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PREFACE

Condensed matter physics is the largest as well as the
mont rapidly developing branch of physics today. Those who
have already taken courses on solid state physics and even
solid state theory, on approaching the frontier of this field,
for instance, to read the papers in current issues of journals
such as Physical Review Letters, will generally feel perplexed,
alienated and find it hard to understand. The difficulties in
understanding do not mainly due to the derivation of form-
ulas or things related to experimental situations, the crux of
the matter i3 to comprehend why those topics were chosen
and whence the fundamental ideas descend. So there is
precisely a task which this book tries to fulfill, i. e., to fill
the gap between the textbooks and current original literature
to enable those with sufficient foundations to be acquainted
with the present status of condensed matter physics, thereby
to be able to penetrate into its more active areas and choose
gignificant research topics from it. First having made a
general survey on thig field, and read through “Condensed
Matter Physics” volume of “PHYSIOS THROUGH 1990s”
written by a panel of experts organized by National Research
Council of U. S. A., we were faced with different views and
divergent approaches. Then we turned back to analyze the
historical development of condensed matter physics, to deci-
pher the formation, the extension and the reformation of
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2 PREFACE

the paradigms for solid state physics and condensed matter
physics, and recognized some clues. After this we came back
to observe and analyze the current trends again, as if the
scales were fallen from our eyes, a rather coherent perspective
finally emerged. Thig perspective is now offered to the ex-
perts in the same field for discussion and enlightenment,

The general framewor. of this book was founded by one
of the suthors (Feng Duan) when he wag invited to deliver
a lecture on “Recent Developments in Condensed Matter
Physics” in the 5th Chinese Sympogium on Condensed Matter
Theory and Statistical Physics (Nov., 1989, Nanjing, China).
The abridged or expanded versions of this lecture was algo
given on different ocrasions. As these lectures found reperc-
ussions among the audience, a writlen version for this
lecture was planned. Then the other author (Jin Guojun)
joined force, has searched and read through a large amount
of original papers and worked hard to substantiate the content
for a much expanded version than originally planned. The
first draft appeared in the Chinese Journal ‘“Progress in Phy-
gies” in three parts (Progress in Physics, 10 (1990) 375—420;
11 (1991) 127—213; 373—455). Thig version has been used as
a text for a short course taken by the graduate students of
Physics Department, Nanjing University, as well as for a
geries of leotures in Nanjing Autumn School on Condensed
Matter Physics (Oct., 1991). Now we have made a revised
and augmented version with additional material about 1/4
of the original one, mainly o enlarge the introductory cha-
pter in order to make it more readable, and to add a postscript
introducing some current developments.

Oondensed matter physios 18 a huge subject. The wide
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expanse of the field, the hierarchy of levels in structure and
the complexity of various problems make a physicist hard to
grasp the quintessence and inner content of this subject. So
it i8 also a formidable task to make a broad survey of recent
developments in this field. It should be pointed out to the
readers of this book: (1) The expertise is significant only by
relative speaking, for a researcher in condensed matter phy-
sics, he may be considered ad an expert only in the subfield
he has worked, but can claim no expertise outside his subfield.
So to survey the wide extent of recent developments in con-—
densed matter physics, it is inevitable that the authors will
treat some subfields which they are unfamiliar with, talk
naively and inadequately on some topics they touched on;
(2) From numerous current topics to select some as important,
it is certainly restricted by the knowledge and comprehension
of the authors, and also influenced by their personal predilec—
tions. A person can not expound things he do not understand
sufficiently, but if one is devoid of partiality, then no choice
will be made, so this book can not be written at all. Based
on arguments listed above we should warn our readers about
the limitations of this book: Not all topics treated in this
book should be indiscriminately considered as important, and
some really important ones may be found missing. It should
be noted thet there are personal tastes as well as prejudices
of the authors mixed in our discussion of the paradigms for
golid state physics and condensed matter physics. It should
be also noted that, at the request of our publisher, we have
made use of SI-units (Systéme International) throughout
this book, in contrast to most current literature in this field.
In writing this book we were supported by Physics Depart-
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ment and National Laboratory of Solid State Microstructures,
Nanjing University, and indebted to numerous colleagues,
friends and students for their help. We would like to thank
Profs. Gong Changde, Gan Zizhao, Zbai Hongru, Li Zheng-~
zong, Sun Xin, Wang Dingsheng, Tian Decheng for valuable
discussions. We would also like to thank our editor Mr. Dai
Xue—wen for his painstaking work and intelligent collabora-
tion. Due to our limited knowledge, there are inevitably
many mistakes or inaccuracies in the text, and we wish the
experts in the same field and numerous readers will point
them out in order to correct them.

Feng Duan JinGuo-jun
Jan. 1992
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