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Chiral Symmetry in Atomic Nucleus

MENG JieV"?V), WANG Yuanyuan?, LI Zhiquan®

(1. State Key Laboratory of Nuclear Physics and Technology, School of Physics, Peking University, Beijing 100871, China;
2. School of Physics and Nuclear Energy Engineering, Beihang University, Beijing 100191, China;
8. Shandong Provincial Key Laboratory of Optical Astronomy and Solar-Terrestrial Environment, Institute of Space
Sciences, Shandong University, Weihai 264209, Shandong, China)

Abstract: Symmetry and its breaking are basic scientific problems. Chiral symmetries are common in nature,
for example, the macroscopic spiral arms of galaxies and the rotation of planets; the microscopic spirals of the
mineral crystalline, the organic molecules and the elementary particles. The concept of chirality in atomic nuclei
was first proposed in 1997. Since then many efforts have been made to understand chiral symmetry and its
spontaneous breaking in atomic nuclei. Up to now, more than 30 candidates of chiral nuclei have been reported
in the 80, 100, 130, and 190 mass regions. The concept of the chirality in atomic nuclei, the prediction, the signal,
and the experimental verification of the chiral nuclei are briefly introduced; the recent theoretical and experimental
progress are reviewed, in particular the existence of multiple chiral doublets (MyD), i.e., more than one pair of
chiral doublet bands in one single nucleus; the simultaneous spontaneous breaking of chiral and reflection symmetry
in the newly observed atomic nuclei is introduced, together with a prospect on the future study on nuclear chiral
symimetry.

Key words: chiral symmetry; atomic nucleus; experimental and theoretical progress; multiple chiral doublets
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