
"has . . . moved from the periphery of 
society towards the centres of power, 
and is apparently becoming an organ of 
the state apparatus, the ruling class, the 
military-industrial complex, or whatever 
it is that governs our lives in an advanced 
industrial country. " The balance of the 
volume is Ziman's attempt to justify this 
thesis. 

Ziman's book is a tour de force. He 
makes reference to a very high percent- 
age of the major works cited in the two 
standard surveys of science studies: Sci- 
ence, Technology and Society (1977), 
edited by Ina Spiegel-Rosing and Derek 
de Solla Price, and A Guide to the Cul- 
ture of Science, Technology, and Medi- 
cine (1980 and 1984), edited by the pres- 
ent reviewer. When the editors and au- 
thors of the latter volume began their 
project, they lamented the fact that the 
perspective of a spokesperson for sci- 
ence would not fit into the scheme of the 
volume. Now there is such a voice. 
Ziman's introduction to science studies, 
to what one author has called the "me- 
tascientific" disciplines, is an excellent 
companion to the compendia mentioned. 
It would also make a fine textbook for an 
introductory course in a science, tech- 
nology, and society program. 

PAUL T. DURBIN 
Philosophy Department and 
Center for Science and Culture, 
University of Delaware, Newark 19716 

Mathematical Chemistry 

Perspectives in Theoretical Stereochernistry. I. 
U G I ,  J .  DUGUNDJI,  R.  KOPP, and D. MARQU- 
ARDING. Springer-Verlag, New York, 1984. 
xviii, 247 pp., illus. Paper, $19.30. Lecture 
Notes in Chemistry, vol. 36. 

The past several decades have seen 
spectacular development in the interac- 
tion between mathematics and stereo- 
chemistry. Enumeration problems in 
static and dynamic stereochemistry have 
been linked to permutation groups and 
their partition into cosets and double 
cosets, and experimental observations, 
such as observations of coalescence pat- 
terns in dynamic nuclear magnetic reso- 
nance, have been interpreted in terms of 
these abstract mathematical objects. 

This book is written by authors who 
participated in this evolution of mathe- 
matical chemistry, coining the term 
"permutational isomerism," for in- 
stance. The book is divided into three 
parts. The first part discusses the main 
classical concepts and presents the no- 
tions of permutational isomerism and 

chemical identity group. The second part 
discusses the mathematical concepts 
needed for further applications of the 
chemical identity group. The applica- 
tions are discussed in the third part, in 
which a chemical nomenclature and doc- 
umentation system based on permuta- 
tional isomerism are proposed. 

According to the authors, "There is 
definitely a need for new types of ideas, 
concepts, theories and techniques that 
are usable beyond the scope of custom- 
ary methodology. This is why the pres- 
ent text was written" (p, vi). The most 
adequate way to analyze the book is to 
discuss some of these unconventional 
ideas and to compare them with previous 
work. 

The chemical identity group is defined 
in the book as a group of permutations 
preserving the chemical identity of a 
compound in which all the ligands are 
chemically distinguishable. According to 
the authors, it does not express geomet- 
ric symmetries. However, it plays the 
role played by the idealized rotational 
subgroup of rigid molecules in more con- 
ventional approaches. For instance, for 
an AsF5 molecule, if the distinction be- 
tween axial and equatorial sites remains 
possible with five different ligands, one 
can speak of an idealized D3 rotational 
subgroup, instead of the actual C1 sub- 
group. The authors write that, "since 
there is no such thing as an approximate 
symmetry," the use of the idealized rota- 
tional subgroup is a "logical inconsisten- 
cy" (p. 46). But when the chemical iden- 
tity group of the above pentacoordinate 
As compound is obtained by the authors, 
it turns out to be isomorphic to D3. This 
can only be justified if one assumes at 
least implicitly that two of the five li- 
gands are axial and three equatorial and 
that axial-equatorial exchange does not 
preserve chemical identity. Another as- 
sumption (one axial, four basal, for in- 
stance) should lead to another chemical 
identity group. Thus the authors do not 
in fact avoid consideration of idealized 
(approximate) geometric symmetries. 

Nonrigid molecules are usually de- 
scribed by the point group or rotational 
subgroup of a configuration correspond- 
ing to a minimum of the potential hyper- 
surface and by the Longuet-Higgins 
group, which includes permutations (and 
permutation-inversions) depicting feasi- 
ble operations. The chemical identity 
group a priori includes dynamical infor- 
mation (such as inversion operations for 
nonrigid ternary amines), and from this 
point of view it is similar to the Longuet- 
Higgins group. Hence the chemical iden- 
tity group ignores the symmetry proper- 
ties of the polytopes situated in potential 

wells. This seems to be adequate only 
when the depth of the wells is vanish- 
ingly small. 

The discussion of the so-called Dieter 
group is another unconventional aspect 
of the book. The authors define this 
group as the chemical identity group of 
an arbitrary system Q of permutational 
isomers. The physical meaning of such a 
group when Q is actually arbitrary is not 
obvious. However, when the system Q 
contains exactly all the isomers that can 
be reached from a given one by arbitrary 
sequences of a fixed mode of rearrange- 
ment, then it is easy to realize that the 
Dieter group reduces to the Longuet- 
Higgins group (disregarding the effect of 
inversion about the center of mass). The 
Dieter group of a system Q of intercon- 
verting permutational isomers is also de- 
fined as the chemical identity group of 
the common intermediate X or ensemble 
of intermediates X of these interconver- 
sions, although it is not demonstrated 
explicitly that these two concepts coin- 
cide. 

When the system Q consists of only 
two permutational isomers connected by 
a given isomerization, then it may be 
verified that the Dieter group is the Pe- 
chukas group expressing conservation of 
nuclear symmetry along a path of steep- 
est descent. 

Hence the definition of the Dieter 
group includes two important groups re- 
lated to molecular symmetry, the Lon- 
guet-Higgins and the Pechukas groups. It 
is unfortunate that these properties of 
the Dieter group are not fully discussed 
in the book. 

The Dieter group is intended by the 
authors to be predictive; they write that 
if it "is trivial, then no non-trivial mecha- 
nism is possible" (p. 38). This proposi- 
tion seems questionable because it ex- 
cludes any non-self-inverse mechanism 
having a connectivity of 1. Indeed, for a 
pair of isomers connected by such a 
mechanism the Dieter group reduces to 
the identity operation. 

The Dieter group has been worked out 
explicitly in the book for Berry rotation 
and Turnstile rotation mechanisms. In 
one case the set Q has been chosen to 
consist of two isomers connected by a 
Berry rotation mechanism; in the other 
case it consists of the six isomers on a 
cycle of six consecutive Turnstile rota- 
tion steps. This choice is justified by the 
authors on the basis of the periodicity of 
the permutations (two for the Berry rota- 
tion, six for the Turnstile rotation). This 
looks completely arbitrary since both 
rotations can be described by any per- 
mutation of the coset associated to the 
isomer obtained in one step of both 
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mechanisms. Therefore the periodicity 
of permutations is not a good criterion 
for the construction of Q and the Dieter 
group. In my opinion, a good criterion- 
if it exists-has not yet been discovered 
except when the Dieter group is the 
Pechukas or the Longuet-Higgins group. 

Hyperchirality, a controversial sub- 
ject, is discussed at length in the book. It 
is well known that, in a family of permu- 
tational isomers, two enantiomers have 
point groups with identical permutation- 
al expressions. It is possible, however, 
for two isomers that are not enantiomers 
to have this property. Ten years ago 
Dugundji, Marquarding, and Ugi pro- 
posed that such isomers be called hyper- 
chiral isomers. Their attempt to predict 
observable consequences of these purely 
algebraic properties has been refuted; 
the discussion of the subject in the book 
dwells upon the formal aspects of the 
problem, but it does not provide evi- 
dence in favor of characteristic proper- 
ties of hyperchiral isomers or against the 
idea that hyperchirality is merely a math- 
ematical artifact. 

The book also contains various de- 
tailed illustrations as well as a clearly 
written appendix that outlines mathe- 
matical material. 

Does the book really open perspec- 
tives in theoretical stereochemistry? It 
adopts an unconventional-and some- 
times provocative--point of view, but 
the methods and concepts that are devel- 
oped in it are often rather similar to 
previously developed ones. 

JEAN BROCAS 
Service de Chirnie Organique, 
Universitd Libre de Bruxelles, 
B-1050 Bruxelles, Belgium 

Scattering Phenomena 

Electron-Molecule Collisions. I s ~ o  SHIMA- 
MURA and K ~ z u o  TAKAYANAGI, Eds. Ple- 
num, New York, 1984. xiv, 570 pp., illus. $85. 
Physics of Atoms and Molecules. 

For the formal theorist, electron-mole- 
cule collisions offer the basic unrestrict- 
ed many-body problem with the added 
spice of a multicentered, nonspherical 
target having several degrees offreedom. 
In a chapter with a nice historical flavor, 
Takayanagi provides a superb introduc- 
tion to the basic theory. He provides a 
context for the other chapters by bring- 
ing into a coherent whole all of the pieces 
familiar to the graduate reader (such as 
potential scattering theory, expansions 
of nonspherical potentials, the concept 
of cross sections, simple experimental 

systems, and Born's approximation). 
The same ability to bring life to a subject 
that Takayanagi displays is seen 
throughout the book. Notable in this 
respect are Shimamura's elegant exposi- 
tion of the otherwise dry and daunting 
theory of angular momentum and Her- 
zenberg's explication of resonance ef- 
fects in vibrational excitation by the use 
of familiar potential well scattering the- 
ory. 

Drop a single electron into the elec- 
tronic mixture that is a molecule and it 
can catalyze fascinating reactions, often 
tickling the molecule's atoms into jump- 
ing from one bound, attractive well into 
another or onto a curve in which the 
atoms inevitably slide apart. The study 
of the weak and temporary interactions 
that bind the electron to the neutral 
molecule long enough for such reactions 
to take place efficiently is the major 
challenge of the field and the common 
thread in the book. The foundation in 
scattering, angular momentum, and reso- 
nance theory and in experimental tech- 
nique that has been laid in earlier chap- 
ters particularly complements a chapter 
by Hall and Read, who discuss the bewil- 
dering variety of negative ion states from 
a spectroscopic point of view. Compton 
and Bardsley take us on a tour of the 
particle zoo that results when the mole- 
cule is tickled into self-destruction: elec- 
trons and positive, negative, and neutral 
atoms (or even other molecules), which 
are often unpredictably excited. Both of 
these chapters provide not only a con- 
cise survey of what is known, but also a 
generalist's view of how it became 
known and might be understood. 

Knowledge of a phenomenon includes 
knowledge of the rate at which things 
happen (that is, the probability or cross- 
section for a process) as well as knowl- 
edge of the states and products that are 
produced. The novice scientist, and per- 
haps also the expert, is well served by 
two chapters laying out the major experi- 
mental and computational techniques in 
some detail. Trajmar and Register pro- 
vide a very readable (to a theorist like 
myself) description of all the major ex- 
perimental techniques and the physics 
involved in the extraction of data there- 
from. For the computational physicist, 
electron-molecule collisions offer one of 
the best opportunities to humble even 
the most advanced modern computers. 
Buckley, Burke, and Noble show how 
the scattering theory is molded, and ap- 
proximated when necessary or useful, 
into powerful computational methods 
applicable to all of the processes dis- 
cussed elsewhere. Like the others, these 
chapters provide not only the accessibili- 

ty of a textbook but also the exhaustive 
bibliography of a good review article. I 
know of no better answer to the "What's 
your field like?" question of the poten- 
tial graduate research student than to 
hand him or her this book. 

DAVID W. NORCROSS 
Joint Institute for Laboratory 
Astrophysics, University of Colorado, 
Boulder 80309 
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