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Atomic nuclei comprise a principal level of material struc-
ture. Nuclear physics, in itself an substantial area of study,
serves as a link between atomic physics and particle physics.
The main research areas of nuclear physics involve strong
interaction, weak interaction, and electromagnetic interac-
tion.
Nuclear physics, a vital frontier in the development of

physics in the present century, is now moving in two impor-
tant developmental directions [1,2]. One direction includes
the theory of strong interaction and the standard model, both
of which are cutting-edge subjects and are of common inter-
est in nuclear physics and particle physics. The essential role
of nuclear physics in this direction includes providing infor-
mation on relativistic heavy ion collisions [3,4], interactions
between high-energy continuous electron beams and atomic
nuclei [5], and interactions between high-energy hadrons
and nuclei. The other direction includes explorations of the
behaviors of atomic nuclei far away from the stable line
(Figure 1 [6]) [7], examining nuclear theory based on the

data along the stable line, observing the recently discovered
doubly-magic nuclei [8], finding a new path for synthesis of
heavy elements in the universe (Figure 2 [9]) [10,11], and
studying single-particle energy levels, residual interactions,
and multi-body correlations. In addition, new super-defor-
mations and new radioactive decay will be explored and
standard models will be re-examined.
Many of the experimental techniques and theoretical

methods developed in the study of nuclear physics have
been widely applied to other areas within modern physics.
Nuclear physics and other disciplines combine to form
many interdisciplinary areas of study, for example nuclear
astrophysics.
The field of nuclear energy, including fission and fusion en-

ergies, is central to the applications of nuclear research that
seek to develop sustainable and clean energy resources. Fis-
sion energy has become a major energy source which is nec-
essary to economic and social developments. In order to solve
energy problems  more effectively,  almost 50 years of study

Figure 1         Diagram of nuclei from stability line to drip line. (a) Stable nuclei, (b) unstable nuclei, (c) drip line nuclei [6].
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Figure 2         Map of atomic nuclei and nucleosynthesis processes occurred in the universe [9].

have been devoted to obtaining more abundant and ideal fu-
sion energy. In addition, nuclear technology has been widely
used in medicine, industry, agriculture, and environmental
protection, as well as in other fields. Development of nu-
clear physics, nuclear technology, nuclear industry, and re-
lated support industries, have created a system that underpins
both China’s energy industry and national defense.
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