
Focused Ion Sources
and Beam Systems

Cold cathode ion source CC2.21 for
solid samples and gases including
reactive gases: Metals from Al to W,
alloys and compounds. Forms single
and higher charged ions, and can
form mixed ion beams.

High current Duoplasmatron ion source
DP10 for gases, high brightness, ana-
lyzed currents of 100p.Aormuch more,
differentially pumped, air-cooled.

Compact Duoplasmatron ion source
DPQ-100 for gases. Cold cathode
operates with many gases. Perma-
nent magnets, compact design, 2%
inch mounting flange.

Full systems or components.
UHV compatible.
Lenses for extraction, transport and
focus, complete with housing for UHV.

Variable deceleration lens DPQ-505
for decelerating ion beams with pro-
jection to the target. 2-stage unit for
fixed and variable voltage ratios.

ExB filter DPQ-522 with stigmatic
focusing. Short length unit with high
transmission.

XX Raster Scanner RS1200: Dual
ramp unit for beam steering, line
scans, rasters from dc to near video
and video, with amplifier RS1224 for
0-600V on 4 separate outputs.
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topics and modern applications. Each
chapter has challenging problems at
the end, and short illustrative exam-
ples of actual devices are interspersed
throughout. The book's one fault is
its dearth of references: Most chap-
ters contain only 2-5 references to
basic texts. More references to origi-
nal theoretical material and recent
experimental work would provide not
only additional background on theory
when needed, but access to current
research in the fields of interest as
well. (Some of the desired references
include the author's own work.)

In conclusion, this book is a useful
text and reference for those working
in the field. Those working exclusive-
ly with thin-film filters will still be
satisfied with the classic texts Thin
Film Optical Filters by H. Angus
Macleod (Macmillan, New York,
1985) and Optical Properties of Thin
Solid Films by O. S. Heavens (Dover,
New York, 1965). These books discuss
the production and testing of thin
films, which are beyond the scope of
Yeh's book. However, for anyone
interested in a more complete study of
optical thin films, Optical Waves in
Layered Media will make a fine addi-
tion to his or her collection.

MICHAEL HENDRY
University of Rochester

Rochester, New York

Neutrino Astrophysics
J. N. Bahcall
Cambridge U. P., New York,
1989. 567pp. $75.00 he ISBN
0-521-35113-8; $24.95 pb ISBN
0-521-37975-X

Most of our information about stars
comes from electromagnetic radiation
emitted from the stellar photosphere.
However, some of the energy emitted
(about 2% in the case of the Sun and
over 99% in the case of stellar col-
lapse) arrives in the form of neutrinos
coming directly from the deep stellar
interior. Since neutrinos interact
very weakly they are extremely hard
to detect, and only recently have
experimenters made definite observa-
tions of solar and supernova neu-
trinos. The subject of neutrino astro-
physics is just beginning to develop,
and the present volume, Neutrino
Astrophysics, provides a timely intro-
duction to the field.

Raymond Davis carried out the first
observations of solar neutrinos using
radiochemical techniques in an exper-
iment that started in 1968 and is still
going on. John Bahcall has been
carrying out the most complete theo-
retical calculations of the expected
rate for over 25 years. An appendix

in the present volume reviews the
history of the collaboration between
Bahcall and Davis. Very recently the
Kamiokande group in Japan has con-
firmed the Davis results using an
electronic detector that identifies the
direction of the neutrinos as coming
from the Sun.

Bahcall's book provides both an
introduction to the subject of solar
neutrinos for students and a refer-
ence source for researchers in the
field. Each chapter of the book is
designed to be self-contained even to
the extent that identical figures ap-
pear in two different chapters. The
book provides the basic theory of
stellar models, nuclear fusion reac-
tions and neutrino oscillations with
an emphasis on the physical princi-
ples involved. It also contains the
detailed results of the calculations of
solar models and detector responses
given by Bahcall and Roger Ulrich in
the April 1988 issue of the Reviews of
Modern Physics. In addition to a
complete set of references, each-
chapter contains a carefully selected
annotated bibliography.

An interesting and unique feature
of the book is a set of questions and
answers in the first chapter in which
Bahcall gives a somewhat personal
viewpoint on a number of issues
frequently raised. Chapter 5 provides
a comprehensive compendium of non-
standard solar models with a brief
critique of each.

In spite of its general title, more
than 90% of the book is devoted to
solar neutrinos. Possible astrophys-
ical sources of high-energy neutrinos,
much discussed in connection with
the DUMAND (Deep Underwater Muon
and Neutrino Detector) and other
experimental projects, are not includ-
ed. One chapter is devoted to neu-
trinos from stellar collapse, but this is
much less detailed than the discus-
sion of solar neutrinos. The main
emphasis is on the analysis of the
observations of neutrinos from the
supernova 1987a made by the Kamio-
kande and 1MB groups. Many issues
of importance for plans for observing
the next supernova, such as the de-
pendence of time and energy distribu-
tions on different supernova models,
are not discussed.

Bahcall emphasizes the "solar neu-
trino problem," which refers to the
discrepancy between the Davis obser-
vations and the calculated results of
Bahcall and his collaborators. Bah-
call states that the Kamiokande re-
sults confirm this discrepancy; in fact,
most people would consider that the
Kamiokande results by themselves,
while consistent with those of Davis,
do not demonstrate a significant dis-
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BOOKS
crepancy given the theoretical and
experimental uncertainties. Inde-
pendent of the solar neutrino prob-
lem, prospective future experiments
on neutrinos from the Sun can pro-
vide important information on the
solar interior and the properties of
neutrinos. This book should serve as
the standard reference for this rapid-
ly developing area of research for
some time to come.

LINCOLN WOLFENSTEIN
Carnegie Mellon University

Pittsburgh, Pennsylvania

NEW BOOKS
Astronomy and
Astrophysics
BL Lac Objects. Lecture Notes in Physics
334. Proc. Wksp., Como, Italy, September
1988. L. Maraschi, T. Maccacaro, M.-H.
Ulrich, eds. Springer-Verlag, New York,
1989. 497 pp. $55.10 he ISBN 0-387-
51389-2
Men, Monsters and the Modern Uni-
verse. G. Lovi, W. Tirion. Willmann-
Bell, Richmond, Virginia, 1989. 74 pp.
$24.95 he ISBN 0-943396-24-7. Star atlas
Modeling the Stellar Environment:
How and Why? Proc. Mtg., Paris, June
1988. P. Delache, S. Laloe, C. Magnan, J.
Tran Thanh Van, eds. Editions Fronti-
eres, Gif-sur Yvette, France (US dist.
World Scientific), 1988. 350 FF ($53.00) he
ISBN 2-86332-061-0
Noctilucent Clouds. Physics and Chem-
istry in Space 18, Planetology. M. Gads-
den, W. Schroder. Springer-Verlag, New
York, 1989. 165 pp. $79.50 he ISBN 0-
387-50685-3. Monograph
Observer's Handbook 1990. R. Bishop,
ed. Royal Astronom. Soc. Canada, 136 Du-
pont St., Toronto M5R 1V2, 1989. 236 pp.
$10.00 US pb ISSN 0090-4193. Reference
for amateur and professional astronomers

Computers and
Computational Physics
Category Theory and Computer
Science. Lecture Notes in Computer
Science 389. Proc. Conf., Manchester, UK,
September 1989. D. H. Pitt, D. E. Ryde-
heard, P. Dybjer, A. M. Pitts, A. Poigne,
eds. Springer-Verlag, New York, 1989.
365 pp. $28.10 pb ISBN 0-387-51662-X
Computational Methods in the Chemi-
cal Sciences. A. F. Carley, P. H. Morgan.
Wiley, New York, 1989. 337 pp. $115.00
he ISBN 0-470-21490-2
Computer Algebra. Lecture Notes in
Pure and Applied Mathematics 113. Proc.
Conf., New York, April 1984. D. V. Chud-
novsky, R. D. Jenks, eds. Marcel Dekker,
New York, 1989. 240 pp. $99.75 US
($119.50 elsewhere) pb ISBN 0-8247-8038-8
Computer Simulation and Computer
Algebra: Lectures for Beginners. Sec-
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NEW
MODEL LTS-22-MAC CLOSED CYCLE

Materials Analysis Cryostat
This versatile, new system has been designed to satisfy new requirements
generated by the recent discovery of the exciting new group of
"High Temperature Superconducting Materials '
• For Hall Effect, resistivity, Meissner measurements, etc.,
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GREATER ACCURACY
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• Analog heater output from Series 4000 Temperature
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sample change.
• Larger, %" diameter sample space permits multiple samples.
GREATER RELIABILITY
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Rigorous quality control
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