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[5] Microscopic collective inertial masses for nuclear reaction in the presence of nucleonic
effective mass (Wen. %)

In order to understand the microscopic mechanism of nuclear fusion/fission reactions, we calculated
the collective inertial mass coefficients with respect to translational, relative, and rotational motions for
nuclei, along the collective reaction path self-consistently determined, 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 is investigated. The results are compared with those calculated with

the cranking formulas.
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4 : Inertial mass M(R) for the reaction '°O+'°0 as a function of the relative distance R. The left
panel shows the results of the ASCC method, and the right panel shows those of the perturbative
(thinner curves) and Nonperturbative (thicker curves) cranking formulas. Solid (red) and dashed (blue)
lines indicate those of B3=0 and 75MeV fm’, respectively.

The inertial masses based on the ASCC method reproduce the exact total nuclear mass for the
translational motion as well as the exact reduced masses as the asymptotic values for the relative and
rotational motions. In contrast, the cranking formulas fail to do so. This is due to the fact that the (local)
Galilean invariance is properly restored in the ASCC method but violated in the cranking formulas. A
model Hamiltonian for low-energy nuclear reaction is constructed with the microscopically derived
potentials and inertial masses. The astrophysical S factors are calculated, which indicates the importance

of microscopic calculation of proper inertial masses.

[6] Adiabatic self-consistent nuclear dynamics with superfluidity (Wen, BER. #7#)

Pairing interactions among the nucleons always play important roles and bring in many interesting
features to the nuclei. To understand how this superfluid property could change the microscopic
dynamics of nuclear fusion/fission reactions, we launched a new study to investigate the adiabatic self-
consistent collective coordinate (ASCC) in the presence of paring interactions. The ASCC method is
being applied to the Hartree-Fork-Bogoliubov (HFB) model, where the introduction of quasiparticle
concept could give us a more realistic picture of low-energy nuclear dynamics. Based on our knowledge

and experience of the ASCC method, upon the HFBTHO code, we have translated “particle” to
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“quasiparticle” from the theoretical point of view. We are gradually making progress, and soon a new

picture of nuclear fusion/fission dynamics is to be revealed.
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