I believe that there is no need for
this series of volumes entitled Progress
in Solid State Chemistry, Indeed, ex-
amination of the Table of Contents
reveals no subject which does not al-
ready fall into the domain of the
Seitz-Turnbull solid-state physics series
or the older review series in inorganic
chemistry. 1 do not believe that a
publisher is justified in bringing forth
a new series ol review volumes when
there is no direct need for that series.

If we avoid the problem of whether
or not this volume is needed, we may
answer question cited
above in the affirmative, i.e., the editor
has done a good job in providing a

the second

broad survey of many topics in solid-
state science. Unfortunately, it is ob-
vious that the editor has been done
in by the publisher. Although the
Preface is dated February 6, 1963, the
volume has just appeared [in June
1964. Epn.]. But even worse than that.
examination of the individual articles
reveals uniformly that the articles
were submitted to the publisher some
time in 1961 or at the latest
in 1962. As a result, several articles
are so far out of date as to be hardly
worth the paper on which they are
printed. T refer in particular to the
article organic semiconductors
which, through no fault of the author
or the editor, no longer contributes
anything to the field.

On other occasions 1

early

nn

have made
comments about the rate of publica-
tion of review volumes. In the
ticular case under review there seems
to have been an long
delay which, coupled with the lack
of need for the series to begin with,

})ilr-

inexcusably

reflects very poorly on the publisher.

In view of the preceding remarks
it seems pointless to comment about
the individual articles. T can only say
that T am sorry that the editor and
the individual authors have seen so
much effort go for naught.

Microwave Solid-state Masers. By A. E.
Siegman. 583 pp. McGraw-Hill, New
York, 1964. S18.50.
Reviewed by H. J. Hagger, Albiswerk
Zurich, Switzerland.

Most books on masers aim to cover
the problem generally and do not
concern themselves with only one type
of device. Professor Siegman’s book,

| Topp IngrRimENT™

i
. I

-

————

TI Precision Pressure Gage...

so simple anyone can make

precision pressure measurements

The fused quartz Precision Pres-
sure Gage has proven to be the
easiest, fastest instrument for pre-
cision pressure measurement—so
simple that it is now accepted for
production line applications.
Users can achieve resolutions to
1 part in 100,000, repeatabilities
to 2 parts in 100,000 under shop
conditions. Automatic servo-nul-
ling gages can resolve pressure
changes to within 2.5 microns.

The gage offers advantages in
speed over conventional methods,
is portable, and does not require
corrections for meniscus, head.
buoyancy or gravity. Analog out-
put from the photocell readout
system can be used to drive a
potentiometric recorder. Manual-
nulling, servo-nulling and motor-
driven models are available. TI
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Precision Pressure Controllers
(shown below) complement the
Precision Pressure Gages in pro-
viding precise automatic control
of pressure. Automatic control-
lers provide the source and the
Precision Pressure Gages provide
the control measurement and
readout function. They can be
used in flow and non-flow sys=-
tems with adjustment sensitivi=
ties to .002% of full scale.
Manual and completely auto-
matic servo-controlled models are
available to control pressures
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however, is an exception. It concen-
trates on the solid-state version and
supplies both the theoretical back-
ground of the physical principles the
devices are based on and a disclosure
of practical possibilities and limita-
tions.

After a brief introduction to maser
theory and some magnetic relations
in a medium, the author starts with
a quantum-mechanical description of
the internal structure and the mag-
netic properties of atoms, He then
concentrates on Pparamagnetic maser
materials. Chapter 5 is a well-written
SUTVE}' OE p:lr:lmzlgnetic resonance
using both the relaxation of the spin-
lattice system and Bloch’s approach
(dynamic behavior of macroscopic
magnetization in a nuclear paramag-
netic material). In the next chapter
Bloembergen's three-level solid-state
maser is dealt with, both as an ampli-
fier and as an oscillator. The author
also considers briefly the problem of
harmonic pumping. Further on he
discusses the traveling-wave maser,
considering first the amplification
mechanism and then passing on to
bandwidth and tuning considerations
and to properties of the interaction
structure. This section also has a con-
cise discussion of traveling-wave tube
problems. In Chapter 8 noise gener-
ation in maser spin systems is con-
sidered, and here the author uses the
well-suited wave approach. The
sources of these perturbations and
their measurement are dealt with, and
some discussion is added on the quan-
tum aspect of amplification and noise.
The last chapter considers a number
of practical maser devices, their per-
formance figures and important ex-
perimental techniques involved. A
very useful table of properties and
suppliers of maser materials is in-
cluded. In an appendix the ruby
energy level and transition-probability
matrix elements are given. An index
and a bhibliography containing about
350 references on solid-state maser
problems and about 280 references on
paramagnetic resonance and relevant
topics are attached.

Siegman’s book is an excellent hand-
book on microwave solid-state masers,
both as a detailed and concise intro-
duction leading the student and re-
search worker to a very high level of
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understanding and as a reference book
for the scientist working in the field.
It is quite certain that this book will
very soon belong to every library, pri-
vate or public, containing books on
masers and paramagnetic resonance. It
may be highly recommended to every
scientist in the field and to people
having both a deep interest in maser
problems and a good physical knowl-
edge. The book is worth the price
and will not be out-dated for quite
a long time.

The Chemistry of Tmperfect Crystals. By
F. A. Kriger. 1039 pp. North-Holland,
Amsterdam, 1964, $£30.80.

Reviewed by Norman H. Nachtrieb, Uni-
versity of Chicago.

This book is significant as a compre-
hensive treatment of the defect crys-
talline state, insofar as imperfections
are responsible for the chemical be-
havior of solids. Its author is a staff
member ol the Philips’ Research Lab-
oratories in Eindhoven, Holland, long
distinguished for contributions to the
research literature on the lumines-
cence of solids.

Crystalline solids would be chem-
ically uninteresting substances were it
not for the imperfections they pos-
sess. Even the most superficial tarnish-
ing reaction would not proceed much
beyond the depth of a single lattice
spacing in their absence. Broadly
speaking, imperfections fall into one
of two categories: lattice defects and
electronic defects. Much has been
learned during the past two decades
about their properties, and techniques
have been devised to regulate and
control them for wuseful purposes.
Kriger's monograph is an effort to
summarize most of what is important
in the thermodynamic and kinetic
behavior of crystal imperfections. On
the whole, this has been accomplished
in a very successlul manner. It is
highly readable, up to date, and
critical.

The first of its twenty-five chapters
is devoted to the principles of puri-
fication of materials, the growth of
single crystals, and doping. Succeed-
ing chapters are concerned with the
thermodynamics of phase diagrams
and a survey of the laws of dilute
solutions, with particular reference
to solid solutions, The detailed dis-

cussion of lattice imperfections (va-
cancies and interstitial atoms) and
of electronic defects (electrons and
holes) is particularly well done. The
simple law of mass action and the
principle of electroneutrality suffice
for the description of most of the
chemical equilibria encountered at
low-defect concentrations., Imperfec
tions may interact with one another,
of course, forming ion pairs and high-
er associates when they are charged,
and requiring a Debye-Hiickel kind
of correction when their concentra-
tion becomes appreciable. They may
also interact with impurity atoms and
modify solubility relations, or alter
the stoichiometry of the host sub-
stance. Kriger carefully points out
that although electronic defects are
usually in equilibrium with a crystal,
it is often the case that lattice im-
perfections are not; the thermal his-
tory and ambient gas composition
during the growth and annealing of
crystals are often dominant factors in
the reactivities of solids. In a system-
atic manner, separate chapters deal
with imperfection equilibria in pure
elemental substances, and with the el-
fects of one and two kinds of foreign
atoms on these equilibria. Similar
considerations are then given to com-
pounds (oxides, sulfides, alkali ha-
lides, and to such complex systems as
spinels, perovskites, and ice). Relaxa-
tion effects in solids, including the
kinetics of clustering and precipita-
tion reactions, the diffusion ol color
centers, and the migration of charged
imperfections are considered in one
chapter.

The last five chapters represent the
application of the principles of crystal-
defect chemistry to particular prob-
lems, mnotably sintering, tarnishing
reactions, solid-state batteries, fuel
cells, electrolytic capacitors, and the
photographic process. Particularly in-
teresting, although admittedly still
speculative, is a discussion of the het-
erogeneous catalysis of charge-transfer
gas reactions by semiconductor sur-
faces. The over-all process involves
adsorption, surface reaction, and de-
sorption when donor and acceptor
molecules combine with one another
to form a product molecule. The slow
step is presumed to be the charge
transfer reaction, in which ionized
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