sults of infrared absorption spectroscopy of
the atmosphere. These kinds of observations
are made most advantageously and sensitive-
ly by observing the sun tangentially through
the atmosphere; in this way an absorption
path of a few hundred kilometers can be
achieved from a high-altitude platform such
as a balloon or high-flying aircraft or space-
craft. This permits a most sensitive measure-
ment of trace species. The measurements
made by the high-resolution Fourier trans-
form spectrometer ATMOS are taken to be
exemplary of this type of observation. The
authors present a well-thought-out discus-
sion of a variety of methods used to deter-
mine the gas concentrations.

Smith et al. deal with the status of the
molecular absorption database, which is
almost universally required for any serious
work in this field. For the serious atmo-
spheric spectroscopist these tabulations pro-
vide indispensable knowledge of the state of
the list and permit an estimate of the
reliability of the simulations or whatever
calculations are necessary for the design or
analysis of experiments.

The next two chapters deal with esoteric
aspects of atmospheric spectroscopy. Colli-
sional line mixing affects the line-shape in
narrow regions of the carbon dioxide spec-
trum and must be considered in the analysis
of observations made there. The theory of
this phenomenon is developed by Lévy et al.,
and some laboratory and atmospheric appli-
cations are developed. Champion et al. dis-
cuss the spectra of spherical top molecules,
of which is the greenhouse gas methane is an
example. Being a spherical top molecule
methane might be expected to have a vibra-
tion-rotation spectrum similar to that of a
linear rotator, but with highly degenerate
lines. The actuality is that the degeneracies
are broken for spherical molecules and the
resultant spectrum exhibits extreme com-
plexity. Some of this complexity is revealed
and explained in this chapter for both tetra-
hedral and octahedral molecules.

The final chapter makes fascinating
reading but has little in common with the
first ones. In it Winnewisser et al. describe
the origins of the spectroscopy of interstel-
lar molecules and the complexities of the
observations and analyses, give an invento-
ry of the molecules observed and some of
the interesting places to look for them, and
discuss the technologies for doing all that.
Specific examples of 11 interstellar mole-
cules are considered.

The book contains extensive references
and is a good starting place for someone
already somewhat familiar with molecular
spectroscopy to learn about its use in re-
mote sensing. With only the first three
chapters dealing directly with general con-
siderations regarding atmospheric spectra
observations and analysis, and the remain-
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ing three being specialized, the book does

not, however, offer a rounded treatment of
a common theme.

Jack S. Margolis

Jet Propulsion Laboratory,

California Institute of Technology,

Pasadena, CA 91109
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