to 0.3 sec.

. 40 to 80 dB

. 5 0 0 M V / ° C

. 10 3 to 10 10 A

$795 U.S.A.
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