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PREFACE

By the end of the 19th and early in the 20th centuries, big
jumps took place in physics, declaring the birth of modern
physics. The founding of relativity theory and quantum
mechanics, breaking through the metaphysic confines of classical
physics, revealed the laws that govern objects moving at speeds
near the velocity of light and opened up the realm of the
microscopic world. Modern physics extends our understanding of
nature to the more fundamental level of the structures of matter
and over the vaster scope of space-time.

The nucleus, as an important building block of the structure
of matter, is an object that is rich in phenomena for the study of
the laws of the motions of the microscopic world. For the
development of nuclear physics, starting from the discovery of
natural radioactivity one hundred years ago to the thirties of the
20th century, the essential facts such as atomic nuclei at the
center of atoms, nuclear phenomena and nuclear decay were
identified experimentally. In the thirties nuclear physics was
characterized as a new growing discipline through the discoveries
of positron and neutron, the obtainment of induced radioac-
tivity, the construction of accelerator and the discovery of fission
phenomena. Since then, as a result of higher and higher energies
of incident particles attained and a rich variety of elementary
particles produced in nuclear reaction experiments, the develo-

pment of nuclear physics led the study of the structure of matter
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to its smaller building blocks, and spawned the sister discipline
of elementary particle physics in the 1950s. After diversion for
thirty to forty years, the two integrate again with each other at a
more profound level to form high energy nuclear physics. Many
experimental techniques and theoretical methods developed in
nuclear physics have been routinely used in other disciplines of
modern physics, such as atomic, molecular and condensematter
physics etc.. Many cross disciplines have been formed through
the hybridization of nuclear physics with other subjects.

Nuclear physics includes the study of many-body problem of
strong interaction combined with the electro-weak interaction as
well as the problems of the structure of material world from the
microscopic scale to problems in astrophysics and the evolution
of the universe, and also provides a natural laboratory for the
testing of many of the symmetries and laws of nature. For
example, one of the fundamental symmetries of nature, the
parity nonconservation law of the weak interaction, was first
proved by the experiment of nuclear beta-decay in the 1950s. At
present, our understanding of the problems of nuclear force and
many-body system has depened in substantial ways. And new
fields of studies have been continuously opened up through the
degrees of freedom of excitation energy, angular momentum,
isospin, nuclear matter and energy densities. The nuclear
phenomena which scientists pay close attention to thus involve
natural scales that range from the shortest distances we can test
with existing particle accelerators to those of the grandest events
in astrophysics. Looking forward to the horizons of nuclear
physics studies in the earlier period of the next century, in
addition to the frontiers mentioned above, important fields of

activity of experiments or tests for the vast subject as the
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evolution of the universe and the tiniest one as the motion
of particles at a deeper microscopic level will be opened to
scientists.

It should be pointed out that the discovery of the fission of
uranium nucleus in 1938 created an important domain of the
application of science and technology, declaring the birth of
nuclear energy as a new kind of epoch-making energy resource
that human can possibly obtain from nature. The chain reaction
established in 1942 made it really possible to utilize nuclear
energy. In 1956 a testing nuclear power plant was built which
characterized the achievement of the peaceful utilization of
nuclear energy. In the seventies nuclear power plant entered into
commercial operation, and nuclear fission energy became one
kind of important energy resources to ensure the needs of the
developments of economy and society. In order to solve more
efficiently the problem of energy resources, scientists also made
great efforts over the past forty years in carrying out research on
the utilization of nuclear fusion energy which is more plentiful
and economic. And in the meantime, natural and induced
radioactivities and particle beams have been utilized extensively
in medical science, industry, agriculture, environmental pro-
tection etc.. And various kinds of new techniques developed in
nuclear physics research, for example, superconducting high-
precision magnets for cyclotrons and superconducting
resonantors for linear accelerators have been advanced into
mature technologies and found applications in other domains.

Scientific research on nuclear physics in our country was
initiated in the thirties, and professors Wang Ganchang, Zhao
Zhongyao, Qian Sangiang and Zhang Wenyu were the pioneers

and founders. Professor Wang Ganchang was the first scientist
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who carried out the measurement of radioactivity in our country.
Soon afterwards, although he made great efforts to explore
problems of nuclear physics and accelerators, vet it was very
difficult to make any material progress in those years because
China was poor and backward, politically corrupt and people
lived in destitution. After the founding of People’s Republic of
China and under the leadership of Chinese Communist Party and
People’s Government, the scientific research undertakings
resumed and developed rapidly. Scientists and technologists
engaged in nuclear physics research were less than ten people at
the very start, and it has now grown up and formed a rather
complete architecture of education and scientific research.
Just taking the research institutions of nuclear physics as an
example, the three centers, namely, China Institute of Atomic
Energy in Beijing, Institute of Modern Physics in Lanzhou and
Institute of Nuclear Research in Shanghai were established. The
infrastructure consisting of nuclear science and technology
institutions, nuclear industry and its supporting trades, ensures
the building up of the industry of energy resources and national
defense in our country.

The monograph “Progress of Nuclear Physics” was edited
and published just at the time of the one hundredth anniversary
of the discovery of natural radioactivity and on the eve of the
90th anniversary of the birthday of Professor Wang Ganchang.
Professor Wang Ganchang has been playing an important role in
the developments of nuclear science and technology in our
country and has contributed greatly to it. This monograph
compiled by his students in China Institute of Atomic Energy
emphasizes on some major modern topics of nuclear physics,

presents the three frontiers and perspectives in the earlier years



