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Summary: We have generalized a covariant and conformal version of the Z4 system of the Einstein equations by adopting a reference metric approach, that we denote as fCCZ4, well suited for curvilinear as
well as Cartesian coordinates. We implement this formalism in spherical polar coordinates under the
assumption of spherical symmetry using a partially-implicit Runge-Kutta (PIRK) method, without using
any regularization scheme, and show that our code can evolve both vacuum and non-vacuum spacetimes
without encountering instabilities. We have performed several tests and compared the Hamiltonian constraint violations of the fCCZ4 system, for diﬀerent choices of certain free parameters, with these of
BSSN. For an optimal choice of these parameters, and for neutron star spacetimes, the violations of the
Hamiltonian constraint can be between 1 and 3 orders of magnitude smaller in the fCCZ4 system than
in the BSSN formulation. For black hole spacetimes, on the other hand, any advantages of fCCZ4 over
BSSN are less evident.
For the entire collection see [Zbl 1305.85002].
MSC:
83C05
83-08
83C57

Einstein’s equations (general structure, canonical formalism, Cauchy Cited in 2 Documents
problems)
Computational methods for problems pertaining to relativity and gravitational theory
Black holes

Keywords:
Einstein equation; partially-implicit Runge-Kutta (PIRK) method; black hole
Software:
fCCZ4
Full Text: DOI
References:
This reference list is based on information provided by the publisher or from digital mathematics libraries. Its items are heuristically
matched to zbMATH identiﬁers and may contain data conversion errors. It attempts to reﬂect the references listed in the original
paper as accurately as possible without claiming the completeness or perfect precision of the matching.

Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2021 FIZ Karlsruhe GmbH
Page 1

