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Abstract

In this research, the thermodynamic properties of the nucleus have been investigated using the temperature-
dependent level density parameter. Calculations have been carried out based on the BSC and Ignatyuk models.
A well-known limitation of the BCS model is that the gap parameter drops to zero at the critical temperature,
which leads to discontinuities and the appearance of singular points in the heat capacity curve. To overcome
this problem, the gap parameter in the BCS model has been replaced with an order parameter derived from the
generalized Ginzburg-Landau theory, and the resulting improved model was introduced as GBCS.
Subsequently, the temperature-dependent level density parameter has been calculated using the GBCS and
Ignatiuk models. Finally, by utilizing the temperature-dependent level density parameter, the thermodynamic
quantities of the nucleus such as the nuclear level density, entropy, and heat capacity have been obtained using
the mentioned models and compared with available experimental data.
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