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Preface

Great progress has been made in the fields of optical physics,
photochemistry, photobiolgy and laser therapy over the past three
decades since 1960 when the first laser device came into being. As a
matter of fact, the combination of the laser,a powerful modern tool,
with such traditional sciences as reaction dynamics, biodynamics and
other related subjects has brought about a new branch of science—
laser biodynamics. Up to now, a wealth of data have been accumu-
lated in the experimental studies of this area and the laser therapic
practice, while theoretically quite a number of valuable viewpoints,
models and hypotheses have been advanced. For various reasom;,
however, monographic works on the subject are still rare, although
there are large amounts of research reports and treatises. This book,
therefore, is our first attempt to fill in the gap in China.

Since laser biodynamics is connected with a wide range of disci-
plines and technologies, we do not intend, nor are we in a position,
to make a comprehensive summary or give a systematic exposition of
thg theory and practice of the topic. This book purports to offer an
introduction to some aspects of the subject with particular emphasis
on those questions which have not been considered or thoroughly ex-
amined so far and provide some possible approaches and analytic
methods based on our own studies.

Chapter 1 of the book gives a brief introduction of the laser the-
ories including the classical, the semiclassical and the quantum treat-
ments, with emphasis on the Lamb school. It is followed in Chapter
2 by the further investigation into the semiclassical and quantum laser
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theories by means of the Lie algebra, which yields the explicit ex-
pressions of the decay constant v and excitation one A between two
energy levels introduced as phenomenological constants in the Lamb
theory. Compared with the conventional perturbation method, the
Lie algebraic approach can produce more advantageous results, suit-
able not only for the weak field but for the strong field as well.

Chapter 3 is a brief review of various biological effects of the
laser, while the characteristics and functions of several lasers often
used in photodynamical therapy are discussed in Chapter 4 for the
convenience of practical application.

The non — equilibrium dynamics developed by Prigogine and
IHaken has now become a very efficient means for different purposes.
Chapter 5 explains how to use this theory to analysize laser 6pera-
tion, and examines specifically the dynamic behaviour of the process
of neuro—conduction.

Chapter 6 is focused on the dynamical analyses of different reac-
tions induced by light and heat. A nonsingular linear transform
method is proposed, for it can transfer the reaction dynamical equa-
tions directly into the Haken form without using the method of con-
stant alteration and enable us to obtain their approximate solutions.
It may become an effective way to deal with the multivariable sys-
tems.

In the last chapter, inquiries are made into different aspects of
the mechanics of biomedical reactions of laser photochemistry, their
mathematical models and dynamical analysis are provided, and the
properties and classification of photoactive materials and their phar-
macokinetic processes in the human body are described. Some practi-
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cal applications of laser photochemistry in the diagnosis and treatment
of cancers and other fields carried 6ut by the authors and other spe-
cialists are also illustrated.

As mentioned above, this book is only a preliminary and tenta-
tive exploration into some problems in this field based on the results
of our own research including quite a few works not yet published.
We would be very happy if it could, as the Chinese saying goes,
serve as a brick cast to attract jade. We also believe that the methods
suggested in this book will be found applicable and will be further im-
proved in various fields such as laser physics, reaction dynamics and
chemical kinetics.

Finally, special acknowledgements should be extended to Jinan
Press, Mr Liu Chonggang and Mr Song Youwen, who all have ren-

dered valuable help with the publication of this book.

Authors

June, 1992
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