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Decay and Structure of Nuclei Around the Drip Line

NI Lei!, JIN Yu!2, HUA Huil*", LI Zhihuan!

(1. School of Physics and State Key Laboratory of Nuclear Physics and Technology, Peking University, Beijing 100871, China;
2. Institute of Materials, China Academy of Engineering Physics, Mianyang 621907, Sichuan, China)

Abstract: Studies of nuclear exotic decay and structure around the drip line are of critical importance for understanding new
laws in nuclei and developing new nuclear theories. In recent years, significant progress has been made in related research.
However, there are still numerous new phenomena and mechanisms, which need further exploration. In this paper, the two-
proton decay of resonant states in '°Ne is used as an example to introduce the applications of the invariant mass method in
proton decay studies. With the invariant mass method, the decay energies and the corresponding momentum correlations of the
ground state and the first excited state in '®Ne are determined. Comparative analysis with results obtained using the decay-in-
flight method has illustrated that the invariant mass method, with its complete kinematic measurements, offers more precise
results about the decay characteristics of resonant states. By simulating invariant mass spectra under the assumption of differ-
ent half-lives for the ground state of '*Ne, the impact of nuclear lifetime on the accuracy of the invariant mass spectrum is
studied. The results indicate that the invariant mass method is effective and reliable for short-lived nuclei, while the decay-in-
flight method is more suitable for long-lived nuclei.
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