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Macromolecular Syntheses. Volume 8. Edited by Eli M. Pearce (Po­
lytechnic Institute of New York). John Wiley & Sons, New York. 1982. 
ix + 112 pp. $32.50. 

This volume maintains the same high quality of previous volumes of 
the series. It has lucid, detailed experimental procedures and reaction 
schemes, accompanied by copious cautionary notes, and contains 
syntheses covering a wide breadth of polymerization mechanisms and 
types, including both classical and novel examples of step-growth, con­
densation, and chain-growth addition. There are examples of anionic 
living polymerization and cyclopolymerizations, and solution polycon-
densation and interfacial polymerization techniques are described. The 
preparation of block, alternating, and graft copolymers using both free 
radical and anionic initiators, poly(imides), poly(amideimides), phos-
phazines, poly(L-lactide), and several polymer derivatives are presented. 
An interesting and useful procedure is the preparation of macroreticular 
polystyrene beads. This timely addition to the series can be highly 
recommended to anyone interested in polymer synthesis. 

Richard D. Gilbert, North Carolina State University 

Raman Spectroscopy in Biology: Principles and Applications. By An­
thony T. Tu. John Wiley and Sons, New York. 1982. xvi + 448 pp. 
$65.00. 

This book reviews and illustrates applications of Raman spectroscopy 
in numerous areas of biological investigation. Included are reviews of 
Raman studies of proteins, nucleic acids, lipids, carbohydrates, visual 
pigments, iron-sulfur proteins, and heme-proteins. These reviews are 
organized in separate chapters and clearly illustrate the biological in­
formation available from Raman spectral measurements. Each area has 
an introductory section which clearly describes the molecular vibrations 
which are studied and describes the sensitivity of the vibrations to en­
vironment and molecular structure and conformation. The various em­
pirical relationships which have been used to quantitate the molecular 
structure dependence of Raman frequencies and intensities are also de­
scribed. 

This book will serve as a valuable introduction to biological Raman 
studies for the novice and can be used by the practicing Raman spec-
troscopist as a review of the recent results in a diverse series of biological 
systems. A nice feature of this book is the brief introductory section 
included in each chapter which clearly describes the biological problems 
under study. Chapters 1 and 2, which serve as the introduction to Raman 
theory and instrumentation, utilize a pictorial approach which is quite 
effective in describing the Raman polarizability tensor. 

A weakness of the book is that it does not treat Raman fundamentals 
and theory in any depth and only rarely critically assesses the structural 
conclusions which derive from the Raman studies. A book which covers 
the biological aspects of Raman spectroscopy so well should have placed 
more stress on the fundamentals so the reader would have a better un­
derstanding of the information available from Raman scattering as well 
as its limitations. 

Sanford A. Asher, University of Pittsburgh 

Molecular Light Scattering and Optical Activity. By Lawrence D. Barron 
(University of Glasgow). Cambridge University Press, New York. 1983. 
xv + 408 pp. $69.50. 

This book provides a unified theoretical treatment of processes ori­
ginating in asymmetric response of bulk samples to left and right circu­
larly polarized light; it covers not only natural optical rotation, circular 
dichroism, the Faraday effect, and magnetic circular dichroism but also 
Rayleigh and Raman optical activity (natural or induced by external 
electric or magnetic fields) and infrared vibrational optical activity. 

The theory is formulated directly from a molecular light scattering 
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model, by considering a light beam of arbitrary azimuth, ellipticity, and 
degree of polarization incident upon a lamina of the molecular medium, 
deriving expressions for the infinitesimal changes in intensity and po­
larization of the beam in terms of molecular response tensors, and then 
integrating over a finite path. A strong feature of this approach is the 
common framework provided for the discussion of different processes; for 
example, in the section on polarization phenomena in Rayleigh and Ra­
man scattered light, the expressions given for the Stokes parameters of 
the scattered wave can be used to "derive explicit expressions, in terms 
of dynamic molecular property tensors, for the intensity and polarization 
of light scattered into any direction from an incident beam of arbitrary 
polarization by a gaseous, liquid, or solid medium, which can be trans­
parent or absorbing, oriented or isotropic, and also optically active". The 
expressions are then specialized to particular cases of interest. In several 
cases (e.g., for natural optical rotation and circular dichroism) a com­
plementary theoretical treatment based on calculation of the induced 
polarization and magnetization of the medium is also presented. A 
second strong feature of the book is the emphasis on symmetry argu­
ments, beginning in the first chapter with a short section on spatial 
symmetry and optical activity and continuing with a 90-page chapter 
devoted primarily to parity, time reversal, and the behavior of molecular 
property tensors under these operations. The latter chapter also includes 
a discussion of the irreducible representations of the permutation group 
of n objects (ligands) and requirements for qualitative completeness of 
chirality functions. 

The book is well organized and very well written. The first chapter 
provides a survey of different optical activity phenomena, starting with 
Arago's 1811 observation of colors in sunlight passed along the optic axis 
of a quartz crystal placed between crossed polarizers, and running 
through the observation of electric Rayleigh optical activity in gaseous 
methyl chloride (Buckingham and Shatwell, 1980) and magnetic-field 
induced infrared circular dichroism (Keiderling, 1981). In the second 
chapter, the necessary background material from electrodynamics, 
classical optics, and molecular quantum mechanics is presented; this 
chapter treats Maxwell's equations, static and dynamic multipole fields, 
the characterization of polarized light, the Hamiltonian for a molecule 
in an external field, perturbation theory for molecular polarizability 
tensors a0|S, electric-dipole magnetic-dipole polarizabilities G0(J, and di-
pole-quadrupole polarizabilities Aa<ai, Placzek's theory, and the Herz-
berg-Teller approximation. In the third chapter, the explicit general 
expressions for the polarization and intensity of light scattered by a 
collection of molecules are derived; this development is followed by the 
chapter on symmetry operations and property tensors. The last four 
chapters are then devoted to specific applications of the general theory 
to natural electronic optical activity, magnetic electronic optical activity, 
natural vibrational optical activity, and magnetic Raman optical activity. 
Chapter 5 includes a discussion of static and dynamic coupling models 
of optical activity, with a section on exciton coupling, and the inherently 
chiral chromophore model. As stated in the preface, the illustrations 
(e.g., in Chapter 5, sections on the carbonyl chromophore and the qua­
drant and octant rules, the Co3+ chromophore, and hexahelicene) are 
used primarily to "illuminate the theory rather than to give an exhaustive 
explanation of the optical activity of any particular system". 

Consistent with the author's description of the book as a "personal 
view of the theory of optical activity and related polarized light scattering 
effects", there are certain limitations in the scope of the work. For a 
discussion of experimental apparatus and of the experimental challenges 
encountered in obtaining the spectra, the reader must turn to the refer­
ences provided. The Kerr effect falls naturally within the theoretical 
framework developed and it is included in the discussion; but circular 
polarization of luminescence is treated only briefly. Correlation functions 
are not used in the analysis. 


