
melts, for it is surprisingly true that no 
silicate liquidus diagram has yet been 
successfully predicted ab initio from ca- 
lorimetrically derived thermodynamic 
data. In order for magmas to serve as 
probes into the interior of Earth and oth- 
er planets, or as guidelines for con- 
densation sequences in the early solar 
system, such calculations would be most 
helpful. A chapter by Burnham makes 
great progress in the matter, not starting 
from calorimetry but using one phase 
diagram, with a minimum set of assump- 
tions, to solve a sequence of other phase 
diagrams. Perhaps this is the beginning 
of wisdom. At least it has the elegance of 
Bowen's approach and something of its 
humor. 

Historians of science should have a 
good time with this book and with Bow- 
en. Having the master's book brought up 
to date by his able followers is in itself a 
rare experiment, particularly when pre- 
ceded by such an explosion of discovery. 
That such a format could even be con- 
templated is impressive testimony to the 
prophetic integrity of the original. That it 
should succeed is a modest triumph of 
common purpose and good sense. 
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In some sense these volumes mark the 
transition of solar system plasma physics 
from the era of exploration, exemplified 
by the Explorer I spacecraft, into one of 
understanding and application. By appli- 
cation I do not necessarily mean the type 
summarized in the section entitled Tech- 
nological Impact of Solar System Plasma 
Physics (although the brief expositions 
there are quite interesting), but the possi- 
bility for the application of the results of 
solar system plasma physics research in 
astrophysics and in experimental and 
theoretical plasma physics. 

In the near space region of the earth, 
which includes the ionosphere, magne- 
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tosphere, and interplanetary medium, de- 
tailed study of cosmic-scale plasma 
physical systems can be made. These re- 
gions are remarkably rich in physical 
processes and span the vast ranges of 
parameter space. Some regions of the 
ionosphere are so quiescent that the larg- 
est perturbations present, other than the 
odd passage of a whistler or other electro- 
magnetic wave, are thermal fluctuations 
in the medium. In fact, as is pointed out 
in the chapter on the ionospheric plasma, 
the detection of thermal fluctuations via 
the incoherent-scatter radar method and 
the explanation of the scattered spec- 
trum was a triumph of engineering on the 
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These three volumes are a fitting com- 
memoration for the 20th anniversary of 
space research. In most previous works 
of this genre on space research, the au- 
thors have stayed safely away from the 
forefront of research. The result is that 
the books are five to ten years out of date 
and neither exude the excitement of bas- 
ic research nor yield material useful for 
graduate students, teachers, or research- 
ers in peripheral fields. The chapters in 
these three volumes avoid this pitfall. 
The authors seem to have pushed deeply 
into their topics and, in most cases, have 
identified the crucial and exciting ques- 
tions currently occupying theorists and 
experimentalists alike. 
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"W. Von Braun, J. A. Van Allen, and W. H. Pickering triumphantly holding aloft a model of 
Explorer I on the occasion of the first announcement of its discoveries." The saturation of the 
simple Geiger counter carried on board the spacecraft, launched in January 1978, "attributed 
correctly to the presence of high fluxes of particles trapped in the earth's magnetic field, pro- 
vided the catalyst for the following two productive decades of scientifically-instrumented 
spacecraft studying of solar system plasmas." [From Solar System Plasma Physics] 
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one hand and plasma physics on the oth- 
er. One of the keystones of modern 
plasma physics, the concept of Landau 
damping, was first experimentally veri- 
fied in detail via the study of incoherent 
scatter from the ionosphere. This is but 
one example of the pivotal role space re- 
search has had in the historical develop- 
ment of plasma physics as a discipline. 

Compare this quiescence to the ex- 
plosive energy releases discussed in the 
chapter on solar flares and the magneto- 
spheric substorms mentioned in several 
chapters. In both cases energy stored in 
the form of magnetic fields is virtually in- 
stantaneously converted to particle and 
photon energy. Crucial to most theories 
of both of these phenomena is the con- 
cept of magnetic field reconnection. A 
separate and quite lengthy chapter is de- 
voted to this process. After diligently 
reading through it, however, I am left 
with a double Chinese restaurant syn- 
drome-hungry for more but nervous at 
the same time. Magnetospheric recon- 
nection has to be considered a prime 
problem for both the theorist and the ex- 
perimentalist. For example, although a 
prima facie case for reconnection has 
been made, definitive observations are 
lacking and we are not even sure where 
on the front side of the magnetosphere 
reconnection occurs. 

One remarkable asset of solar system 
exploration is the ability to compare 
magnetospheres of different dipole mo- 
ments and subject to different solar wind 
conditions. Several excellent chapters 
deal with the magnetospheres of all the 
inner planets plus Jupiter and are fol- 
lowed by a summary chapter in which 
general principles of comparative mag- 
netospheres are presented in a very clear 
manner. 

The editors admit to the omission of a 
chapter on the auroral acceleration re- 
gion recently discovered at an altitude of 
about one Earth radius. The detailed ex- 
ploration and ultimate understanding of 
this region may be as important as recon- 
nection and I regret the absence of this 
topic. 

The book is an excellent resource for 
graduate and undergraduate courses in 
upper atmosphere and space research. 
Many excellent figures have been pro- 
duced which conceptualize complex in- 
teractions and three-dimensional sys- 
tems. The fact that the physics has not 
been diluted assures that many chapters 
will continue to be useful reviews, even 
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