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By considering a time evolution of a_system based on the time-dependent
generator coordinate method (TDGCM) with multi Slater determinants, we could for the first time
describe microscopically quantum tunneling of a many-particle system. Namely, even in a situation
where the tunneling probability is zero with a single Slater determinant, we obtained a finite
tunneling probability by linearly superposing many Slater determinants. We also applied the same
method to the ground state of atomic nuclei. By optimizing both the basis Slater determinants and
the coefficients for a linear superposition, we showed that a better description for the ground
state can be achieved by including not only the local ground states but also excited state
configurations. This is in contrast to the usual assumption of GCM, in which only local ground
states are superposed, and has a large impact on theory of large amplitude collective motions of
atomic nuclei.
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