
There are other chapters that simi-
larly will serve mostly as interesting
reading rather than as an important
reference source. The chapter on glass
making, for example, describes the
making of window glass in some detail
(including the exciting float process),
but does not give a really full picture of
modern methods for producing optical
glass. It would have been better in the
discussion of glass properties to have
played down the optical characteristics
of interest to the lens designer and to
have emphasized the mechanical, ther-
mal and chemical properties of glasses
and other optical materials that actu-
ally affect (and often seriously) the
working behavior in the shop.

I hope that this book will be com-
mercially successful to the degree that
revisions and new editions will be pos-
sible. Expansion of the index will
make the book easier to use as a refer-
ence. Extension of the sections on op-
tical glass, nonspherical surfaces, opti-
cal crystals and metals, testing and
lens mounting could convert these from
interesting commentaries to definitive
reference sources. The addition of a
chapter with expanded information on
plastic-lens manufacture would also be
of real value.

A short chapter on production plan-
ning gives useful insight into some of
the practical problems of cost estima-
tion and work-flow organization.
Short chapters on optical fibers and
projection screens are interesting, but
hardly seem central to the major topic.

This important book should be in
the library of anyone with a serious in-
terest in the making of optical surfac-
es.

F. Dow SMITH
Itek Corporation

Lexington, Massachusetts

Magnetic Interactions in
Solids

H.J.Zeiger, G. W. Pratt
660 pp. Oxford U P , New York,
1973. $62.50

Over forty-two years have passed since
J. H. van Vleck, in the preface to his
celebrated Theory of Electric and
Magnetic Susceptibilities wrote that
the successes in the theory of suscepti-
bilities may be regarded as among the
greatest achievements of quantum me-
chanics and devoted his book to that
topic. In the intervening years so
much progress has been made in un-
derstanding quantum mechanics and
statistical mechanics of solids in gener-
al, and magnetic solids in particular,
that this statement of van Vleck now
sounds quaintly dated. Yet here we
have a new and learned volume, Mag-

netic Interactions in Solids, by two
able researchers at MIT's Lincoln Lab-
oratories, Herbert J. Zeiger and George
W. Pratt, reading for all the world like
an update of the earlier book. It is in
fact a new classic, impeccably written,
delving in areas that are well known
now and perhaps even beyond contro-
versy, but doing so with method and
clarity. It is a shame that so little of
it deals in the cooperative aspects of
magnetism, the quantum mechanics
and statistical mechanics of the inter-
acting spins, the nature of spin waves,
or of phase transitions, or quantum dy-
namics of strongly interacting elec-
trons.

Yet it is in the nature of such a
"classic" to remain on safe ground, to
skip areas of recent discovery and con-
troversy, and the authors have con-
sciously exercised their option to avoid
this rocky terrain. Their preface is ad-
dressed precisely to this point: "Our
original intent was the preparation of a
book on the physics of ordered magnet-
ic systems. In the course of collecting
material for this, we found that the
presentation of background material
alone was a formidable project. We
therefore chose to present a more basic
treatment of magnetism, tracing the
origins of magnetic interactions in in-
sulators and metals, and leaving to
others the task of discussing ordered
magnetic systems."

The contents of the Zeiger-Pratt
book are as follows: after introductory
chapters in which the origins of elec-
tronic magnetism are sought in the
Dirac equation, in which the hyperfine
interaction, spin-orbit coupling, the g-
factor and the Zeeman effect are all
obtained, the many-electron atoms are
studied by means of the Hartree-Fock
approximation, followed by an expla-
nation of the L-S and J-J coupling
schemes, a derivation of Hund's rule
and quadrupole moment operators.
Similar material is also found in
countless quantum-chemistry texts
(also known as atomic or molecular
physics), but it is necessarily repeti-
tive, because a consistent notation and
terminology is introduced.

One of the main chapters follows,
more than 150 pages on magnetic prop-
erties of ions in the fields of a crystal-
line solid. This well presented survey
of the influences that a solid-state en-
vironment can have on an incomplete-
shell ion is enhanced by the use of ta-
bles, figures and computational exam-
ples. A good example of the presenta-
tion is the Jahn-Teller effect; a word
picture is first drawn, distinguishing
between the static and dynamic ef-
fects. This is followed by examples,
calculations and figures of constant-
energy contours. This chapter also in-
cludes some 30 pages on the exchange
forces in insulators: The Goodenough-

c
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Principles of
Quantum Mechanics

The Non-Relativistic Theory with
some illustrative applications

By W. V. HOUSTON and
G . C. PHILLIPS, W i l l i am Marsh Rice
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CONTENTS: Experimental necessity for a quan-
tum mechanics. Analysis of classical mechanics.
Formulation of wave mechanics. Characteristic
states or eigenstates. The classical approximations.
Motion of a particle in a central field. Methods of
approximation. A general formulation of quan-
tum mechanics. Angular momentum and spin.
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spectroscopic techniques. Interaction of light and
acoustic surface waves. Evanescent waves in opti-
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theory: graphical representation. Thermodynam-
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approach. Detailed description of gaseous and
liquid phases: the molecular approach. Thermo-
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INTRODUCES
J E R R Y B. M A R I O N , University of Maryland

PHYSICAL SCIENCE IN THE MODERN WORLD
Professor Marion presents fundamental concepts
within the context of everyday life. His use of
familiar situations establishes a high level of student

motivation which is further supported by his atten-
tion to clear Organization. An instructor's manual is
available on request.

* Using physics as the core, the various sciences are considered as they
logically enter into the sequence of discussion.

* Qualitative information is introduced well before quantitative work is begun.
* A separate Study Guide, based on the Keller Plan, is available. It provides

additional reference material and directs the student so that he recognizes
and achieves the objectives of each chapter. He learns at his own rate and
can test his progress by using the 2 short tests that are provided for each
chapter.

720 pages $1 2 .95 probable price Ready March 1 5, I 974
STUDY GUIDE 200 pages $2.95 probable price Ready March 29, 1 974

Table of Contents:

INTRODUCTION

Chapter 1. Introduction to Physical Science: Study-
ing the world around us; Describing and measuring
things.
PART I/AN OVERVIEW OF THE PHYSICAL UNIVERSE
Chapter 2. Basic Units of Matter: Atoms and Mole-
cules: The atomic concept; Chemical reactions;
Oxidation and reduction; Respiration and chemical
change; The conservation of mass; The rise of atomic
theory; Avogadro's hypothesis and the concept of the
mole.

Chapter 3. Basic Units of Matter: Electrons and
Nuclei: Electrons; The nuclear atom; The composi-
tion of nuclei; Isotopes; Radioactivity; Nuclear trans-
mutations; Elementary particles.
Chapter 4. Light—A Tool for Exploring the Universe:
Basic features of light and light sources; Lenses and
optical instruments; Color and spectra; Electromag-
netic waves.
Chapter 5. The Earth and the Moon: The astronomy
of the Earth; The astronomy of the Moon; Oceans and
Tides; The structure of the Earth; The structure of the
Moon; The ages of the Earth and the Moon.
Chapter6. The Materialsof the Earth's Crust: Proper-
ties and composition of the Earth's crust; Minerals;
Crystalline matter; Rocks; Igneous activity, Erosion;
Sedimentation.
Chapter 7. The Earth Through Geologic Time: Di-
astrophism; Continental drift; The geologic eras.
Chapter 8. The Planets: Planetary motion; The
terrestrial planets; The outer planets; Other members
of the solar system. Origin of the solar system.
Chapter 9. The Sun and the Stars: The Sun; Stars;
Galaxies.

PART Il/A CLOSER LOOK AT THE PHYSICAL WORLD
Chapter 10. Motion: Average speed; Graphical repre-
sentation of speed; Acceleration; Acceleration motion;
Free fall; Vectors; Motion in two dimensions.
Chapter 11. Force and Momentum: Force and inertia;
Dynamics; Action and reaction; Linear momentum;
Angular momentum.

Chapter 12. The Basic Forces in Nature: Types of
forces; Planetary motion; Universal gravitation; Space
travel; The electrical force; The nuclear and weak
forces.
Chapter 13. Energy: Work and power; Kinetic and
potential energy; Thermal energy; Chemical and biol-
ogical energy; Mass-energy.

Chapter 14. Sources of Energy: How much energy
do we use?; Water power; Fossil fuels; Nuclear energy;
Secondary energy sources; Energy and the environ-
ment.

Chapter 15. Gas Dynamics: The molecular properties
of gases; Pressure; The gas laws; Kinetic theory
Changes of state.

Chapter 16. Electricity: Electrons and current; Elec-
tric power; Electrical resistance; Electric circuits.

Chapter 17. Electric and Magnetic Fields: The electric
field; The electron change and the electron volt; Mag-
netism and the Earth's magnetic field; The motion of
charged particles in magnetic fields; Magnetism in the
rest of the solar system; Fields that vary with time.

Chapter 18. Waves: Wave Pulses on springs and
strings; Traveling waves; Standing waves; Sound;
Refraction, diffraction, and interference; Light and
vision.

Chapter 19. The Earth's Atmosphere: General fea-
tures of the atmosphere; Winds; Weather; Atmos-
pheric electricity.

PART MI/THE TWENTIETH CENTURY VIEW OF MATTER
AND ENERGY
Chapter 20. Relativity: The basis of relativity; The
velocity of light; Relativistic effects on time and length;
Mass and energy; The general theory.

Chapter 21. Electrons and Photons: The photoelec-
tric effect; The wave nature of particles; Quantum
theory.

Chapter 22. Atoms and Radiation: The hydrogen
atom; Quantum theory of the hydrogen atom; Complex
atoms and the periodic table; X-rays; Lasers.

Chapter 23. Molecular Structure: Ionic bonds be-
tween atoms; Covalent bonding; Hydrogen bonds.

Chapter 24. Chemical Systems: Solutions; Electro-
chemistry; Acids, Bases, and Salts; Chemical Dy-
namics.

Chapter 25. The Chemistry of Organic Matter: Hydro-
carbon compounds; Organic compounds related to the
hydrocarbons; Benzene ring compounds; Food chem-
istry; Soaps and detergents; Proteins and the mole-
cules of life.

Chapter 26. The Materials of Technology: Metals;
Semiconductors; Superconductors; Polymers.

Chapter 27. Nuclei and Nuclear Power: Nuclear
masses; Nuclear reactions; Nuclear fission; Nuclear
reactors; Nuclear fusion.

Chapter 28. Applications of Radiation: Radiation and
radiation effects; Radiation techniques in various
fields; Biological effects of radiation; Biological and
medical uses of radiation.

Chapter 29. The Evolution of Stars and the Universe:
The formation of stars; Stellar energy and the synthesis
of elements; Stellar evolution; Strange objects in the
sky; The expanding Universe.
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PHYSICAL SCIENCE
R I C H A R D W I L S O N , Harvard, and W I L L I A M J O N E S , The Energy Laboratory, Massachusetts Institute of Technology

ENERGY, ECOLOGY, AND THE ENVIRONMENT
Professors Wilson and Jones provide the non-science
major with a broad overview of current energy prob-
lems and their consequences. Technical matters are
treated descriptively and the basic flow of text is un-

* Starts with concepts and proceeds to resources and costs.

interrupted by mathematics. Aconsiderableamount
of clearly designated optional material is included to
permit maximum flexibility in structuring the course
to the background and needs of the particular class.

The text then
goes on to other topics including regulation of the energy industry.

* Worksheets are included which teach the student how to approach a prac-
tical problem which involves basic principles. No more than elementary
mathematics is required.

* Optional technical notes elaborating on fundamentals are supplied.

300 pages $6 .95 probable price Ready February 1, 1974

Table of Contents:

INTRODUCTION

Chapter 1. Introduction: General; Energy; Forces;
Units and conversion factors.
Chapter 2. Man's Energy Resources: Solar power;
Hydroelectric power; Tidal power; Geothermal; Fossil
fuels; Oil; Gas; Coal; Uranium/Thorium.
Chapter 3. Energy Demand and Cost: Demand;
Cost; Timing demand; Energy storage devices; Long
term energy policy.
Chapter 4. Thermal Pollution: Global energy balance;
Local thermal pollution; Cooling by river water; Fish
kills; Cooling towers and ponds; Lake cooling; Heat
pumps; Ponds, lakes and land use; Hydroelectric land
use.
Chapter 5. Nuclear Fission and Fusion: Atomic
structure; Fission; Fusion; Control of a reactor; Other
types of reactors; Converters; Breeder reactors; Nu-
clear fusion.
Chapter 6. Comparison of Hazards in Life: Monetary
value of a risk; Pollution tax.
Chapter 7. Environmental Problems at the Sources:
Mining; Accidents at the source; Land damage.
Chapter 8. Air Pollution: Particulate emissions; Sul-
phur dioxide; Sulphur reduction; Nitrogen oxides; Re-
ducing nitrogen oxide emission; Epidemiological
effects of air pollution.

Other Textbooks from OP)
DON C. KELLY, Miami University, Ohio

THERMODYNAMICS AND
STATISTICAL PHYSICS
421 pages $1 1 .95
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FOUNDATIONS OF QUANTUM THEORY
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active wastes; Saltmines; Storage in underground rock;
Fuel reprocessing.
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Chapter 16. Summary: Tables of Major Environ"
mental Costs.
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Kanamori rules and the phenomena of
double-exchange. This important
chapter thus ties in with the atomic
theory developed earlier.

The remainder of the book is devot-
ed to solid-state theory. There is a de-
velopment of band structure, with or
without applied fields, effective mass
theory, various kinds of resonance and
even slight digressions to the polaron
(treated by perturbation theory).
There is a chapter on semiconductors,
and one on metals, in which the topic
of magnetic impurity states is re-
viewed. These chapters, dealing with
relatively recent topics are reasonably
well self-contained, but also well anno-
tated and referenced for further study.
This concludes the material in the
main part of the text, but a number of
more theoretical topics such as angular
momentum, perturbation theory,
quantization, density matrix are left to
the voluminous appendices.

Altogether, the text presents only
the basic elements of the phenomenon
of magnetism in the solid state. This
thorough presentation is suitable for
graduate students in theoretical or ex-
perimental solid-state physics and in
quantum-chemistry and as an excellent
reference text in the laboratory. Only
the price tag will undoubtedly limit its
dissemination.

DANIEL C. MATTIS
Yeshiva University

New York, N. Y.

Methods of Experimental
Physics, Volume 10:
Physical Principles of Far-
Infrared Radiation

L. C. Robinson
460 pp. Academic, New York, 1973.
$29.00

The part of the electromagnetic spec-
trum between the infrared and the mi-
crowave regions has attracted much at-
tention during the last two or three
decades. Intensive development has
resulted in extending optical tech-
niques into the far infrared, and micro-
wave techniques into the millimeter
and submillimeter wavelength regions.
In recent years books discussing the
spectroscopic aspects of the far in-
frared, millimeter and submillimeter
spectral regions in great detail, have
appeared.

Physical Principles of Far Infrared
Radiation appears as volume 10 of the
series "Methods of Experimental Phys-
ics." L. C. Robinson, treats under this
title both the extension of optical tech-
niques into the longer wavelength re-
gion, and those methods which are an
outgrowth of microwave techniques
into the submillimeter and millimeter

wavelength regions. To these latter
techniques the book pays considerably
more attention.

The generation and detection of far
infrared radiation and the transmission
of waves and transmission systems are
presented in three chapters. In the
chapter on generation of far-infrared
radiation, there is a presentation of
some of the recent techniques such as
the use of a tunable laser, solid-state
laser diodes and the Josephson junc-
tion as wave generator. Also included
is a section on gas lasers (with a table,
of laser lines), harmonic generation,
electron tubes and some other tech-
niques. The presentation is given with
many details without appearing
lengthy. The chapter on detection of
far-infrared radiation presents all im-
portant methods. We find a discus-
sion of thermal and photoconductive
detectors of various kinds, as well as
point-contact diodes and the Josephson
junction. The last section includes a
detailed discussion on noise.

The third chapter on wave transmis-
sion and transmission systems treats at
the same time the physical methods of
frequency analysis of radiation as well
as the transmission properties of mate-
rials. We find a discussion on grating
spectrometers and a short discussion of
Fourier-transform spectroscopy without
treating phase error corrections or the
operation in the asymmetric mode.
The Fabry-Perot properties are dis-
cussed in several sections, as needed,
but no mention of multiple-layer inter-
ference filters is made. Also included
are discussions of all kinds of filters,
including transmission and reflection
properties of various materials, metal-
lic reflection, waveguides, light pipes,
polarizers and a millimeter wave spec-
trometer. It would have been prefera-
ble if the author had separated the
treatment of the physical methods of
frequency analysis from the "transmis-
sion properties of matter." The former
deserves a much more systematic
treatment than presented here.

The remaining three chapters con-
tain discussions of applications. One
could argue that applications do not
belong in a book devoted to "princi-
ples," but one would go along with
some for demonstrative purposes.
With this point of view it is under-
standable that the author selects
subjects close to his own activities.
Two chapters included are "Cyclotron
Resonances with Free Electrons and
Carriers in Solids" and "Wave Interac-
tion in Plasmas." These two chapters
add much to the usefulness of the
book. Most subjects presented here
are discussed in other books in this
field in far less detail, if treated at all.

The last chapter is devoted to the
spectra of gases, liquids and solids and
could have easily been omitted without


