
second, the photophysical behaviour of 
the singlet excited state is shown to be 
strongly influenced by the configuration 
and the conformational distribution 
within each configuration. The third of 
these papers shows that both steady state 
and transient fluorescence spectroscopy 
indicate the existence of intramolecular 
excimer formation in naphthalene 
diisocyanate-based polyurethanes. 

Three of the ten papers dealing with 
'Energy Migration' make use of transient 
fluorescence spectroscopy. Philips dis- 
cusses 'Complex Decay of Fluorescence 
in Synthetic Polymers' in his article on 
nanosecond time scales while Kauffman 
et al. use both nanosecond and 
picosecond time scales whilst examining 
'Electronic Energy Relaxation in Aro- 
matic Vinyl Homopolymers', while 
Peterson et al. use time-resolved 
fluorescence depolarization spectroscopy 
to examine 'Ensemble Average Confor- 
mation of Isolated Polymer Coils in Solid 
Blends'. Use is made of delayed 
fluorescence in the papers by Burkhart and 
Caldwell on the 'Influence of Chrom- 
ophore Organization on Triplet Energy 
Migration in Amorphous Polymer 
Solids' and by K16pffer on 'Aromatic 
Polymers in Dilute Solid Solutions' 
where he also makes use of phosphores- 
cence spectra and quenching. The use of 
quenchers and traps is also exploited in 
three of the papers in this section on 
'Triplet Antenna Effect in 
Poly(acetonaphthyl methacrylate)' by 
Holden and Safarzadeh-Amiri, 'Excited- 
State Singlet Energy Transport in 
Polystyrene' by Coulter et al. as well as in 
the paper entitled 'Exciton Migration in 
Copolymers of Acenaphthylene' by 
Cabaness et al. Interchromophoric 
interactions in the excited states of a new 
class of polypeptides have been studied 
by static and dynamic fluorescence 
spectroscopy including circular polarized 
fluorescence spectroscopy by Sisido, 
while MacCallum questioned the 'Signi- 
ficance of Energy Migration in the 
Photophysics of Polystyrene'. 

There are six chapters dealing with the 
'Photophysics of Polyelectrolytes'. The 
experimental techniques reported are 
somewhat similar to those mentioned 
earlier except for the paper entitled 
'Polymer Models for Photosynthesis' by 
Guillet et al. where electron spin 
resonance measurements are reported, 
and in the articles entitled 'Complex 
Formation Between Poly(acrylic acid) 
and Poly(ethylene glycol) in Aqueous 
Solution' by Oyama et al., where pyrene 
excimer fluorescence is monitored. 
Excimer to monomer ratios are also 
made use of in the paper by Chu and 
Thomas entitled 'Interaction of Cationic 
Species with Polyelectrolytes'. The other 
two papers in this section by Ghiggino et  al. 
on 'Kinetic Spectroscopy of Relaxation 
and Mobility in Synthetic Polymers' and 
by Bai et al. on 'Alternating Copolymers of 

2-Vinylnaphthalene and Methacrylic Acid 
in Aqueous Solution' report measurements 
using time-resolved luminescence and the 
effect of quenchers on fluorescence 
lifetimes, intensities and spectra 
respectively. 

Finally, there are two small sections, 
one dealing with 'Luminescent Polymeri- 
zation Probes' with two articles, the first 
by Wang et al. on the 'Fluorescence 
Monitoring of Viscosity and Chemical 
Changes During Polymerization' and by 
Sung on 'Application of Reactive Dye 
Labeling Technique for Cure Characteri- 
zation of Epoxy Networks'. The final 
section deals with the 'Photophysics of 
Silicon-Based Polymers' and includes 
two papers by Harrah and Zeigler on 
'Emission Spectra of Polysilylenes' 
concluding that the triplet is the 
immediate precursor to photochemistry 
and by Johnson and McGrane on 
'Spectroscopic and Photophysical Pro- 
perties of Poly(organosilylenes)'. 

The volume is well produced and many 
or the articles are first class. A wide range 
of topics and techniques are reported. 
Experts in the field will find it useful and 
others will gain an impression of the 
breadth of this rapidly growing area. The 
volume concludes with a useful subject 
index. 

F.  W i l k i n s o n  
(Loughborough  University of 

Technology) 

Molecular Engineering of 
Ultrathin Polymeric Films 
P. Stroeve and E. Franses (Eds.) 
Elsevier Applied Science, New 
York, 1 978, vi + 412 pages, £75 
ISBN 1 85166 159 X 

This book records the proceedings of a 
Workshop on the Molecular Engineering 
of Ultrathin Polymeric Films held in 
Davis, California in February 1987. The 
tital of the book is very misleading. Of the 
23 articles in the book only seven have 
any significant polymeric content and 
two of these discuss polymer films which 
many would not classify as ultrathin. In 
addition, the few articles which set out to 
discuss the subject of molecular 
engineering are rather speculative. A 
more accurate title might be 'The Physics 
and Chemistry of Organic Thin Films'. 
The prospective purchaser may also be 
put off by the fact that most of the articles 
have already been published in the 
journal Thin  Solid Fi lms  as sections 1 and 
2 of Volume 152. There certainly are 
workshops and conferences where the 
proceedings can be usefully duplicated in 
a journal and a separate book; in this case 
the papers cover such a variety of topics 
that republication is probably only useful 
to the delegates of the conference. 

Book reviews 

The book includes two papers 
primarily devoted to polymer chemistry. 
The chemistry of polymeric photoresists 
and the synthesis of liquid crystal 
polymers are comprehensively reviewed 
in one, while the other describes the 
epitaxial polymerization of p-terphenyl 
on alkali halide crystals. Two papers 
concentrate on the versatile polydiacet- 
ylenes. Tubule microstructures of phos- 
pholipid diacetylenes have been polym- 
erized and then metallized; the hollow 
multilayered cylinders had typical 
dimensions of 0.5#m in diameter by 
25 gm long. In another paper the non- 
linear optical properties of polydiacet- 
ylene Langmuir Blodgett films are 
described. The use of a non-linear effect, 
second harmonic generation, as a probe 
of poled polymer films is also reported. 
Two more papers review the preparation, 
characterization and application of 
Langmuir-Blodgett films and liposomes 
made from preformed polymeric am- 
phiphiles. The book concludes with a 
prediction for the future of ordered 
polymeric thin films, including their  
application ifi OPTIMUL, the optical 
multiport computer. 

D. N .  B a t c h e l d e r  
(Queen Mary  College) 

Classical Light Scattering 
from Polymer Solutions 
P. Kratochvil 
Elsevier, Amsterdam, 1988, 
xi + 334 pages, US $117.00 
ISBN 0-444-42890-9 

The application of light scattering to the 
characterization of polymers in dilute 
solution, effectively falls into two broad 
classes, based upon the physical 
principles of measurement. The first 
concerns measurement of the intensity 
continuously scattered by the medium. 
This is called 'intensity scattering' or 
'classical light scattering'. The second 
involves measurement of the continuous 
flickering or fluctuation in the intensity 
which accompanies local molecular 
motions. Measurements are made on a 
faster time scale and the method is 
generally referred to as 'photon 
correlation spectroscopy' or 'fluctuation 
light scattering'. 

In the mid-1960s, intensity light 
scattering was at its scientific zenith. The 
methodology was being advanced and 
papers were appearing in the scientific 
literature at a great rate. By far the 
greatest number were in the application 
of the method to study the molecular 
weight, size, conformation and in- 
teractions of macromolecules and 
polymers. During the following decade, 
classical intensity scattering became 
consolidated and the academically 

POLYMER, 1988, Vol 29, December 2293 



Book reviews 

minded researchers were, in the main, 
increasingly attracted by the conceptual 
niceties of the photon correlation 
method. Such a shift was further aided by 
the development of the laser and the 
availability of suitable electronic 
correlators. 

The present book is concerned solely 
with the older intensity light scattering 
method and its use for polymer 
characterization. In this respect, it resides 
in the era of the sixties and this is a pity. 
Scientists interested in the light scattering 
method will surely wish to have 
knowledge of both methods, especially if 
polymer characterization is their main 
aim. Further, in the words of the author, 
the text ' . . .does not have the depth 
which might be required by specialists' 
and ' . . .  rigour has been sacrificed for the 
sake of lucidity'. What then is the 
strength of the book? 

There is no doubt that the text is an 
easily readable presentation of the 
intensity scattering method. The first 
three chapters are a very good 'first 
reader' for the student newly confronted 
by the subject. Here he will find the 
physical principles carefully elucidated in 
terms ofthe original theories (Chapter 1). 

An outline of the basic concepts of 
measurement (Chapter 2) and a carefully 
detailed analysis of the data handling 
procedures (Chapter 3) follow. All are 
interspersed with descriptions and 
representative data from the literature on 
polymeric systems. The stated aim of the 
author is to present a practitioner with a 
working guide and in this he succeeds 
admirably. This is the text to place in the 
hands of the new research student or 
industrial scientist who needs to use the 
method for molecular weight and size 
evaluations. The reader will find the 
Zimm plot concept carefully explained, 
the dissymetry principle outlined (but 
does anyone really still use dissymetry 
measurements?), descriptive procedures 
to ensure that optical corrections are 
carefully made and the special pre- 
cautions needed when using fluorescent 
or stongly absorbing systems. 

The second half of the book, 
increasingly relates to polymeric systems 
and the specific problems encountered 
with them. It is here that the author's 
personal research interests show through. 
Nonetheless, it is good and relevant that 
an introductory text does deal with such 
topics as polymers in mixed solvents 

(Chapter 4), scattering from copolymer 
solutions (Chapter 5), branched polymers 
(Chapter 6), coupling of scattering data 
to gel permeation chromatography and 
concentrated solutions. The final chapter 
(7) is devoted to scattering studies on five 
types of polymers, including polyvinyl 
chloride, polyethylene, polyamines, pro- 
teins and DNA. In that the discussion 
illustrates the potential of the intensity 
scattering method, the chapter is useful. 

To summarize, the book is a readable 
text which lays down the principles of the 
intensity scattering method and its 
application to polymer science. It is an 
ideal handbook for the polymer chemist 
in this area which is very well written and 
easily followed. If it has failings, then one 
would be the relatively scant treatment of 
instrumentation, especially as com- 
mercial instruments are now rather rare. 
The second is that, in the present age, the 
work could have been expanded to 
include the more modern techniques of 
photon correlation and its applications. 

B. R. Jennings 
(University of  Reading) 
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