
V. Sobolev, although many of the re-
sults presented also can be obtained by
Case's method (see K. M. Case and P.
F. Zweifel, Linear Transport Theory,
Addison-Wesley, 1967). Considerable
space is given to research carried out in
recent years at the University of Lenin-
grad. The book stands as the definitive
current reference for analytical line
transfer solutions based on the two-
level atomic model.

Similar problems are treated by com-
putational methods in a recent book by
R. G. Athay, Radiation Transport in
Spectral Lines (Reidel, 1972). Related
physical applications are discussed by J.
T. Jefferies, Spectral Line Formation
(Blaisdell, 1968) and D. Mihalas, Stel-
lar Atmospheres (Freeman, 1970).

The translation by Eileen Weppner
and D. G. Hummer is an excellent one,
and reflects Hummer's complete knowl-
edge of the subject and his familiarity
with Ivanov's published work. The ma-
terial should be of interest to those who
study the theory of neutron diffusion as
well as those who deal with radiative
transfer theory.

EUGENE H. AVRETT
Center for Astrophysics

Cambridge, Massachusetts

Astrophysical Concepts

Martin Harwit
561 pp. Wiley, New York,
1973. $14.95

This is a book I would like to have my
students read, particularly those whose
background in physics has been weak or
highly specialized. It gives a broad
panorama of what might be called the
physics of modern astronomy. Martin
Harwit treats topics from the point of
view of the physical principles believed
to be involved rather than according to
conventional dichotomies as to subject
matter. Hence surprising juxtapositions
of topics, such as galaxies and mole-
cules, sometimes appear.

Discussion of modern developments
does not crowd out classical subjects.
Harwit's style in dealing with physical
principles is lucid and clear, and he is to
be commended for patiently explaining
steps in derivations that are often
glossed over or regarded as patently ob-
vious by less skilled teachers. A nice
feature of this treatment is the excellent
set of problems, the solutions of which
are given in the text. The material will
be of great help to the student who likes
to dig things out on his own. To a large
extent the basic physics so necessary to
modern astronomy is developed Ab ini-
tio.

It is unfortunate that important top-
ics like synchrotron radiation could not
have been developed in a more thor-

MATERIALS
RESEARCH
CENTER
REPORTS . . On a new Raman

spectrometer
for remote

gas analysis.

At the Materials Research Center, Dr. J. J. Barrett has been investigating
methods for the remote analysis of gases at low concentrations (ppm).
These studies have led to the development of an instrument system that
sensitively measures light which has been scattered from a gas by the
rotational-Raman effect.

The Barrett Spectrometer is applicable to the detection and analysis
of gases at a point remote (km range) from the instrumentation; this is of
obvious value in studies of air pollutants. It efficiently detects natural
CO: in air and scattering has also been observed from SOz, CtHc, CO,
NO, N ; O and HC1 molecules. The system is useful as well in measuring
the gas temperatures because it can measure the temperature dependence
of the ratio of the Stokes to the anti-Stokes scattering intensity.

Conventional remote Raman spectrometers are limited by the relatively
low intensity of vibrational-Raman scattered light and by low luminous
transmission. These limitations are largely overcome by the new
instrumentation; its sensitivity, for example, is 103 to 10' greater. This
improved sensitivity together with high resolution is achieved through the
ability of the system's unique Fabry-Perot interferometer to integrate
optically all of the Raman lines in a band. (An essential part of the Barrett
system is a wide-range scanning Fabry-Perot interferometer. This device
appears to have marked advantages for various uses in addition to its
present use in the new spectrometer.)

Compared to conventional Raman spectrometers, the Barrett system
has three major advantages: (1) the larger rotational scattering cross
section of a molecule is used; (2) all of the rotational Raman lines in a band
are integrated to form the sum of the signals from the individual scattered
rotational lines; (3) instrumental luminosity is as much as 100 times that of
a conventional spectrometer.

The Materials Research Center work on detecting and measuring
atmospheric species and pollutants is continuing as are other Raman-
effect investigations.

Allied Chemical Corporation / Materials Research Center
P. O. Box 1021R • Morristown, New Jersey 07960.
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We've
got the
tools....

for light measurement.
All the Basic Tools. Tools that can be used in a number of ways. And

every EG&G tool is the finest available anywhere at any price.
Here's how the idea works for you. Start with a detector head which

determines light sensitivity and spectral range, and an indicator unit for
reading results. These are basic tools.

Add a hooded filter holder that blocks out off-axis light and you have
the Model 580 Radiometer. It measures visible, IR-visible or UV-visible
light, continuous and pulsed (to 1ns) depending on the detector head you
choose.

Drop a photometric filter in the hooded filter holder and it's a Photom-
eter.

Add a power supply and change to a high sensitivity detector head,
and suddenly it's a high sensitivity Radiometer.

Add beam input optics and a grating monochromator, and the Model
580 Radiometer becomes a Model 580/585 Spectroradiometer. And you
can go even further. To a high sensitivity or IR Spectroradiometer if that's
what the job requires.

It's as simple as that. You build your own system. Make it as sophis-
ticated or as simple as you need.

Basic tools. It's really quite an idea. Especially when you consider our
newest tool, the Model 580-13 indicator unit with features like auto-ranging
over seven full decades (which makes it totally computer compatible); and
an ambient light compensation system so you don't have to take your
measurements in a closet.

The EG&G line boasts a host of accessories, like microscope and
telescope adapters, fiber optic probes, narrow beam adapters, and laser
samplers.

EG&G. We've got the tools. The right tools.
Write for our complete catalog and price list. EG&G Inc., Electro-

Optics Division, 35 Congress St., Salem, Mass. 01970. Tel. (617) 745-3200.
West Coast phone: (213) 484-8780.
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ough way—perhaps at the cost of sim-
ply quoting results of the two-body
problem whose development now ap-
pears in many beginning physics texts.
In attempting to cover such a broad
spectrum of subject matter, embracing
so much of physics and astronomy in a
mere 500 pages, it is inevitable that
some topics are handled in an inade-
quate or frustrating fashion. The stu-
dent first should read a good elementa-
ry text such as George Abell's Explora-
tion of the Universe. Chapter 2 could
have been deleted. Likewise, the dis-
cussion of stellar atmospheres and spec-
tral line formation cannot be recom-
mended. The value of the text would
have been greatly enhanced by a careful
set of reading guides to significant ref-
erences including review articles and
monographs. While references to origi-
nal literature are to be commended,
documentation of a minor interpolation
formula can scarcely substitute for
mention of truly fundamental work by
the same author.

It is unfortunate that the most engag-
ing problems posed by the nearest star,
the Sun, are scarcely even mentioned.
Only in certain solar flares can we actu-
ally witness the origin of cosmic rays
and obtain an insight in what may be
expected in the outer envelopes of other
normal stars. The speculations on ta-
chyons could easily have been sacrificed
to provide space for these really basic
topics.

In summary, Harwit is to be congrat-
ulated on producing a worthwhile con-
tribution to the astrophysical literature.

LAWRENCE H. ALLER
University of California

Los Angeles

new books
Nuclei, Nuclear Physics
Physique Nucleaire. D. Blanc. 360 pp.
Masson, Paris, 1973. 95 F

The Theory of Polarization Phenomena.
B. A. Robson. 119 pp. Oxford U.P., New
York, 1974. $17.75

Chemical Physics
Quantum Chemistry, 2nd ed. I. N. Levine.
506 pp. Allyn and Bacon, Boston, Mass.,
1974.

Vibrational Spectra and Structure, Vol.
2. J. R. Durig, ed. 417 pp. Marcel Dekker,
New York, 1975. $37.50

Optics
Aberrations of the Symmetrical Optical
System. W. T. Welford. 240 pp. Academ-
ic, New York, 1974. $20.00

Quantum Electronics and Lasers
Physics of Quantum Electronics, Vol. 1:

wm university of nijmegen
r i netherlands

HLkl DEPARTMENT OF PHYSICS
Applications are invited for a one year position of a
visiting (full-) professor, who has experience in
one of the experimental research fields represented
in the department: solid state physics, atomic and
molecular physics, high energy physics and
biophysics.

Applicants are expected to commence duties in
September 1976.

Applications, including a curriculum vitae, an
account of professional experience and publica-
tions,, and the names of two referees should be
sent to
Prof. Dr. R. T. Van de Walle, Faculty of Science,
Toernooiveld, Nijmegen, Netherlands, where further
information concerning the post and the department
may be obtained. The application- deadline is
August 1ste. 1975.

DIRECTOR
PHYSICS DIVISION

Argonne National Laboratory
Applications and nominations are invited for the position of Direc-
tor of the Physics Division of Argonne National Laboratory. The
Division conducts broad-ranging research in nuclear and atomic
physics. Nuclear physics work, carried out in medium-energy, low-
energy and theoretical programs, seeks to gain an understanding of
basic nuclear phenomena and to obtain important nuclear data.
Atomic physics activities strive to understand atomic, molecular
and ionic structure, radiations and reactions, many of which are of
long-range importance in energy generation. A candidate should
have a distinguished record of achievement in areas of physics
relevant to the Division's programs. He or she should have the abil-
ity to provide sound, imaginative leadership to the Division and the
motivation to contribute to decision-making in a large and diverse
Laboratory. Argonne is operated by the University of Chicago
under a contract between the University of Chicago, the Argonne
Universities Association, and the United States Energy Research
and Development Administration.

Applications or nominations should be submitted by May 1, 1975,
to Dr. Robert G. Sachs, Director, Argonne National Laboratory,
Argonne, Illinois 60439.

Argonne Notional Laboratory
An equal opportunity employer, M/F
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