
ume a fertile field for cultivation, for a va- 
riety of tools of modern mathematics are 
essential for the understanding of the prob- 
lems. Topics treated are the existence and 
uniqueness of solutions, solution stability, 
and general transient behavior. There is 
also some discussion of the corresponding 
problems in biological systems, and one 
would hope that mathematical biologists 
would dip into these two volumes. 

A word should be said about what is ab- 
sent. There is little or no mention of the 
multicomponent diffusion case, in which 
the diffusion of the various species is 
coupled. Aris considers the uncoupled 
case, which holds for Knudsen flow. For 
catalysts with larger pores bulk diffusion 
prevails, and some recent research in- 
dicates that it is essential in some cases to 
consider the more general and consid- 
erably more difficult multicomponent dif- 
fusion problem. Problems in which there is 
Stefan flow are not considered, as is con- 
sistent with the Knudsen hypothesis. 
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This is the first comprehensive review of 

x-ray astronomy to appear in book form, 
and it achieves a good balance among ex- 

perimental technique, observation, and 

theory. The only recent comparable works 
have been the International Astronomical 
Union symposium volumes. The book not 

only fulfills well its stated purpose of pro- 
viding a unified textbook for advanced un- 

dergraduates, it also contains much mate- 
rial that will be useful to workers in the 
field. Since each topic is introduced with an 
overview, often historical, the book will 
also be useful for nonspecialists. Certain 
sections should even be of interest to engi- 
neers and managers developing the in- 
struments or spacecraft on which future 
observations in this field will depend. 

The book is a series of chapters by vari- 
ous members of a group that, while at 
American Science and Engineering, made 

consequential contributions to the devel- 

opment of the field and was responsible for 
the Uhuru x-ray astronomy satellite. Most 
of the authors, who in addition to the edi- 
tors include Blumenthal, Gorenstein, Kel- 

logg, Tananbaum, Tucker, Schwartz, and 
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Vaiana, are now at the Harvard-Smithso- 
nian Center for Astrophysics. Many of the 
chapters emphasize the techniques, obser- 
vations, and discoveries made at American 
Science and Engineering, and previously 
unpublished material appears frequently. 
Although the authors have made some at- 
tempt to include the results of others and 
acknowledge the institutional bias, one 
gets the impression that outsiders have 
made only peripheral contributions on 
many of the topics. Inside knowledge of 
the personalities and events is particularly 
useful when reading Giacconi's "History 
of x-ray astronomy-A personal view." 

The chapter on observational techniques 
is some 70 pages long and includes dis- 
cussion of both nonfocusing and focusing 
devices and of ancillary topics such as te- 
lemetry, pointing controls, and aspect solu- 
tions. The next chapter is a theoretical re- 
view of x-ray production mechanisms in 
cosmic sources. Starting from elementary 
ideas, the various approximations and re- 
gions of validity are indicated, and often a 
result directly applicable to interpretation 
of results is expressed in convenient nu- 
merical form. 

The chapter on solar x-ray emission con- 
tains an unneeded review of the general 
features of the sun and seems not as well 
focused or as comprehensive as many of 
the others, although it contains some early 
results from Skylab. Several theoretical 
speculations and models are presented as 
facts. The chapter on supernova remnants, 
while also of a more general nature, con- 
tains a nice table of remnants observed in 
x-rays and their properties. The chapter on 

compact x-ray sources, where the discov- 
eries by Uhuru have indeed been out- 
standing, is excellent. It contains an up-to- 
date table of the binary x-ray sources, re- 

productions of the published data that in- 
dicated the presence of many of the 
sources, and a section on theory adapted 
from a previous review by one of the au- 
thors. That Her X-l and Cen X-3 are dis- 
cussed more extensively than Sco X-1 in- 
dicates a bias toward more recent (and in- 

terpretable) results. Even Cygnus X-l, the 
"black hole" source, is discussed from the 

viewpoint of the data, and the more specu- 
lative interpretations and their bizarre con- 
sequences are hardly mentioned. 

The interstellar medium is discussed 
from the viewpoint of x-ray astronomy, 
but the treatment of the soft x-ray back- 

ground, the importance of this component 
in terms of astrophysics, and the diffi- 
culties in interpretation of the data is rath- 
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in terms of astrophysics, and the diffi- 
culties in interpretation of the data is rath- 
er short. The chapter on extragalactic 
sources is based mostly on Uhuru work, 
much of which is unpublished, and is now 
somewhat out of date. The final chapter, 
on the cosmic x-ray background, is much 
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more comprehensive and attempts an eval- 
uation of the various observations and the- 
ories. This chapter also contains previously 
unpublished work. Finally there is a set of 
appendices that includes the 3U catalog of 
x-ray sources, which unfortunately con- 
tains several typographical errors. 

In addition to the institutional bias in 
the presentation of certain topics, some 
bias is also evident in the selection of top- 
ics: hard x-rays are hardly mentioned, and 
one gets the impression that all x-ray as- 
tronomy is done in the 1- to 10-kev range. 
In fact the spectral data, important for 
many sources, are rarely given, and when 
given they are often expressed only in the 
mysterious units of Uhuru counts per sec- 
ond. The contributions of balloon x-ray as- 
tronomy are often ignored. 

Some of the material will be rapidly su- 
perseded by results from the latest genera- 
tion of x-ray astronomy spacecraft, but the 
view the book provides of the subject as it 
stood late in 1974 is detailed and nearly 
complete. 

LAURENCE E. PETERSON 

Department of Physics, 
University of California at San Diego, 
La Jolla 
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