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We have been studying new formulations for computing equilibriums and
quasiequilibrium initial data of compact objects, and developing new numerical code, Compact Object
CALculator (COCAL) for_computing various realistic compact objects used as initial data sets for
numerical relativity simulations. In this research project, we have successfully derived
conservation laws and evolution schemes for hydrodynamic as well as magnetohydrodynamic flows in a
unified Hamiltonian description. We have also successfully calculated quasiequilibrium initial data

for spinning binary neutron stars and triaxially deformed rapidly rotating stars, and performed
numerical simulations starting from those data sets. We have also obtained equilibrium solutions of
differentially rotating stars with various rotation laws and of rapidly rotating quark stars using
newly developed equations of states for a quark matter for the first time.
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