
A gaseous nebula in Gemini was observed by
a 48-inch telescope at Hale Observatories.

mildly informative. Several laboratory
spectroscopists discuss the techniques
of "zero-Doppler-shift" spectroscopy
and of bond-length prediction; their
uniform message centers about the haz-
ards of identifying an interstellar mole-
cule on the basis of a single line. Nota-
ble among the papers in these sessions
is M. Litvak's particularly lucid and
well-illustrated presentation of masers
and optical pumping. The least useful
session concerns the short observational
contributions which, with the exception
of one or two papers, can be found in
similar or greater detail in the Astro-
physical Journal.

In a brief four-page introduction to a
large session on astrochemistry, B.
Donn summarizes quite well the current
state of affairs of this burgeoning field
of extraterrestrial investigation. Eight
succeeding contributions consider sev-
eral mechanisms proposed to account
for the formation of primarily diatomic
molecules: radiative association,
charge exchange and neutral-atom ex-
change, and formation on grain surfac-
es. Oddly enough, though, it appears
that no one has considered seriously the
possibility that the molecular constitu-
ents now observed by radioastronomers
may be mere fragments of much larger
organic species distributed throughout
space.

The implications for prebiotic organ-
ic chemistry and interstellar biology are
discussed in four reasonably detailed
and very entertaining articles by C.
Ponnamperuma, E. Anders, P. Morri-
son and C. Sagan. The well-known
theme, namely that micromolecules of
biological significance can be synthe-
sized under laboratory conditions simi-
lar to those thought prevalent on prime-
val earth, is generally extended to
suggest that condensation reactions of
the micromolecules might have oc-
curred to give rise to macromolecules

and polymers that may have been the
forerunners of today's nucleic acids and
proteins. However, these researchers
hasten to add that, because of the high
temperatures (several thousand Kel-
vins) characteristic of inner stellar ne-
bulae prior to the formation of plane-
tary systems, it is doubtful that any of
the organic species now observed in the
expansive clouds of interstellar space
contribute directly to the origin of life.

The most useful and self-contained
contributions are found in the first (re-
view of the interstellar medium) and
sixth (biological implications) sessions.
Newcomers will find much of the cen-
tral part of the proceedings either dated
or difficult to comprehend. To learn
much from it, one would have to work
hand-in-hand with the research jour-
nals. In this regard, an adequate bibli-
ography accompanies each article, and
the editors have kindly provided a mod-
erately sized index. The book is attrac-
tively printed with many illustrations.

Doctoral candidates and other young
interstellar researchers who periodically
experience morale crises that inevitably
accompany fast-paced fields will find
many aspects of the book motivating.
Indeed, the real virtue of the book may
lie in the inherent excitement that
seems to flow through the proceedings
that have helped to form the foundation
of a pioneering, profitable and often
controversial field of interdisciplinary
investigation.

ERIC J. CHAISSON
Harvard University

Cambridge, Massachusetts

Ion Implantation

G. Dearnaley, J. H. Freeman, R. S. Nelson,
J. Stephen
802 pp. Elsevier, New York,
1973. $79.00

The book is an ambitious and lengthy
contribution to a rapidly advancing and
highly diverse field. Refreshingly, it
presents original writings by the four
authors as compared to the many books
issued as unedited conference proceed-
ings. The field of ion implantation,
having grown out of a marriage of nu-
clear and solid-state physics, has be-
come technologically vital in the semi-
conductor fabrication industry, and in
studies of corrosion and chemical alter-
ation of metal and alloy surfaces. Ion
implantation has also played a crucial
role in the simulation of radiation dam-
age in fission reactors, and, more re-
cently, in fusion reactors. Researchers
also use ion implantation to elucidate
the fundamental aspects of defect phys-
ics. In view of these applications, it is
not surprising to find a large number of
groups, mainly at industrial and gov-
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TIE INTRODUCTORY PHYSICS
TOGETHER WITH...
Melissinos & Lobkowicz:
PHYSICS FOR SCIENTISTS AND ENGINEERS

This two-volume complete text covers all the material
traditionally presented in a three- or four-semester
introductory physics sequence. Any freshman student
planning to major in science or engineering will find this text
to be an easily followed and understandable guide to general
physics. Its presentation demands no prerequisites. All
necessary calculus is developed within the book; thus, a
concurrent course in calculus is more than sufficient for
comprehension of the material.

VOLUME I introduces the basic concepts of physics, including
momentum, force, energy, special relativity, resonance, and
thermodynamics. The importance of a quantitative treatment
of physical problems is emphasized in every discussion.
VOLUME I offers two chapters, numerous home-study
exercises, and ten supplements containing advanced optional
material (ideal for honors courses). This material is set in a
smaller type size to distinguish it from the basic core material
of the book.

VOLUME II explains the applications of physical principles in
real world situations. The actual behavior of atoms,
conductors, semiconductors and insulators forms the basis of
the discussion of their physical properties. Wave mechanics
are introduced from an intuitive viewpoint. This book
completes the sequence begun with VOLUME I.

Separate Teacher's Guides are supplied for each volume.

VOLUME I: By Adrian C. Melissinos and Frederick
Lobkowicz, both of the Univ. of Rochester. About 690 pp.
425 ill. January 1975.

VOLUME II: By Frederick Lobkowicz and Adrian C.
Melissinos. About 525 pp. 400 ill. January 1975.

p = m -
B 2

Table of Contents

VOLUME I: Introduction • The Study of Motion in One
Dimension • Motion on a Plane Surface • Newton's
Laws and the Concept of Force • Motion of Bodies under
the Influence of Forces • Momentum and its
Conservation • Work and Energy • Symmetry and
Invariance of Physical Laws • The Theory of Special
Relativity • Rotations about a Fixed Axis • The Motion of
Rigid Bodies—A • The Motion of Rigid Bodies—B
(optional chapter) • Oscillations • Physical Systems with
Many Particles • The Kinetic Theory of Gases •
Thermodynamics—The First Law • The Second Law of
Thermodynamics • Mechanics of Solids and Fluids
(optional chapter) • Supplements • Appendices • Index

VOLUME II: Waves in One Dimension • Interference
and Standing Waves • Diffraction • Reflection and
Refraction • Coulomb's Law • Electrostatic Potential •
Gauss's Law • Dielectrics • Electric Current • Magnetic
Field • Magnetic Fields in Matter • Faraday's Law •
Moving Coordinate Systems • Quantum Mechanics •
Electrons in Atoms and Solids • Electromagnetic
Radiation • Appendices • Index

Saunders Golden Series in Physics

Greenberg: DISCOVERY IN PHYSICS
FOR SCIENTISTS AND ENGINEERS: A
Laboratory Approach, New Second
Edition

Revised and expanded to keep pace with modern
curricular needs, this New Second Edition goes
beyond the scope of the average lab manual to
present a complete introduction to experimental
physics. It includes a wide range of possible lab
projects; plus textual coverage of the experimental
method, the interplay between theory and lab
work, discussions of theories built on observed
interactions, etc.

Ideal for any introductory course for science or
engineering majors, this manual is particularly
effective when used with Physics for Scientists and
Engineers. An Instructor's Manual is available.

By Leonard H. Greenberg, Univ. of Saskatchewan.
About 320 pp. Illustd. Soft cover. January 1975.
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Saunders Golden Series in Physics

Serway: CONCEPTS, PROBLEMS AND
SOLUTIONS IN GENERAL PHYSICS: A Study
Guide for Students of Engineering and Science,
Volumes I and II

These self-instruction workbooks combine a thorough review
of concepts and principles with illustrative examples and
programmed exercises. Each chapter first presents concepts
and definitions, then reviews fundamental principles through
various programmed exercises, and lastly summarizes the
most significant definitions and equations. An array of
unsolved problems based on the theory of each chapter are
provided complete with hints for solution of the most difficult.
Answers to all problems, useful tables and indices fall at the
end of each book.

Both volumes have been specifically developed to
supplement Physics for Scientists and Engineers, VOLUMES I
and //, and the flow of material is identical. A cross-index in
each of the Serway volumes makes them easily adaptable as
supplements to any other introductory physics textbooks.

VOLUME I: By Raymond A. Serway, Clarkson College of
Technology. 365 pp. 1 51 ill. Soft cover. $6.95. January 1975.

VOLUME II: By Raymond A. Serway. About 270 pp. 1 70 ill.
Soft cover. January 1975.

Table of Contents

VOLUME I: Dimensions and Dimensional Analysis • Vectors •
Bodies in Equilibrium • Motion in One and Two Dimensions •
Circular Motion • The Laws of Motion—Particle Dynamics • Work
and the Energy Principle • Linear Momentum and Collisions •
Angular Momentum and Rotational Dynamics • Harmonic
Oscillations • Gravitation • Physics of Fluids • Thermal Physics •
Kinetic Theory and Thermodynamics • Appendices • Index

VOLUME II: Wave Phenomena • Electrostatics • Electric Potential
and Capacitance • Current, Resistance and D.C. Circuits • Magnetic
Fields • Time Varying Fields and Induction • Electromagnetic
Oscillations and A.C. Circuits • Geometrical Optics • Wave Optics •
Appendices • Index

Davidson & Marion: MATHEMATICAL
PREPARATION FOR GENERAL PHYSICS
WITH CALCULUS

If your students lack the basic math skills essential
to physics, this supplement can make their
learning—and your teaching—a good bit easier,
helping them develop basic math methods without
using valuable classroom time.

It emphasizes operational techniques and practical
applications in its coverage of differential and
integral calculus, exponential functions, natural
and common logarithms, vectors which change
with time, log-log and semilog plots, etc.

By Ronald C. Davidson and Jerry B. Marion, both
of the Univ. of Maryland. 263 pp. Illustd. Soft
cover. $4.95. April 1973.

SLIDES to accompany Melissinos &
Lobkowicz: PHYSICS FOR SCIENTISTS
AND ENGINEERS, Volumes I and II

One hundred and twenty-five illustrations from
Physics for Scientists and Engineers have been
reproduced in two colors on sturdy 35mm slides.
Each slide is keyed directly to the corresponding
page and figure in the text for easy use.

About 125 two-color 35mm slides in carrying
case, plus a hand-held viewer and a contents card.
About $145.00, all sales at list price. Ready March
1975.

SAUNDERS
COMPLETE PACKAGE FOR

TEACHING GENERAL PHYSICS
For information, write

Textbook Marketing Division,
W. B. SAUNDERS COMPANY
West Washington Square, Philadelphia, Pa. 19105

PHYSICS TODAY/JANUARY 1975 77



Three other great textbooks NEW for 1975!

Highsmith: PHYSICS,
ENERGY AND OUR WORLD

Practically oriented, highly visual, personally
involving . . . all are apt descriptions of this new
one-semester introductory physics text. Specifically
designed for a first year non-major's course—it carefully
depicts how physics relates to the everyday world and
the student's life. Familiar practical examples—
including cameras, stereo systems and tape
recorders—illustrate major points. Topics of current
interest are featured, including the energy crisis,
pollution, and nuclear power.

Numerous figures, including 6 full-color plates, assist the
student in understanding physical principles. No math
beyond basic algebra is necessary to understand the text.

An Instructor's Guide is available.

By Phillip E. Highsmith, Converse College. About 460 pp.
500 ill. 6 full-color plates. Ready February 1975.

Table of Contents

The Nature of Physics • The Physics of Sight • Reflection,
Refraction, and Optical Instruments • Motion • The Cause of
Motion • Work, Energy, and Power • Motion along a Curved
Path • The Binding Energy of the Solar System • Members of
the Solar System • Exploration of the Solar System • The
Universe of the Ultra-small • Temperature and Heat • The
Solid State of Matter • The Liquid State • Gases • The Heat
Engine • Pollution and the Energy Crisis • The World's Largest
Heat Engine • Electric Charges at Rest • Electric Charges in
Motion • Magnetism • Electromagnetism • Inducing Charges
to Flow • The Nature of Waves • The Waves we Hear • Music
and Noise Pollution • The Waves we See and Cannot See •
Relativity and the Speed of Light • Electronics • Exploring the
Atom • The Atom and the Laser • The Nucleus and Nuclear
Energy • Fission and Fusion • Appendix • Index

Saunders Golden Series in Physics

Nave & Nave: PHYSICS FOR
THE HEALTH SCIENCES

This new text offers students of nursing and allied
health science the physics they need—at a level
that requires only a good high school math
background. Coverage of motion, pressure, heat
and electricity is geared to a better understanding
of medical phenomena and instrumentation.
Electrical safety problems are especially featured.
Instructional objectives, summaries and problems
are included.

By Carl R. Nave, Georgia State Univ.; and Brenda
C. Nave, Georgia Baptist Hospital. About 285 pp.
1 70 ill. Soft cover. January 1975.

Spring pulls
upward on hand

Greenberg: PHYSICS FOR
BIOLOGY AND PRE-MED STUDENTS

Ideal for a single-semester introduction to physics this
text examines the physical processes and principles
involved in biological and medical phenomena. Topics
covered in this text were selected according to one
important criterion—relevance to biology and medicine.
This approach has, perhaps not unexpectedly, led to the
inclusion of most of the topics ordinarily studied in
standard introductory physics texts—but the order of
material, the approach to the subject matter, and the
emphasis is far better suited to the precise needs of life
science majors.

Although a knowledge of high school math is a decided
advantage to students, there are no prerequisites to
understanding the textual material. Many sample
problems are worked through to their solutions, but
these examples are used more to show situations where
physics relates to the student's future studies in the life
sciences, than to serve merely as exercises in
problem-solving.

A Teacher's Guide is available.

By Leonard H. Greenberg, Univ. of Regina. About 600
pp. 250 ill. Ready April 1975.

Table of Contents

The Microscope • Refraction of Light • Light as a Wave •
Waves and Images • Intensity of Light • Forces on Objects:
Statics • Motion and Force • Energy • Fluids • Elasticity of Bulk
Matter and Membranes • Vibrations and Waves • Physical
Laws • Electric Charges, Forces and Fields • Current Electricity
• Charges in Motion • Atoms and Nuclei • Appendices •
Index

For information, write
Textbook Marketing Division,

W. B. Saunders Company
West Washington Square
Philadelphia, Pa. 19105
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Introducing—

Saunders Golden Series
In Environmental Studies

For information, write
Textbook Marketing Division
W. B. SAUNDERS COMPANY
West Washington Square
Philadelphia, Pa. 19105

This new collection of undergraduate
textbooks examines science, technological
progress, and their relation to the environment,
ecology, government, society, and the quality
of life in the future.

Turketal.:
ENVIRONMENTAL SCIENCE
Ideal for a first course in environmental science, this text takes
science beyond the classroom and into the student's daily life.
The authors' skillful analysis of chemical, biological,
geological and engineering aspects of environmental crises
demonstrates scientific principles as tools for the future—not
abstract theories.

A Teacher's Guide offers practical assistance in planning
lessons, constructing tests, etc.

By Amos Turk, City College, CUNY; Jonathan Turk, Naturalist;
Janet Turk Wittes, Hunter College, CUNY; and Robert E.
Wittes, Memorial Sloan-Kettering Medical Center. 563 pp. 1 87
ill. 9 full-color plates. $1 2.95. March 1 974.

Turketal.: ECOSYSTEMS,
ENERGY, POPULATION
The authors examine natural systems and the ecological
aspects of environmental science. This concise, inexpensive
supplement is ideal for use in any introductory biology course,
a single-semester treatment of ecology or environmental
science.

By Jonathan Turk, Janet Turk Wittes, Robert E. Wittes, and
Amos Turk. About 335 pp. 1 80 ill. Soft cover. January 1975.

Turketal.: ECOLOGY,
POLLUTION, ENVIRONMENT
This well-known softcover supplement examines all aspects of
pollution from pesticides to noise.

By Amos Turk, Jonathan Turk, and Janet Turk Wittes. 21 7 pp.
Illustd. Soft cover. $4.95. January 1972.

Booth $409-410 Physics Show

Hardy: SCIENCE, TECHNOLOGY
AND THE ENVIRONMENT
Tailored to the needs of a one-semester course in
environmental or natural science, this text presents an
interdisciplinary overview of contemporary topics in science
and technology. Technical material is covered in satisfying
depth and detail, then the social consequences of applying or
misapplying that knowledge are fully examined. A Teacher's
Guide is available.

By John T. Hardy, American Univ. of Beirut, Lebanon. About
400 pp. Illustd. Soft cover. Ready March 1 975.

Wolke: IMPACT-
SCIENCE ON SOCIETY
The 35 scientific articles provide a wealth of stimulating and
controversial opinions on the questions which rapid advances
in science and technology pose to society. The readings were
specifically selected to interest liberal arts students enrolled in
a terminal science course.

Edited by Robert L Wolke, Univ. of Pittsburgh, with seven
contributing editors. About 260 pp. Illustd. Soft cover. Ready
March 1975.

Fischer: SCIENCE, MAN
AND SOCIETY, 2nd Edition
Philosophical in its outlook, the expanded and up-dated
Second Edition sketches the historical development of the
sciences, defines "science," catalogs its component parts, and
describes the scientific method.

By Robert B. Fischer, Calif. State College, Dominguez Hills.
About 200 pp. Illustd. Soft cover. Ready February 1 975.

Watkinsetal.:
OUR GEOLOGICAL ENVIRONMENT
This new textbook reveals both the theories of geological
processes and their relation to daily life. It is ideal for a first
course in geology since its level of presentation demands no
prerequisites of the student.

By joelS. Watkins, Univ. of Texas Medical Branch; Michael L.
Bottino, Brooklyn College, CUNY; and Marie Morisawa,
SUNY at Binghamton. About 400 pp. Illustd. Soft cover. Ready
March 1975.
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Laser Light Scattering/Chu
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eminent laboratories within the US and
worldwide (principally Western Europe,
Japan and Russia) actively contributing
in journals and conferences. Histori-
cally, British laboratories have played
an especially strong role in ion-implan-
tation research, perhaps even out of
proportion to the level of commercial
exploitation of the associated technolo-
gy. It is therefore quite appropriate to
see in print this massive chronology of
(British) contributions to ion implanta-
tion.

Their "magnum opus" represents ef-
fectively four relatively independent
"books" in one. According to the au-
thors, the main reasons for publication
are to provide a summary for technolo-
gists interested in exploiting scientific
ideas, and also to provide a text for stu-
dent—who unfortunately cannot afford
it—so as to increase academic involve-
ment in a field dominated by govern-
ment and industrial laboratories.

The first "book" by Geoffrey Dear-
naley is a 150-page treatise on ion-solid
interactions. He begins with a very
readable and detailed discussion of en-
ergy-loss mechanisms. The role of in-
teratomic potentials is blended infor-
matively with experimental range data,
which gives the reader the capability of
estimating range and straggling distri-
butions. Emphasis on the historical as-
pects from the days of H. A. Bethe and
F. Bloch in the 1930's, the era of J. Lin-
dhard and colleagues in the 1960's to
the more recent work on the oscillations
in the electronic-energy loss is quite re-
freshing. He discusses some channel-
ing phenomena with currently impor-
tant application of lattice location of
impurity atoms.

The second "book" on the physical
state of the ion-implanted solids by R.
Stuart Nelson primarily deals with
those aspects of radiation damage
deemed important to ion implantation.
A large portion considers high dose ef-
fects in metals with emphasis on elec-
tron microscopy. Although the author
is eminently qualified to write in this
field (he has made many significant
contributions), this section lacks coher-
ence. A very nice discussion on radia-
tion-enhanced diffusion and precipita-
tion during implantation, which over-
laps somewhat with a similar section in
the first book, rounds out Nelson's con-
tribution.

The third "book" by J. Harry Free-
man deals with the production and ma-
nipulation of ion beams for implanta-
tion. This section with its many excel-
lent illustrations is a delight to read. It
displays a thorough working knowledge
of accelerator systems and heavy-ion
sources. Certainly, this is a must for
anyone concerned with the experimen-
tal aspects of ion implantation between
the ion source and implantation target.

The fourth "book," by J. Stephen, is

on the applications of ion implantation
to semiconductors. This book was
written to complement an earlier book
Ion Implantation in Semiconductors,
by J. W. Mayer, L. Eriksson and J. A.
Davies (Academic, 1970), by placing
emphasis on present-day semiconductor
fabrication methods. The emphasis
was placed on motivating semiconduc-
tor-device designers to evaluate the
technique of ion implantation for incor-
poration into the device design.

A last section, with no author credit,
is a summary of applications outside of
semiconductors. It deals with many in-
teresting applications such as low fric-
tion and wear resistance in metal sur-
faces, but reflects neither the rigor nor
coherence of some of the' earlier sec-
tions.

This book would serve the ion-im-
plantation community better by being
issued as three separate books: the
nirst consisting of a combination of the
first two sections by Dearnaley and Nel-
son on "Ion Penetration and Implanted
Solids," the second by Freeman on "Ion
Beams," and the third by Stephen on
"Semiconductors." This would, it is
hoped, bring the price within range of
individuals and students. The techni-
cal quality of the printing and illustra-
tions is excellent. On the whole, this
book represents a highly readable and
thorough review of the most important
aspects of ion implantation.

WALTER BAUER
Sandia Laboratories

Livermore, California

Structure-Borne Sound

L. Cremer, M. Heckl, E. E. Ungar
528 pp. Springer-Verlag, New York
1973. $36.10

Over many years Lothar Cremer has
been a major contributor to architectur-
al acoustics. In particular he has been
the authority on all aspects of sound
transmission in and through building
structures, and he has published many
papers on the subject, mostly in Ger-
man but a few in English and at least
one in Swedish. Much of this material
was collected in an English-language
monograph published by the British
Council for Scientific and Industrial
Research in 1949. The monograph was
a sort of rough manuscript rather than a
book, and it had limited circulation, but
those of us who were fortunate enough
to acquire a copy guarded it jealously as
the one infallible guide in any problem
involving the interaction of sound
waves and structures. Here, for exam-
ple, we found the definitive exposition
of sound transmission through a wall,
complete with both theoretical analysis
and a detailed discussion of how to
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