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Calculation of the level density parameter and nuclear level density for
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Abstract

Studying the structure of the nucleus through the consideration of pairing correlation between nucleons
plays a crucial role in determining the thermodynamic properties of the nucleus. In this study, we
examined the thermodynamic characteristics of the nucleus using the BCS model, which incorporates
pairing correlation. The gap parameter serves as the symbol of pairing correlation in this model. By
calculating the gap parameter at various temperatures using the BCS model, we were able to determine
the excitation energy, temperature-dependent level density parameter, and nuclear level density.
Additionally, we calculated the nuclear level density using the BSFG model and the temperature-
dependent level density parameter. Finally, we compared the results of the nuclear level density obtained
through these methods with each other and experimental data.

Keywords: Nuclear level density, Temperature-dependent level density parameter, Pairing correlation,
BCS model, BSFG model
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