so the parser must be assumed to oper-
ate blindly, an assumption that violates
empirical data as well as limits the
complexity of the simulation. The au-
thors clearly recognize these limitations,
and take what seems to me to be a
reasonable view toward them. Rather
than further complicate their system,
they propose to take their model into
the domain of empirical tests and de-
termine in what way it succeeds in
illuminating data.

Part 3 of the book consists of six
chapters in which HAM is applied to a
large variety of problems that have
been developed in current experimental
psychology: sentence learning, linguistic
abstraction, retrieval of facts, answer-
ing questions, strategies of rote learn-
ing, and interference in forgetting.
These six chapters constitute in them-
selves a fascinating review of the cur-
rent state of the field and provide a
number of new experiments. They jus-
tify the author’s view that HAM can
serve to generate new ideas and relate
scattered findings in what appear to
be very different areas. As an example
of their approach one may take HAM’s
account of the interference theory of
forgetting. The basis of this theory is
the finding that the ability to recall an
associative relationship between two
items A and B will be suppressed if
the subject learns a new association
between A and C. According to HAM,
such interference is the by-product of
its effort to avoid indefinitely long
searches for particular items. Conse-
quently the authors argue that “the
acquisition of new associations will tend
to bury old associations and make
them inaccessible whenever the list is
searched.” It is apparent that interfer-
ence in forgetting must be related to
the abstractive nature of human mem-
ory. The suggestion that interference
in recall is tied to retrieval rules which
prevent long search loops is an example
of the type of hypothesis that can be
achieved from a general model of
memory.

Human Associative Memory should
serve to impel experimentation toward
important areas and should also pro-
vide a heuristic representation for the
empirical results so far obtained.
Whether or not our memories are HAM-
like, the next generation of memory
researchers will need to have a repre-
sentation like HAM in their memories.

MICHAEL POSNER
Department of Psychology,
University of Oregon, Eugene
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Semiconductor Physics

Deep Impurities in Semiconductors. A. G.
MiLNEs. Wiley-Interscience, New York,
1973. xviii, 526 pp., illus. $24.95.

Impurity levels in a semiconductor
may exist anywhere within the energy
gap between the valence and conduc-
tion bands. Deep levels, those far from
the band edges, are caused primarily
by substitutional impurities that differ
greatly from the host atoms and by lat-
tice vacancies. Interest in deep levels is
rapidly increasing as other aspects of
semiconductor physics more closely as-
sociated with the perfect crystal, such as
energy band structure, carrier transport,
and éxcitons and shallow impurities, are
becoming well understood.

Deep impurities have been used in
the fabrication of light-emitting diodes
and switching transistors, but they are
even more important to technology be-
cause of their deleterious effects. Deep
impurities cause nonradiative electron-
hole recombination. Consequently they
are thought to be at least partially re-

~ sponsible for limiting the efficiency of

light-emitting semiconductor devices
and causing their degradation.

Despite their recognized importance,
deep impurities are poorly understood.
For example, the levels associated with
lattice vacancies in III-V compounds are
not yet known and the mechanism
whereby carriers lose their energy when
they are captured by dezp impurities
are for the most part not known even
for well-studied impurities such as gold
in silicon. A major problem in this
field has been the lack of sensitive and
convenient techniques for detecting
deep levels and measuring their prop-
erties unambiguously. Suitable tech-
niques based on junction capacitance
measurements are only now becoming
available.

The author’s approach in reviewing
this old but poorly understood field is
to discuss briefly many aspects of the
subject while extensively citing the vast
and widely scattered literature. To limit
the size of his book he has excluded
II-IV semiconductors and deep levels
introduced by radiation damage. He
begins by cataloging the energy levels
of deep impurities observed in silicon,
germanium, and III-V compounds. This
is followed by a discussion of the sta-
tistics and the kinetics of carriers in
the presence of deep traps and recom-
bination centers. He then discusses the
wide variety of electrical measurements
that have been used to determine prop-

erties of deep impurities, including
photoconductivity, capacitance, and
thermally stimulated current measure-
ments. The final section of the book
treats a variety of transport phenom-
ena involving traps, including current
flow due to double injection and do-
mains and oscillations caused by field
enhanced capture of carriers.

Students and researchers interested
in deep impurities will find this book
valuable as a summary of factual ma-
terial and as an up-to-date guide to the
literature. It is well indexed and con-
tains a bibliography of 1894 references,
including some 1973 papers. Little
space is devoted to theoretical founda-
tions or to drawing general conclusions.
This is appropriate, since a broad un-
derstanding of many aspects of deep
impurities is yet to come.

C. H. HENRY
Bell Laboratories,
Murray Hill, New Jersey

Gravimetry

Theory of the Earth’s Gravity Field.
MiLo$ Pick, JAN PicHA, and VINCENC
VyskodiL. Elsevier, New York, 1973. 538
pp., illus. $34.

This book is what it says, an ex-
position of the theory of the earth’s
gravity field, plus a good bit more.
In fact, it could almost be called a
gravimetric pansophia. Assuming only
the knowledge of partial differentiation
and about a one-semester background
in general physics and general geology,
it brings the reader to the frontier of
the subject.

Not that a student with only such
background should be advised to at-
tempt it: the book, especially in its
mathematical sections, is not easy read-
ing. But the information is there, be it
the transformations of a polar coordi-
nate system, Molodenskii’s operators,
or Fredholm’s integral equation.

The subject matter is divided to suit
the author’s interests. Pick, an applied
mathematician, treats potential theory,
geometry of equipotential surfaces (in-
cluding the shape of the earth), theory
of reductions of gravity data, and astro-
gravimetric leveling. Picha’s interest is
the instrumentation, its history, iis
capabilities, and its application in the
field. Vysko&il contributes the chapters
that tell us what can, and what cannot,
be learned from gravity data about the
internal constitution of the earth.
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