©
2018 2022

Construction of various initial data for numerical relativity simulations
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We have extended our numerical code (COCAL:Compact Object CALculator) for
computing equilibrium and quasi-equilibrium solutions of compact objects. Subroutines for dealing
with generic coordinate conditions, strong magnetic fields, and equations of state of dense quark
matter are included. Using the extended COCAL code, We have successfully obtained numerical
solutions for the spinning black hole - gaseous disk system, rapidly rotating quark stars, binary
quark stars, and strongly magnetized relativistic compact stars. We also performed numerical
relativity simulations starting from these solutions as initial data. For example, from the
simulations for strongly magnetized compact stars, we found a solution which is stable for a
timescale longer than the Alfven time.
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