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Unified high-precision calculations of nuclei and neutron stars with a massively
parallelized density-functional solver
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We study multi-scale many-nucleon (many-hadron) systems, using an universal
theoretical framework, the (time-dependent) density functional theory ((TD)DFT). We aim at
connecting microscopic nuclear structure/reaction with structure and elementary excitations in
neutron-star crusts. Particularly, there are significant progresses in discovering roles of quantum
shape fluctuations in low-energy nuclear reaction, and interplay between neutron superfluid and
Coulomb lattice in exotic phases appearing in inner crust of neutron stars. In addition, we have
also developed new computational methods and algorithms, and succeeded to achieve new
three-dimensional solvers for finite-temperature DFT calculations which are required by these
studies.
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