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INTRODUCTION

In the last few years, many Chinese authors were or-
ganized by The Committe on Dielectric Physics of The
Chinese Physical Society to write two books. One is “Die-
lectric Physics”, edited by professor Fang Junxin and Yin
Zhiwen. It was published by The Science Press of China
in 1989, The other is this book. These two books are
match and supplementary to each other for introducing the
progress in the related fields from fundamental physical
principles to materials and their applications.

In 1989, a summer school on dielectric physics for
graduate students, scientists and engineers working in this
field was held in Guangzhou. One of the curriculums in
this school is ¢physical Principles and Applications of Die-
lectric Materials” given by the following lecturers: Li Jing-
de, Mo Dang, Lei Deming (Dept. of Physics, Zhongshan
Univ.); Sun Ximin, Zhao Mingzhou (Dept. of Physics, Tong-
ji Univ.); Yang Daben (Dept. of Electronic Materials,
Univ. of Electronic Science and Technology, Chengdu);
Zhang Hekang (Dept. of Appl. Chem. Shanghai Jiaotong
Univ.); Lei Qingquan (Haerbin Institute of Electrical Techno-
logy); Liu Fuyi (Xi an Jiaotong Univ.). The advance copy
used in the course is rewritten by the nine lecturets, It
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was edited by professor Li Jingde and Lei Deming.

The rapid development of modern technigues is based
on the discovery of new materials, particularly of function
and sensor materials. Most of these materials are dielectrics,
which are classified and discussed according to the view-
point of physics in this book, so as to give a clear and
broad description for the readers who are interested in various
fields such as Solid state physics, Chemical physics, Bio-
physics, Electronic and Nonlinear Optical Materials, Electri-
cal Insulation, and related Engineering. The concepts pre-
sented in the volume are rather strict, and the contents are
very wide and new. The most part of which can only be
found in literatures even now.

This book consists of eight chapters. The first two
chapters are the fundamentals of dielectric materials. Begin-
ning from linear response theory, it explains why the die-
lectric materials can supply so many applications in vari-
ous advanced technique fields resently. The material pata-
meters are sirictly defined according to thermodynamics.
The recent phenomenological theory of relaxation effects,
and a useful method of time domain for studying the pro-
perties of matter are introduced. The relation between macro-
scopic properties and microscopic structure of matters is de-
scribed particularly for piezoelectricity and ferroelectricity.
In chapter three, the dielectric substance is described as a
insulator. The theory of breakdown and nonlinear polariza-
tion effects is discussed, which leads to some important ap-
plications of dielectric materials. Chapter four gives a review
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of various dielectric materials, Some topics such as liquid
crystals, structure of ceramics are discussed slightly. The
discussion of other topics in the last four chapters is ra-
ther in detail.

Recently, electrets is an active and important group of
dielectric materials. The microscopic mechanism, macroscopic
properties, manufacture techniques, measurement methods of
parameters, and the application of related devices of various
electret materials are presented in chapter five. Further dis-
cussion about polymeric and biodielectrics is given in chap-
ter six. The functions of proteins, nucleoacids, chilorophylls
and related materials show that they are all dielectrics. The
bio-materials are a greater group of dielectric materials.

The inorganic dielectric materials are discussed in the
last two chapters. In chapter seven, the process techniques
of electric ceramics are described clearly. Many groups of
electric ceramics are discussed, including ceramics for capa-
citors, piezoelectric ceramics, photoelectric and electrooptic
ceramics, pyroelectric and thermistor ceramics and internal
boundary layer ceramics, etc. The behavior of nonlinear
optical dielectric single crystals is described in chapter eight,
together with the applications of photorefractive materials.

In all chapters, the references to the literature are just
intended to bz representative of some reviews and classical
papers, along with an enough selection from recent works
to enable the readers to get an impression of the nature of
the current activity.

Li Congzhou
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Chairman of The Commissions on Dijelectric Physics
of The Chinese Physical Society
July 1990
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