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applications, specifically solar cells.

The photovoltaic effect in molecular
semiconductors was first detected a
little before 1950. Since then a great
deal of work has been done on molecu-
lar solar cells, mostly Schottky-type
devices. Typically the conversion effi-
ciency has been less than 10 “%. The
discovery in the late 1970s of a conver-
sion efficiency for white light of about
1% for a merocyanine solar cell stimu-
lated interest in this field. Despite all
the work, as the authors detail, there
still is little understanding of the phys-
ics and chemistry going on at the
junctions, of the huge effects of expo-
sure to air or even of how the current is
carried.

In the effort to make the book useful
to chemists as well as to physicists—
both groups must be involved in the
effort to tailor molecular materials to
particular applications—the authors
provide an introductory chapter on
some of the requisite solid-state phys-
ics. The chapter includes discussions of
electrical conduction, in terms both of
band motion and of hopping and trap-
ping processes. A second introductory
chapter covers the various effects of
light on molecular semiconductors, in-
cluding a discussion of energy-migra-
tion mechanisms and the photogenera-
tion of charge carriers. This chapter
includes also the theory of p-n and
Schottky junctions,

Acknowledging the impossibility of
describing all the molecular semicon-
ductors on which work has been done,
the authors wisely devote one major
section of the book to the detailed
description of a group of “typical”
molecular crystals, the metallophthalo-
cyanines, and another major section to
a “typical” polymer, polyacetylene. In
each case they cover chemistry and
physics in detail. They begin with the
presentation of synthesis methods, de-
scribe the resulting structure and
morphology, consider stability and ef-
fects of impurities, and go on to discuss
light absorption, dark conduction, the
photovoltaic effect and solar cells. In
the case of polyacetylene they include
also a discussion of band structure,
soliton theory and the semiconductor-
metal transition.

In the attempt to write for both
physicists and chemists the authors
have, as they admit, sacrificed rigor in
the hope of providing a more intuitive
understanding for the chemist. An
example of this is their discussion of
conductivity in the first chapter, where
they ascribe scattering of band elec-
trons in a metal to the cations. This
unfortunate view is ultimately correct-
ed on page 108, where they discuss
phonons in more detail, distinguishing
among acoustic, optical and internal
modes and their effects on conductiv-
ity. But overall, although much of the

description of the basic processes is
sketchy, the correct flavor is conveyed
and the authors do give a large number
of references—a useful feature of the
book. It is unfortunate, however, that
the cutoff date on the references is mid-
1982; the discussion of polyacetylene,
for example, suffers thereby.

Simon and André conclude that the
ideal molecular semiconductor, as they
have defined it, does not yet exist. As
far as solar cells are concerned, the 1%
efficiency of the merocyanine Schottky-
barrier device is far inferior to the
efficiency reported for single-crystal
silicon solar cells (about 20%). How-
ever, in view of the possibility of
covering large areas, and doing so
cheaply, with a molecular material, it
is clear that economics would tip the
scale in favor of the molecular material
at efficiencies well below 20%. This
book should be quite useful for people
engaged in the quest for the ideal
molecular semiconductor, whether it
results in a practical molecular solar
cell or in material useful for other
applications. Whatever the practical
outcome, molecular crystals and poly-
mers will be a source of interesting new
physics and chemistry for many years
to come.
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Medical Physics, Volume Il
Synapse, Neuron, Brain
Arthur C. Damask and Charles E.

Swenberg
337 pp. Academic, New York, 1984. $69.00

This book 1s the third and final volume
of a series. The first volume, published
in 1978, is subtitled Physiological Phys-
ics, External Probes. Volume II was
published in 1981 and is subtitled
External Senses.

The stated purpose of the series is
threefold:

P to assemble a body of knowledge
concerning the use of physics in medi-
cine, as well as in physiology and
biology

P to treat all topics at a common level,
one that assumes that the reader has
had one year each of physics and
calculus

P to address those scientists and engi-
neers who know very little of physio-
logical processes.

Biochemical aspects are omitted ex-
cept when they are related to a physical
measurement. The books use primar-
ily cgs units because the original pa-
pers referenced in the book are in those
units. The authors “feel it will be
easier to use as a reference book.”
However, the short (five-page) index is
not very helpful. For example, neither
“cortex” nor “event-related potential”
18 in the index.



The physics of the body will still be
largely an unknown territory when the
mysteries of high-energy physics have
been solved and their solutions have
become common knowlege. The great-
est mysteries will be in neurophysics.
The volume reviewed here is aimed at
this difficult area. As aresult it is more
descriptive than analytical. 1 would
not recommend it as a text for a physics
course. Other texts covering the same
general area are Neurophysics, by Al-
wyn C. Scott (Wiley-Interscience, New
York, 1977); Electric Fields of the
Brain: Neurophysics of EEG, by Paul L.
Nunez (Oxford U.P., New York, 1981);
and Studies of Mind and Brain, by
Stephen Grossberg (Kluwer, Hingham,
Mass., 1982).

The typical medical physicist in the
United States is immersed in the var-
ious applications of physics to radiolo-
gy. Only Chapter 6, on new techniques
for studying the brain, deals with topics
in this conventional area. It describes
the techniques of positron-emission to-
mography and nuclear magnetic-reso-
nance imaging in detail. The modern
technique of measuring magnetic sig-
nals from the brain, magnetoencepha-
lography, is not even mentioned. An-
other chapter discusses noise theory in
considerable detail but does not relate
it to neurophysiological measurements
of the brain.

A number of statements in the book
are inaccurate or open to question. For
example, the authors state that the
human brain is convoluted because the
skull failed to evolve to a size large
enough to contain a smooth brain. The
authors give no support for this state-
ment and fail to consider that the
convoluted brain may have advantages
over a smooth brain. The authors state
that an electroencephalogram can be
recorded from a single electrode. Be-
cause an EEG always records a poten-
tial difference between two points on
the skull, the reader has to assume that
the reference electrode is ignored. The
authors’ statement that “brain surgery
is now used only when the cause of the
epilepsy, such as a tumor, must be
removed for other reasons'” is wrong.
Neurosurgery for the treatment of
epilepsy that does not respond to other
therapy is now accepted practice.

Most of the chapters have about 50
references, but they are not always up
todate. In the discussion of the diagno-
s1s of optic neuritis using visual evoked
potentials, only one dated reference,
from 1972, is given. On the other hand,
basic references to old work are some-
time omitted. In the fourth chapter, on
chemical and electrical properties of
Synapses, there is no mention of the
Hodgkin-Huxley model of the mem:-
brane potential!

Tlhe book appears not to have been
reviewed by a neurophysiologist. For

example, the statement that there are
six domains or lobes in the brain
confuses the cortical with the brain-
stem structures. The book also indi-
cates that dendrites are passive and do
not conduct action potentials, contrary
to experimental evidence.

The text does not live up to its
purposes, but it still could be a useful
reference in a physics or medical li-
brary. The reader is cautioned not to
believe everything he reads in it, how-
ever.

It is a rare department of neurology
or neurophysiology that has a physicist
on its faculty. Perhaps this book will
encourage physicists to enter this im-
portant field. Unfortunately, there are
probably few jobs waiting for such
people.

Joun R. CAMERON
StEVE ORMAN
University of Wisconsin
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Nal(Tl) defector based gamma analy-
sis systems are given short shrift by
most suppliers. Not so Canberra. Our
727 shield, for example, handles a
wide variety of defector sizes,
accommodates fest tube or bulk sam-
ples and is built with quality you can
see. Our chrome-plated Nal(Tl) detec-
tors and matching tube-based pream-
plifiers offer unexcelled quality, perfor-
mance, and reliability. The New Series
20 MCA with built-in H.V. power
supply and amplifier complefes the
sysfemn without cumbersome NIM Bins
or bench-top accessories — frue ele-
gance at very affordable prices.

S mmmmE
EEEEREE0ED

CANDERRS oun 20

CANBERRA

Canberra Industries, Inc.
One State Street

Meriden, Connecticut 06450
(203) 238-2351
TX: 643251

Circle number 35 on
Reader Service Card



