
two orbital periods. Such an integral 
relationship was not known for any 
other planet, and it clearly plays an 
important role in understanding how 
the planets came to have the motions 
they possess today. Venus, being con- 
cealed by cloud, did not have an official 
rotation period. It now seems that it 
rotates backward and in the Sun-Earth 
frame it appears to make four backward 
rotations in one synodic period. (The 
synodic period, or time between inferior 
conjunctions, is 584 days, the sidereal 
period is 225 days, and the rotation 
period 243 days approximately.) 

These almost unbelievable discover- 
ies, especially the synchronization of 
Venus with the Earth, emphasize that 
we do not know how the solar system 
evolved, but they furnish new hand- 
holds. We may look forward to rich 
data of the same kind when the numer- 
ous satellites of Jupiter and Saturn 
come within radar range. 

When another 40 decibels over and 
above that necessary to work with Jupi- 
ter can be brought to bear, then it is 
expected that Saturn, Uranus, Gany- 
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mede, Callisto, Io, and Europa can be 
studied; but as of the date of writing, 
Jupiter remains a marginal target. An 
improvement of 40 decibels results from 
an increase of a factor of 10 in antenna 
diameter; so if $10 million is the cost 
of the largest radar astronomy antennas, 
it appears that the hoped-for data would 
come at a cost of perhaps $1 billion. 
At such a price it may be that the radar 
astronomy of the outer planets and their 
satellites will be done by small radars 
on space probes sent to the outer 
planets, some years from now. 

Radar Astronomy, which is the only 
substantial book in its field, contains 
basic chapters on scattering by targets, 
radio propagation through the atmos- 
phere and ionosphere, radar systems, 
antennas, transmitters and receivers, 
and data processing, all written by well- 
known experts, and, in addition to the 
planetary studies referred to above, has 
major chapters dealing with the Moon 
and the Sun. 

RON BRACEWELL 
Electrical Engineering Department, 
Stanford University, Stanford, California 
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Electromagnetic Fluctuations in Plasma. 
A. G. SITENKO. Translated from the Rus- 
sian edition (Kharkov, 1965) by Morris 
D. Friedman. Academic Press, New York, 
1967. xiv + 256 pp., illus. $12.50. 

This book deals with the theory of 
fluctuations of electron density, electric 
field intensity, and other related quanti- 
ties in plasmas. It contains a collection 
of specific results, for correlation func- 
tions and power spectra, in a large num- 
ber of special cases. These results should 
be very useful to persons whose research 
involves fluctuations in plasmas, among 
them those who are investigating noise 
measurements, deflection of charged- 
particle beams, or electromagnetic- 
wave scattering by fully ionized plasmas. 

The results of the theory are derived 
by the author in a rather formal way, so 
that the reader who desires a clear ex- 
position of the fundamental principles 
of the subject, based on physical ideas, 
must look elsewhere. It's a shame that 
the author does not present the test- 
particle method of Rostoker, which is 
an important contribution to the subject. 

The basis of the method which the 
author uses to obtain most of his re- 
sults is the fluctuation-dissipation theo- 
rem. The derivation of this theorem, 
from the general principles of quantum 
31 MAY 1968 
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mechanics, is given in chapter 1. Since 
the theorem applies only when the dis- 
tribution functions are Maxwellian, the 
results obtained are not very general. 
Also, the author has considered only 
plasmas that are spatially homogeneous, 
which will make the book somewhat less 
useful for experimentalists than for 
theorists. 

With these limitations, the author 
does discuss the results of the theory of 
electromagnetic fluctuations for many 
interesting cases. He considers both 
electron plasmas and electron-ion plas- 
mas, including cases where the electrons 
and ions have different temperatures, 
both with and without an external mag- 
netic field. He emphasizes the types of 
waves which can propagate in such plas- 
mas. The power spectra for some of 
these cases are used in calculations of 
the dynamical friction and diffusion 
coefficients, and of the electromagnetic- 
wave scattering coefficients in a plasma. 
These subjects are treated in consider- 
able detail, and this is one of the attrac- 
tive features of the book. The author 
also discusses quantum plasmas, degen- 
erate electron gases, and superconduct- 
ing plasmas, although the treatment of 
these subjects is rather sketchy. 

The general approach used by the 
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author, the formal deduction of results 
from the general fluctuation-dissipation 
theorem, gives one very little physical 
insight into the dynamics of plasma 
behavior, that is, "what the particles are 
doing." However, the abundance of de- 
tail, the many interesting cases consid- 
ered, and the 27 illustrative figures 
should make the book a useful refer- 
ence for specialists. 

FRED L. HINTON 
Plasma Physics Laboratory, 
Princeton University, 
Princeton, New Jersey 

Optical Properties 
Dynamical Processes in Solid State Optics. 
Summer Lectures in Theoretical Physics, 
Tokyo, 1966, Part 1. RYOGO KUBO and 
HIROSHI KAMIMURA, Eds. Syokab6, Tokyo; 
Benjamin, New York, 1967. viii + 245 
pp., illus. $7.50. 

This is a collection of ten excellent, 
but unfortunately not reasonably re- 
lated, articles. Even the writer of the 
dust-jacket blurb for this small volume 
recognized three topics: macroscopic 
optical properties of dielectrics, struc- 
tures in the spectra of solids, and laser 
physics. But it is not in the choice of 
subject matter alone that the content is 
heterogeneous: there are both review 
papers and research papers. Further- 
more, the former range from the gen- 
eral (Burstein on dielectric media) to 
the very recent (Phillips on work in 
optical spectra of solids reported since 
the completion of his last review article 
in 1965); the latter, from compara- 
tively recondite and specific contribu- 
tions (Hopfield on elastic scattering at 
inelastic thresholds) to what is essenti- 
ally a new chapter in a long series of 
papers by one author (M. Lax) on 
classical and quantum noise. 

Much has been written lately on the 
so-called "information explosion" and 
the obsolescence of scientific journals it 
allegedly entails [see, for example, W. 
S. Brown, J. R. Pierce, and J. F. Traub, 
Science 158, 1153 (1967)]. Organized 
distribution of unrefereed "preprints" 
is one consequence of this dissatisfaction 
with journals; the ever more frequent 
publication of the proceedings of con- 
ferences, symposia, summer schools, 
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