
mentarily. The chapters on binary fluids 
and charged fluids are outstanding, com- 
paring calculations with the results of ex- 
periments with binary alloys, plasmas, 
and ionic melts. Even the fascinating, re- 
cently discovered electron-hole liquid is 
discussed. On the whole, however, such 
structural considerations are viewed on- 
ly as the time-independent element of the 
neutron-scattering function. 

From the point of view of kinetic theo- 
ry, the neutron scattering function is the 
key to understanding the nonequilibrium 
properties of a fluid. The only results 
that have been rigorously established 
concerning this function are its short- 
time behavior, as given by kinetic theo- 
ry, and its long-time behavior, as given 
by hydrodynamics. Its intermediate-time 
behavior is, at present, basically deter- 
mined by various semiempirical inter- 
polation methods, through the use of 
models of the response or memory func- 
tion, and the determinations are tested 
against real or computer experiments. 
March and Tosi give a good account of 
these procedures, although neither they 
nor Hansen and McDonald discuss the 
important recent realization that the time 
scale for which hydrodynamics is valid is 
remarkably short and cannot be sepa- 
rated from the kinetic time scale. 

Hansen and McDonald describe the 
modern fluctuation-dissipation approach 
for the calculation of transport co- 
efficients. They fail, however, to point 
out that the transport properties and cor- 
relation functions can be well approxi- 
mated by the hard-sphere model, as is 
the case for equilibrium properties. The 
hard-sphere results in turn can be well 
represented by the Enskog approxima- 
tion, which, at present, is the only way of 
extending the low-density Boltzmann re- 
sults to higher densities that can system- 
atically be improved on by graph-theo- 
retical techniques. Such corrections to 
the Enskog model contain, for example, 
the hydrodynamic modes that lead to the 
slow decay of autocorrelation functions 
and to the prediction of the nonanalytic 
behavior of the neutron-scattering func- 
tion. They should not have been omitted. 
The unwary reader should have been 
warned that the perturbation technique 
so successful in equilibrium situations is 
fraught with danger in nonequilibrium 
ones. 

These books cover a limited approach 
to a specialized topic. One would like to 
find in them only truths; not all the 
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As the subtitle suggests, Chupp's book 
is primarily concerned with astronomy in 
that portion of the electromagnetic spec- 
trum that extends in energy from about 
0.1 to nearly 100 million electron volts. It 
is that portion that contains the energy 
levels of atomic nuclei and hence exhib- 
its gamma-ray lines, which are due to 
transitions between nuclear energy lev- 
els. Astronomical line spectrometry in 
this energy interval amounts to nuclear 
spectroscopy of celestial sources just as 
measurements of optical and x-ray spec- 
tral lines constitute atomic spectroscopy 
of such sources. The particle energies 
that are required for excitation of nuclei 
in the sources, however, are very much 
greater than those required for atomic 
excitation. There is widespread expecta- 
tion that nuclear astronomical informa- 
tion will reveal much that is qualitatively 
new and different about the most promi- 
nent and fascinating problems of astro- 
physics, cosmology, and solar physics. 
The chief problem is that the expected 
fluxes of nuclear gamma rays at earth are 
so small that they are mostly beyond the 
detection capabilities of existing experi- 
mental techniques. Until recently, there 
have not been many reports of positive 
detections of nuclear gamma rays from 
astronomical sources. (An experiment 
conducted by Chupp's group is among 
the few positive detections; his group 
has been the only one to succeed in de- 
tecting nuclear gamma rays from the 
sun, during solar flares.) Nuclear gamma- 
ray astronomy is a small field compared, 
say, to x-ray astronomy. The small num- 
ber of detections may be one reason for 
the comparative paucity of nuclear gam- 
ma-ray astronomers. 

This is the first book devoted entirely 
to astronomical nuclear gamma-ray spec- 
troscopy. It is written for researchers 
who are already in the field or are think- 
ing of entering it. Written by an experi- 
mentalist, the book assumes that the 
reader already has some knowledge of 
nuclear physics and of astrophysics, but 
it does review the more pertinent materi- 
al from those disciplines. The book has 
good summaries of production mecha- 
nisms and predicted gamma-ray spectra 
for continua, as well as discrete (line) 
emissions from various astronomical 
sources. There is also a discussion of the 
mechanisms by which gamma rays inter- 
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act with matter. A good review is given 
of the various solar and cosmic observa- 
tions that have been conducted. The 
book contains many references to recent 
research papers, through June 1976. 

Perhaps the most useful part of the 
book, for both observationalists and the- 
orists, is a chapter on the sensitivity lim- 
its of existing experiments and the prob- 
lems associated with increasing sensitivi- 
ty. The most fundamental problem is 
the activation of the detector itself by nu- 
clear reactions of bombarding particles. 
Cosmic rays and other energetic nuclear 
particles that are present at balloon alti- 
tudes and in near-earth satellite orbits 
cause the detectors to become sources of 
the radiation one is attempting to detect 
from far-distant sources. 

This volume belongs on the book- 
shelves of all those who are professional- 
ly interested in nuclear gamma-ray as- 
tronomy. 

ROBERT C. HAYMES 

Department of Space Physics and 
Astronomy, Rice University, 
Houston, Texas 

Plant Reproduction 
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The compounds that control sexual in- 
teraction in plants have become one of 
the central concerns of experimental 
plant physiology during the last 10 years. 
It has become clear that the specificity 
characteristic of the sexual process in 
plants is mediated by chemical com- 
pounds, and such substances have been 
found and identified in algae, fungi, 
ferns, and flowering plants. In this book, 
van den Ende, who is an expert on sex- 
ual factors in Mucorales, emphasizes 
hormonal control in Mycophyta. Four 
chapters dealing with Allomyces, Ach- 
lya, Zygomycetes, and yeasts make up 
about half the book. The known media- 
tors of sexual interaction in Chlamydo- 
monas, Volvox, Oedogonium, brown al- 
gae, and ferns are also treated, and some 
highlights of the fertilization process in 
flowering plants are mentioned. Aside 
from the lack of consideration given to 
flowering plants, the taxa are treated 
nicely. Such processes as sex expres- 
sion, agglutination, fusion, and chemo- 
tropic and chemotactic responses are 
discussed. The chemical compounds that 
have been identified as controlling sexual 
interaction in plants (sirenine, trisporic 
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acid, ectocarpene, oogonial, antheridiol) 
are mentioned. These compounds and 
their derivatives can also be used as a 
basis for speculation about the relation 
between the various genera, thus con- 
tributing to construction of natural ped- 
igrees. 

Although van den Ende wants to stim- 
ulate study of the molecular aspects of 
cell interactions, his presentation of 
some experimental methods is so brief 
that details have to be taken from the 
original papers, which are cited in 22 
pages of references. 

The book is easily readable, clear, and 
up to date through 1975. It is a fine in- 
troduction to a field in which progress 
has been rapid, and it should be useful to 
students as well as teachers of reproduc- 
tive physiology, microbiology, and phy- 
tochemistry. 

G. VAN DEN ENDE 
H. F. LINSKENS 

Botanisch Laboratorium, Katholieke 
Universiteit, Nijmegen, Netherlands 

Neurochemistry 
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This volume contains 36 contributions 
from many major laboratories working in 
neurochemistry. The papers are wide- 
ranging and cover such subjects as the 
localization, metabolism, and release of 
putative neurotransmitters; variation of 
metabolic compartments and neurotrans- 
mitter pools with maturation and after ex- 
perimental manipulation; and the use of 
specialized preparations to study meta- 
bolic and anatomic compartmentation of 
neurotransmitters in brain. The papers 
are well written and illustrated, and most 
have ample bibliographies. It would have 
been useful, however, if related papers 
had been grouped and a synthesis pro- 
vided. As is to be expected in a volume 
containing reports from a meeting, most 
of the work described has already been 
published elsewhere. Also, there is little 
discussion of the results of others work- 
ing in the same field. This is an unfortu- 
nate limitation since some laboratories 
are overrepresented. On the other hand, 
the book is valuable for the insight it pro- 
vides into the strategies and accomplish- 
ments of the individual laboratories. 

More broadly, the book calls attention 
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to the strengths and weaknesses of mod- 
em neurochemistry. The use of radio- 
active labels has led to an understanding 
of precursor-product relationships in the 
nervous system and to the development 
of the concept of metabolic com- 
partmentation, that is, the recognition 
that a given metabolite may have dif- 
ferent functions in the nervous system, 
suggesting differently regulated pools and 
differing rates of metabolism. This vol- 
ume represents an attempt to extend this 
concept to the study of neurotransmitter 
pools. It seems to me, however, that the 
end result is largely a reinvestigation of 
metabolic phenomenology with few new 
insights into fundamental mechanisms. 
Perhaps this is due in part to limitations 
imposed by some of the complex prepara- 
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does suggest that other approaches may 
be more useful for gaining an understand- 
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level. Fortunately, some new approaches 
that show great promise are also repre- 
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cific tools are used to investigate the mo- 
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These include the cellular localization of 
highly specific uptake systems, the identi- 
fication and regulation of specific proteins 
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lease and axonal transport, and the use of 
specialized preparations to study neuro- 
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