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Arthur von Hippel (1898 — 2003) was a German American materials scientist and
physicist. He was a pioneer in the study of dielectrics, ferromagnetic and ferroelectric
materials, and semiconductors and was a codeveloper of radar during World War II. He
received his Ph. D. in physics from the University of Géttingen in 1924. He became an
assistant professor at the Massachusetts Institute of Technology in 1936. In 1940 he
founded the Laboratory for Insulation Research, which soon became one of the most
important research and education centers in this area in the world. Together with MIT’ s
Radiation Lab, von Hippel and his collaborators helped to develop radar technology
during the war. He became famous also for his discovery of ferroelectric and
piezoelectric properties of barium titanate (BaTiO;). He was the author of the
pioneering book Molecular Science and Molecular Engineering (1959). The term
molecular engineering was coined by him in the 1950s, and he suggested the feasibility
of constructing nanomolecular devices. The Material Research Society’s highest award,
the von Hippel Award, is an international hallmark of excellence in the field of
materials research. Von Hippel was the first recipient of this award in 1977, thereafter

named for him.
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Yao Xi was born in Suzhou, Jiangsu, China, in 1935. He graduated from the
department of electrical engineering, Jiaotong University in 1957, and received his
Ph.D. of solid state science from the Pennsylvania State University in 1982. He has
been a professor of Xi’an Jiaotong University since 1984. Dr. Yao was elected as an
Academician in the first election of the World Academy of Ceramics in 1989. He was
also elected as a Member of the Chinese Academy of Sciences in 1991 and a Fellow of
the American Ceramic Society in 2002. In 2007, Prof. Yao was elected to be Foreign
Associate of the US National Academy of Engineering for his “contributions to the
science and engineering innovations for electroceramics”.



Preface to
the Classic Dielectric Science
Book Series

Fifty years ago, I was sitting in a class at Jiaotong University in Shanghai, China taking a course
called “DIELECTRIC PHYSICS” lectured by the late Professor Chen Jidan. I was one of the thirty
students sitting in his class taking the course. This was the first time DIELECTRIC study was intro-
duced to Chinese Universities. Since then, dielectric study became one of the major concerns of the
science and technology community of China in developing its electrical and electronic engineering.
Fifty years past, thousands of students, graduate students, professors, scientists and engineers have
been engaged in the studies and applications of dielectrics in this country. In the past fifty years, the
Xi’an Jiaotong University, Shanghai Jiaotong University, Electronic Science and Technological Uni-
versity, Shandong University, Zhongshan University, Sichuan University, Nanjing University,
Tongji University and the Shanghai Institute of Ceramics, the Beijing Institute of Physics of the Chi-
nese Academy of Sciences were heavily involved in dielectric studies and gave their various contribu-
tions to the development of dielectric study in China. Now, China is probably one of the most im-
portant countries in dielectric studies among the list of the ex Soviet Union and the United Kingdom.
Late Professor Chen was the pioneer and founder of DIELECTRIC studies in China. The staidness,
sureness and solemnness of his academic attitude are the invaluable treasure of the Chinese dielectric
community. I would like to take the chance of writing this preface to pay my sincere respect to the
late Professor Chen.

However, as a branch of solid state science, the advancement of dielectric science is not well
satisfied as widely expected. Our basic understanding on the electro-physical process within real die-
lectrics beyond the classical electro-magnetic theory is still rather poor. For example, the way how
the charge assemblies respond to the external stimuli of electric field and the way of the communica-
tion and interaction among charge assemblies in real dielectrics are yet to be explored. Our under-
standing on local field, defects, inhomogeneous, space charges in real dielectric materials is to be
profounded. As to the structure-property relationship of dielectric materials is still rather superficial.
We are still struggling on how to calculate the dielectric constants of alkali-halogen crystals, water
and other high dielectric constant materials. In contrast with other fields of solid state science such
as metal, semiconductor and magnetics, dielectrics are probably the worst understood arena of solid
state materials. The current status of dielectric science is not satisfied at all. Big efforts should be
taken to catch up with the development of modern science and technology in this 21st century.
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China is probably the country having the largest community of dielectric study in the world.
Many of the old generation have devoted their career life focused on dielectrics in the past several
decades. Next generation of dielectric study is now getting more mature and stronger. They have got
better training and better working condition than their old generation. The Chinese dielectric com-
munity should be able to render more contribution to the advancement of dielectric science. Howev-
er, dielectric science is now not yet in the main stream of solid state science. Many of the important
publications were published twenty to sixty years ago in English. The first published book by P. Debye,
Polar Molecules, was published in 1928. These important classics are not easily available to young
scholars nowadays. To promote the dielectric studies in China, Electronic Materials Research Labo-
ratory at Xi’an Jiaotong University proposed a publication project to introduce the most important
classical publications on dielectrics from abroad and publish them in China, subjected to the consent
of their original publishers. I am very pleased that the Xi’an Jiaotong University Press (XJTU Press)
kindly agrees to support the publication project of Classical Dielectric Science Book Series (CDSBS).
We will carefully select the subjects and topics based on our best knowledge and judgment to keep the
CDSBS including all the important and useful publications, while still keeping it concise. Needless to
say, due to the restriction of our knowledge and information, there might be pretermissions in
searching and collection. Any suggestion and recommendation from the reader of the series would be
highly appreciated.

I would like to take the chance to thank the Chinese publisher, the Xi’an Jiaotong University
Press, for their kind support of the project and their far sighted vision in promoting academic excel-
lence, as well as the original publishers, such as the Oxford University Press and etc. for their gener-
ous consideration to permit the publication of their books in China. Highest esteem will be dedicated
to the authors of the books. We may not be able to give our thanks to them individually. We grati-
tude them and hope them happy and healthy. I would also acknowledge Dr. Wei Xiaoyong and Dr.
Xu Zhuo as well as the editors of the book series Ms Zhao Liping and Mr. He Fengtao for their en-
thusiastic and hard works to promote the CDSBS project being realized.

Yao Xi
Electronic Materials Research Laboratory,

Xi’an Jiaotong University
April 20, 2006
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PREFACE TO THE SECOND EDITION

As a practicing engineer, I have used in my technical work the two-volume
von Hippel set as an indispensable reference for dielectric properties of materials.
When I realized that they were out of print, I sent copies of selected pages to
Artech House for evaluation with the recommendation that both volumes be re-
published for the benefit of other interested engineers. Several months later,
Artech House notified me that a decision had been made to republish, that the
rights to republish had been secured from the retired author, and that, as implau-
sible as it may seem, neither the previous publishers nor the author have any re-
maining copies of this set, as would be required for the republication process.
Therefore, I supplied the original editions to Artech House for reproduction. I
would like to thank the entire staff at Artech House for their professionalism in
the handling of this republication.

Huntington Beach, California ALEXANDER S. LABOUNSKY
August 1994 Principal engineer/scientist
McDonnell Douglas Aerospace

PREFACE TO THE FIRST EDITION

A treatise intended for physicists, chemists, and electrical engineers is likely
to disappoint three groups of readers. If an author, in spite of this danger, embarks
on such an adventure, intense compulsion must drive him. For a number of years
my demon has urged me to oppose the trend of specialization by helping to develop
a field of knowledge that belongs not only to physics and chemistry but is also of
vital importance for modern electrical engineering. We may call this subject “di-
electrics” by identifying with the name not a narrow class of so-called insulators,
but any nonmetal, and even metals as a boundary case, if their interaction with
electric, magnetic, or electromagnetic fields is under consideration. Dielectrics and
Waves has been chosen as the title of this book because wave phenomena play a
dominant part in our story, whether electromagnetic waves, probability waves of
quantum mechanics, or the elastic waves of crystal lattices.

The phenomena “polarization,” “magnetization,” and “conduction” are the
properties of matter at issue. For macroscopic physics and electrical engineering
this is a familiar subject when viewed from the standpoint of Maxwell’s theory.
Matter appears here as a storage medium and wave guide of electric and magnetic
energy and as a dissipator of such energy by conduction and other irreversible
processes. These properties are considered as given quantities that may be tabu-
lated by introducing some descriptive parameters, for example, the complex per-
mittivity and permeability used in this book. At this point the subject “materials”

Xi
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is dismissed by the present-day electrical engineer in favor of his private world of
field vectors and equivalent circuits.

The physicist and chemist have pushed on to the task of unraveling the mo-
lecular phenomena behind these macroscopic parameters. The structure and be-
havior of isolated atoms and molecules and the behavior of electrons and ions in
gases of low pressure are now relatively well understood; the dielectric properties
of gases at high pressures and of liquids and solids are still known only in rough
outlines. However, this task of “dielectric analysis” has progressed far enough to al-
low a successful beginning of “dielectric syntheses” in which the properties of materi-
als are tailored to order by combining the proper atoms and molecules into specified
arrangements.

This subject of dielectric synthesis is of vital importance to the electrical engi-
neer, promising him a variety of new tools and a release from shackling limita-
tions. Nobody, however, can leave his problems to others without losing control
over his destiny. The electrical engineer has to remember that he is an applied sci-
entist and join his colleagues of physics and chemistry in a co-operative venture of
“molecular electrical engineering.”

Seen from this point of view, I would want the book to be a trumpet of
Jericho; alas it may only loosen some bricks that will fall on the author’s head.
This is a survey book which cannot go into many important details and has to
leave unmentioned many significant contributions. Space does not permit to give
the molecular aspects of conduction more than a cursory glance. I hope to make
“Electric Conduction and Breakdown” the subject of a later volume.

To remedy some of these shortcomings a representative list of books covering
special fields has been added. Much additional information may also be found
in the companion book, Dielectric Materials and Applications, published simul-
taneously.

It is too much to hope that any reader will follow the unfolding of this biogra-
phy of dielectrics with the puzzled attention normally reserved for a detective
story. But it may be of some help in bringing physicists, chemists, and electrical
engineers closer together and provide a better understanding between the mode of
thinking of the theorist and the experimentalist on dielectric problems.

In dedicating this book to Niels Bohr and James Franck I am fulfilling a sim-
ple duty of gratitude to two masters of science who became my friends at decisive
junctures of my life and who have set, with their scientific genius and humanity,
an ideal for our generation.

Cambridge, Massachusetts A. VON HIPPEL
June 1954
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