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[7] Calculation of the Collective Inertial Mass Along the Nuclear Fusion/Fission Path (G&)

We are working on determining the optimal collective reaction path for nucleus-nucleus fusion/fission
reactions, based on the adiabatic self-consistent collective coordinate (ASCC) method. Using an
iterative method, where we combine the constrained Hartree-Fock-Bogoliubov (HFB) method and the
finite amplitude method, the ASCC coupled equations are solved. First, it is applied to the simplest
reaction system, a +a — °Be, where we aim at extracting the collective inertial mass along the
collective motion path. Since we are theoretically interested in the impact of pairing interaction on the
collective inertial mass, artificially we enhanced the pairing strength so that the nuclear state of *Be is
no longer the Hartree-Fock (HF) state but the HFB state. We obtained an interesting phase transition
from HF states to HFB states along the reaction path @ + @ — ®Be, which is reflected by the obtained

inertial mass parameter as a function of the distance between the two alpha’s as shown in the figure.
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