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[7] Calculation of the microscopically derived collective inertial masses for nuclear
reactions in the presence of time-odd mean—field potential and paring interaction (Wen)
Collective inertial mass coefficients with respect to translational, relative, and rotational motions are
microscopically calculated, based on the adiabatic self-consistent collective coordinate (ASCC) method.
The impact of the time-odd component of the mean-field potential on the inertial masses are investigated.
The results are compared with those calculated with other methods, such as the cranking formulae. The
inertial masses based on the ASCC method reproduce the exact total nuclear mass for the translational
motion as well as the expected asymptotic values for the relative and rotational motions, regardless of
the existence of the time-odd component. On the other hand, the cranking formulae fail to do so when
the time-odd components are present. The astrophysical S-factors are calculated with different inertial
masses and compared with the conventional results.

At the same time, I was applying the Adiabatic Self-consistent Collective Coordinate (ASCC)
method to Hartree-Fock-Bogoliubov (HFB) States, in order to calculate the optimal collective motion
path, as well as the collective inertial mass parameters in the presence of paring interaction, preliminary

results have been obtained.
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6 (Left panel) Inertial mass M(R) of relative motion for the reaction a+ o as a

function of the relative distance R, in the presence of time-odd mean-fields with different

strength. (Right panel) Rotational moments of inertias calculated in different ways as a

function of relative distance R, for the system a +'°O.
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[8] Warm dense matter and cooling of supernovae remnants (Kumar (HBNI), Das (HBNI),
Biswal (Xiamen Univ), Kumar (CCS/NIT Rourkela), S.K. Patra (HBNI))
I recently worked with my colleague on “Investigation of the thermal effects on the nuclear matter.”
This paper aims to explore the thermal properties of dense matter and the cooling mechanism of
supernovae remnants through the direct Urca process. We used RMF formalism as the basic ingredient
to obtain the EoS for warm dense matter and the newly born proto-neutron star. The acquired EoS has
been used further to explore the various nuclear matter properties. We also extend our calculations to
study neutrino emissivity (see Figure 7), responsible for cooling the newly born dense star via the direct

Urca process.
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7 Neutrino emissivity at different temperatures as a function of nucleon density.
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