
RUTHERFORD

most literarily graceful and historically
perceptive book, although it is too thin
to do justice to its subject. Andrade's
biography, moreover, sparkles when
describing the pre-World-War-I Man-
chester with which he was familiar,
while no similar feelings of turn-of-the-
century Montreal, or Cambridge-of-
the-1930's are evoked by Eve or Feath-
er, respectively.

Feather's book, now reissued, stands
on other merits. It is a straight-for-
ward, clear, fairly short and readable
account of the main lines of Ruther-
ford's research. The several works for
which he is famous—the disintegration
theory of radioactivity (with Frederick
Soddy) of 1902-1903, the nuclear atom
of 1911, and artificial disintegration of
elements, 1919—are naturally empha-
sized. Other topics are also discussed,
though rarely in depth, and the book's
chronological arrangement effectively
precludes thematic continuity. This is
probably satisfactory for the book's
presumed audience, the intelligent lay-
person, and even desirable for one who
would collect the entire original series
(which includes lives of Sir Edward
Elgar, Jellicoe, Lord Kelvin, Marshal
Foch, and Lord Kitchener).

To the extent that the biography de-
votes space to Rutherford's laboratory
accomplishments, Feather has indeed
written a scientific life. Yet, aside
from a first chapter on "The Outlook of
the Scientist," which is part philosoph-
ical and part background material,
these accomplishments are rarely seen
against any description of contempo-
rary science. Rutherford's New Zea-

land youth and many subsequent
events in his career are presented, giv-
ing a reasonable overview of his life,
but one is left feeling that this life has
not been related to its scientific times.

With the hindsight of more than
three decades since the book's original
publication, it is interesting to see that
Feather, a distinguished alumnus of
Rutherford's Ca endish Laboratory, at
the time felt no need to discuss the de-
tails and importance of such topics as
C. E. Wynn-Williams' advances in
electronic counting of particles, Ruth-
erford's early work in nuclear fusion or
the influence of theory upon the labo-
ratory's experimental progress. Nor is
Rutherford's role as a power in the "es-
tablishment" of science analyzed.
Presumably, these subjects were not
then considered significant enough.
Since the book is a virtually unaltered
reprint, these points are offered as in-
sights to a 1940 viewpoint, not as criti-
cism. What may be regarded with
some slight unhappiness, however, is
the missed opportunity to add a few
words to this 1973 edition regarding the
laboratory's altered direction, under
Rutherford's successor, W. L. Bragg,
away from nuclear physics, into pi-
oneering research in molecular biology
and radioastronomy.

LAWRENCE BADASH
University of California
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IR—Theory and Practice
of Infrared Spectroscopy

N. L. Alpert, W. E. Keiser, H. A. Szymanski
380 pp. Plenum, New York 1973. $7.95

Infrared spectrometers and spectropho-
tometers are standard equipment in
many laboratories. A variety of com-
mercial models is available ranging
from relatively inexpensive apparatus
with limited versatility to complex in-
struments offering the choice of many
operating modes. They can all be used
for qualitative and quantitative analy-
sis and the spectra produced can aid in
the structural analysis of molecular
compounds. However, the usefulness
of the data and of their interpretation
depend on the skill and experience of
the operator.

This paperback, which is derived
from the second edition (1970) of a
book first published in 1964, is a help-
ful introduction to the chemical appli-
cations of infrared spectroscopy. The
authors discuss the operation and char-
acteristics of typical spectrophotome-
ters and the relationships between the
spectra and the structures of absorbing
molecules.

Nelson Alpert and William Keiser,
both of whom have associations with
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instructor's resource book

-student supplement

^student study guide

Jastrow/Thompson's Astronomy:
Fundamentals and Frontiers, 2nd Edition
has everything that made the 1st edition
so appealing to professors of liberal arts courses . . ,

The same exciting coverage of central themes in 20th
century astronomy (with emphasis on their philosoph-
ical and humanistic implications) . . . the same clear,
easy-to-read style . . . and the same unique approach to
astronomy which begins with the stars, galaxies, and
cosmology.

Not to mention findings about the sun, including the
latest solar eclipse . . . an appendix, Methods of Mea-
surement, that shows students how to quantitatively ana-
lyze the stars and planets . . . and completely rewritten
chapters on the Moon and the planets—all new in the
2nd edition!

As if the text weren't enough, now there's an Instructor's
Resource Book that contains additional in-depth mate-
rial on topics of special interest—such as new research
results on the mathematical aspects of astrophysics and
Cosmology—plus teaching suggestions for each chapter
. . . and nearly 800 examination questions with answers.

Add to that the Student Supplement and the package is
almost complete. It has the advanced in-depth material
for students—perfect for your classes with a higher level
of mathematics. And the moderate price of $2.95 keeps
it within student means.

To complete the package there's a Student Study Guide.
It's a self-paced companion book that helps students
learn interactively from the text and assists you in
courses built around student-paced or personalized
instruction modes. And like the Instructor's Resource
Book and the Student Supplement, it's paperbound for
easy handling and available for fall classes!

Jastrow/Thompson's text, Instructor's Resource
Book, Student Supplement, and Student Study Guide-
Put them all together and that's some deal!

Astronomy: Fundamentals and Frontiers, 2nd Edition
By Robert Jastrow, Columbia and Dartmouth Universities; and
Malcolm H. Thompson, Dalton Schools
1974 519 pages $13.50

Instructor's Resource Book
By Robert Jastrow and Malcolm H. Thompson
1974 180 pages
Student Supplement
By Robert Jastrow
1974 150 pages $2.95
Student Study Guide
1974 $3.95

For complimentary copies, contact your Wiley representative or write to Art
Beck, Dept. 987, N.Y. office. Please include course title, enrollment, and present text.

JOHN WILEY & SONS, Inc.
605 Third Avenue, New York, N.Y. 10016 • In Canada: 22 Worcester Road, Rexdale, Ontario

All prices subject to change without notice.

Sir Bernard Lovell, in his review in Nature, said of the book:
"Only authors with a deep knowledge of the subject would be
capable of writing this type of book. The liberal arts student will
be as stirred as I was to read such passages about the most
recent researches. . . . The professional astronomer will be
given a brilliant lesson in exposition at an elementary level. . . .
It is hard to imagine how they could have performed their task
more admirably."

Wiley
A4493-AB
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the Perkin-Elmer Corporation, are re-
sponsible for chapters on instrumenta-
tion and experimental techniques.
The individual components of a spec-
trophotometer and their influence on the
observed spectra are described together
with sample-handling techniques and
some of the accessories available for
particular applications. They include
many practical suggestions for mini-
mizing errors and obtaining reliable,
reproducible data. By digesting this
material and beginning spectroscopist
can save much time and effort and an
experienced practitioner will be re-
minded of the most suitable operation-
al methods. There is, unfortunately,
no discussion of some of the newer in-
struments, such as interferometers,
which are now commercially available
and which offer some advantages over
the more conventional prism or grating
instruments.

Approximately two-thirds of the
book is concerned with infrared theory
and the use of characteristic group
frequencies in structural analysis.
This material was prepared by the
principal author, Herman Szymanski,
who has firsthand experience of the
problems and difficulties encountered
by spectroscopists through the well
known Infrared Spectroscopy Institutes
held at Canisius College. There is an
excellent, non-mathematical introduc-
tion to the origins of the fine structures
of vibration-rotation bands of mole-
cules and to some of the perturbations
that may affect band positions and
contours. The symmetry properties of
molecules and group theory are used to
relate the observed bands to molecular
structures. Examples of the methods
for identifying the structural groups
present in a compound are given, to-
gether with brief accounts and listings
of the characteristic frequencies associ-
ated with the principal structural
groups found in organic molecules.

An interesting feature is the set of 20
loose spectra in a folder at the end of
the book. These allow the reader to
examine in detail some of the spectral
features described. Besides a repre-
sentative list of references at the end of
each chapter there are also compila-
tions of books on infrared spectroscopy,
abstracting services and sources of ref-
erence spectrograms and spectral re-
trieval systems. A listing of the prin-
cipal suppliers of instruments and ac-
cessories would have been useful.

Overall, the book is well written and
attractively produced. There are some
minor criticisms: there are no ordi-
nates to the energy level diagrams and
some sketches of spectra do not have
an abscissa label. This may cause
confusion, because other examples of
spectra which are given may have ei-
ther frequency (cm"1) or wavelength
increasing to the right. There are oc-

casional ambiguities in the text that
should not cause difficulty to most
readers, and some portions of the theo-
ry section are catalogs of unsupported
statements of the relations between ob-
served spectra and molecular structure.

The book merits a place in any
chemical laboratory with an infrared
spectrometer. It may not be suitable
as the sole text for a course in chemical
spectroscopy unless the instructor lim-
its the number of topics covered and is
prepared to expand on them and unless
some laboratory experience is also
available.

JOHN H. SHAW
The Ohio State University

Columbus

Color Centres and
Imperfections in Insulators
and Semiconductors

P. D. Townsend, J. C. Kelly
229 pp. Crane, Russak, New York, 1973.
$16.50

In the majority of applications of sol-
ids, it is impurities and defects that
determine or at least limit the proper-
ties of the solids. Examples such as
doping of semiconductors with donors
or acceptors, the importance of trace
"activators" and "sensitizers" in phos-
phors and the role of dislocations and
other defects in determining mechani-
cal properties are all widely appreciat-
ed. Less well known are the applica-
tion of defects in determining mechan-
ical properties are all widely appreciat-
ed. Less well known are the applica-
tion of defects in photochromic memo-
ry systems or the use of thermolumi-
nescent traps to date archeological
samples or to estimate the formation
temperature of stony meteorites.

In traditional introductory solid-
state physics courses the importance of
defects and impurities is considered
briefly if at all. Thus most students
are surprised to find how large a role
defects play in applications and they
are usually appalled at the apparent
witchcraft used to prepare desired de-
fect distributions in practice.

It is this shortcoming in traditional
course work that Peter Townsend and
John Kelly have set out to correct in
writing this book about imperfections
in insulators and semiconductors. The
book is based on lectures prepared for
both final-year undergraduates and for
required graduate curricula at the Uni-
versities of Sussex and New South
Wales. The authors' aim was to pre-
pare a book that begins at a level com-
prehensible to final-year undergradu-
ates, but which provides a summary of
recent discoveries for more advanced
workers. Both authors have had

NEED A
VARIABLE

LIGHT

If your experiment requires light mod-
ulation and you operate at more than
one frequency, or if you want to vary
the operating frequency during your
experiment, have a look at our $1,295
Model 191 Variable Speed Light Chop-
per. It provides dependable, virtually
maintenance-free service and offers
design features that help minimize
common sources of error in light
measurements - features such as. . .

• brushless dc motor to minimize RFI
• minimal heat output from motor
• special mounting option to minimize

vibration
• 5 Hz to 5.5 kHz frequency range
• manual or voltage controlled

frequency selection
• reference signal for synchronizing

lock-in amplifiers or other systems.

If you don't need a variable frequency
chopper, we recommend our $595
Model 125A which offers a broad se-
lection of fixed chopping frequencies
between 4.2 Hz and 2 kHz.

For more information, or a no cost,
no obligation demonstration of our
light choppers in your laboratory, write
Princeton Applied Research Corpora-
tion, P.O. Box 2565, Princeton, New
Jersey 08540, or call (609)452-2111.
In Europe, Princeton Applied Research
Corporation, GmbH, D8034 Unter-
pfaffenhofen 2, West Germany.
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