
omitted. Nonetheless, there is no vol- 
ume that provides a better collection of 
ideas on mate choice. If you are interest- 
ed in mate choice you must read this 
book. 

GERALD BORGIA 
Department of Zoology, 
University of Maryland, 
College Park 20742 

The Plasma State 
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The study of matter in the ionized and 
plasma state encompasses a wealth of 
interesting problems associated with the 
various subfields of physics. It exhibits 
its closest connection with atomic and 
molecular physics, and the present book 
establishes that connection quite firmly 
by illustrating how atomic and molecular 
physics provides the key to understand- 
ing the structure and underlying colli- 
sional energy pathways of the plasma 
state. 

The book serves as  another excellent 
reminder of the significant advances that 
have been made in the past 25 years in 
the field of atomic and molecular physics 
and of the contribution the field has 
made to the study of astrophysics, con- 
trolled thermonuclear fusion, and lasers. 
It provides a clear review of the ionized 
state in astrophysics and in thermonucle- 
ar fusion, together with detailed discus- 
sions of the appropriate theoretical quan- 
tum mechanics and laboratory experi- 
ments for the rates and cross sections of 
certain specific collisional mechanisms. 

Not only does the formation of a plas- 
ma in the laboratory represent a complex 
sequence of atomic and molecular ener- 
gy-change processes, the plasma state, 
which may last anywhere from a few 
microseconds in some high-energy plas- 
mas to a few hours (as in a low-density 
glow discharge), is controlled by a dy- 
namic balance of various recombination- 
dissociation processes. 

The recombination of electrons and of 
ions to form neutralized species, or other 
ion-pair systems, determines the ioniza- 
tion structure of plasmas. The analysis of 
the recombination spectrum associated 
with the removal of the excess energy of 
recombination by the emission of radia- 
tion is a powerful diagnostic probe of the 
physical environment in which the emit- 
ting species resides. The formation of ion 

pairs H i  and H- by dissociative recom- 
bination between electrons and hydro- 
gen molecular ions has attracted consid- 
erable attention from the thermonuclear 
fusion community, which is interested in 
producing high-current H- ion sources 
for neutral beam injectors. 

Dalgarno sets the astrophysical scene 
in a particularly interesting, lucid, and 
engaging chapter on the roles of elec- 
tron-ion and ion-ion collisions in astro- 
physics. The physical conditions here 
range from the cold, weakly ionized mo- 
lecular clouds associated with gaseous 
nebulas (for which the sources of ioniza- 
tion are energetic cosmic rays) to the 
hot, highly ionized solar and stellar coro- 
na (for which the sources of ionization 
are thermal electrons heated by shocks 
driven by supernova explosions in the 
disk of the galaxy, supplemented by ab- 
sorption of x-ray and ultraviolet photons 
associated with the recombination spec- 
trum) and comets and planetary atmo- 
spheres (which are ionized by solar ultra- 
violet radiation). The chemical energy- 
change pathways appropriate to the vari- 
ous physical conditions are concisely 
described by Dalgarno. 

Post then provides a comprehensive 
account of the role of atomic collisions in 
magnetic and inertial controlled fusion 
research. H e  discusses the hot central 
plasma, where fusion reactions occur; 
the plasma edge, where the plasma inter- 
acts with the external environment; 
methods for the production of the hot 
plasma; and techniques for the diagnosis 
of the physical properties of the plasma. 
Both Dalgarno and Post furnish fairly 
exhaustive lists of references. 

The subsequent ten chapters deal with 
the theoretical and experimental meth- 
ods required to yield detailed cross-sec- 
tion information on specific collisional 
mechanisms, such as  electron impact 
excitation and ionization of atoms and 
ions, electron-ion and ion-ion recombi- 
nation, and ion-atom charge transfer col- 
lisions. 

Although quantum mechanical scatter- 
ing theory is in principle a well-docu- 
mented subject, extensive theoretical de- 
velopment is still required for implemen- 
tation of the various working models 
associated with the various collisional 
mechanisms. Also, the recent advent of 
intersecting beam ion traps and laser 
excitation techniques has provided much 
more sensitive and wide-ranging ap- 
proaches to recombination experiments 
than were previously available. 

The present vigor of the field is well 
characterized by the theoretical develop- 
ments and new experimental techniques 
discussed in this book. Although the list 

of processes discussed is fairly com- 
plete, a few chapters, particularly those 
dealing with high-energy collisions, are 
quite routine and could have been re- 
placed by chapters dealing with current 
research on the theory, say, of ion-mole- 
cule state-to-state collisions and reac- 
tions at thermal energies and of ion-ion 
recombination in dense plasmas. The 
inclusion of such work would have been 
more appropriate to the chemistry of the 
interstellar medium and would have pro- 
vided greater balance to the book. 

My enjoyment in reading the book was 
somewhat marred by the well-above-av- 
erage number of typographical errors. 
All in all, however, the book is thought- 
ful and stimulating. It would prove in- 
valuable not only to active researchers in 
the appropriate fields but also to those 
interested in reviewing the great contri- 
bution that atomic and molecular physics 
has made to astrophysics and to fusion 
programs. 

M. R.  FLANNERY 
School of Physics, 
Georgia Institute of Technology, 
Atlanta 30332 
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Venus is closer to the sun than Earth 
is, yet it absorbs less sunlight than Earth. 
In spite of this, its surface temperature is 
maintained at a baking 730 K because of 
effective blanketing by a thick atmo- 
sphere that blocks the loss of thermal 
radiation to space. The atmosphere con- 
tains an opaque cloud deck whose major 
constituent is sulfuric acid. Photochemi- 
cal production of the acid at high levels is 
balanced by destruction in the lower 
atmosphere, or perhaps even by a cycle 
that involves the planetary surface and 
geological processes. The solid body of 
the planet rotates very slowly (period 
243 days) In a retrograde direction, but 
the atmosphere at the level of the cloud 
deck rotates at the robust rate of about 
once every four days. Although very 
similar to Earth in mass and size, Venus 
possesses only a trace of the volatile 
compound most abundant on Earth. wa- 
ter. It shows no evidence yet discernible 
of the kind of tectonlc activity that domi- 
nates terrestrial surface geophysics. 

Altogether, Venus I S  an interesting 
planet and provides a humbling example 
of the diverse consequences of the laws 
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