
the chapters are organized; for example, 
in chapter 2 the authors discuss the syn- 
thesis of complexes according to the 
class of starting materials, whereas in 
chapter 3 the information is organized 
according to the metal ion. 

In other parts of the book material is 
basically presented as lists of examples, 
each in a separate paragraph. Some of 
these parts suffer from a lack of continu- 
ity, and conclusions are not drawn and 
presented as one unit. Such sections do, 
however, serve as an excellent source of 
references for very specific areas of re- 
search. 

The references are the most compre- 
hensive ever published on the chemistry 
of metal /3-diketonates, and the book is 
well indexed. 
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NASA's program for the exploration 
of the outer solar system is in full swing, 
with the Voyager 1 encounter with Jupi- 
ter and the Pioneer 11 encounter with 
Saturn recently completed and encoun- 
ters with Jupiter, Saturn, and Uranus 
programmed to occur in the next few 
years. 

In The Saturn System we get a glimpse 
of the next "logical" step in the program: 
the planned SOP2 mission that will orbit 
Saturn and probe the atmospheres of 
both Saturn and Titan (Titan is Saturn's 
largest satellite and is the only satellite in 
the solar system known to possess a sub- 
stantial atmosphere). 

Planning for complex deep space mis- 
sions such as this one requires an 
enormous lead time; for example, Proj- 
ect Galileo (formerly JOP, Jupiter orbiter 
probe) was at a similar stage in 1975, its 
preliminary design stage has only just 
been completed, and the spacecraft will 
not be launched until 1982 and will not 
begin its 20-month scientific mission un- 
til it arrives at Jupiter in 1985. Thus, 
though the present volume contains nei- 
ther a detailed nor a complete discussion 
of the accomplishments that will even- 
tually be expected of SOP2, we get a very 
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human glimpse of the interaction that 
goes on between selected members of 
the space science community and NASA 
planning staff in setting out the scientific 
basis for a mission. 

The book consists of papers and dis- 
cussions thereof that are based on pre- 
sentations given at a 1978 workshop. It is 
described by the editors as a com- 
pendium of knowledge of Saturn, its sat- 
ellites, its rings, and its (possible) mag- 
netosphere. 

As an expression of the state of scien- 
tific research on Saturn, the book is, in 
this reviewer's opinion, without equal. It 
provides an excellent guide to the techni- 
cal literature, and, in the papers that spe- 
cifically address research topics, it con- 
veys the spirit of the research that is go- 
ing on. For example, the book contains 
three papers on the vertical structure of 
Titan's atmosphere, each promoting a 
quite different view. What is being pre- 
sented in the papers is three different 
sides of a research debate that is irre- 
solvable, given the precision of remotely 
sensed ground-based data. The papers 
give a clear sense of the competitive na- 
ture of space science and also of the in- 
herent weaknesses, often poorly recog- 
nized, in remote sensing from the 
ground. 

Other papers discuss the technical 
problems that face SOP2 and the rela- 
tionship of the mission to results that 
might be obtained from the Pioneer 11 
and Voyager 1 and 2 Saturn flyby en- 
counters. With two exceptions these pa- 
pers will probably not add much to the 
book from a general reader's point of 
view. The exceptions are the paper by R. 
P. Rudd describing a possible SOP2 base- 
line mission (this includes the important 
ion drive propulsion system, which is ex- 
pected to be in NASA's 1981 budget for 
a new start) and the paper by J. Blamont 
of the Service d'Aeronomie of the 
French CNRS on a possible way to ex- 
plore Titan's atmosphere with a self- 
buoyant, "solar Montgolfi&re" balloon. 

The latter proposal shows all of the 
technical ingenuity and verve that have 
become the hallmark of French space 
scientists, and it is an idea that this re- 
viewer believes should be taken far more 
seriously than it is in the chapter that re- 
ports the conclusions and recommenda- 
tions of the workshop. As Blamont 
points out, with the descent of a single 
probe through an atmosphere one may 
learn very little (or possibly get a highly 
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probe through an atmosphere one may 
learn very little (or possibly get a highly 
distorted view) of the dynamical and 
physical state (for example, cloud struc- 
ture) of the atmosphere, although one 
would get definitive results concerning 
other aspects of the atmosphere, such as 
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its elemental and isotopic composition. 
With its long lifetime, large payload ca- 
pacity, and multiple traversals of the at- 
mosphere, the French hot air balloon, 
versions of which have been tested in the 
earth's atmosphere and a version of 
which is scheduled for launch to Venus 
in 1983 in a joint Russian-French mis- 
sion, solves this problem and presents an 
exciting prospect for atmospheric re- 
search on Titan. 

MICHAEL J. S. BELTON 
Kitt Peak National Observatory, 
Tucson, Arizona 85726 
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