Towards the dynamics in Einstein-Gauss-Bonnet gravity:

Initial Value Problem
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*Towards the investigation of the full dynamics in higher-dimensional and/or stringy gravitational model,

we present the basic equations of the Einstein-Gauss-Bonnet gravity theory.
*We show (N+1)-dimensional version of the ADM decomposition including Gauss-Bonnet terms, which
shall be the standard approach to treat the space-time as a Cauchy problem.

*Due to the quasi-linear property of the Gauss-Bonnet gravity, we find that the evolution equations can

be in a treatable form in numerics.

*We also show the conformally-transformed constraint equations for constructing an initial data.
*We discuss how the constraints can be simplified by tuning the powers of conformal factors.
*Our equations can be used both for timelike and spacelike foliations.

Phys. Rev. D 78,084037 (2008)
arXiv:0810.1790

A VY B e
e
Tk Ton'™ sl W i Snt™
D of e e, Onshs b f T, (i, i, Gk LA g

o e, e apar. Crmms Frsen, Soba 17
e B, S e, (e e -

* [N+ 1)dimensional spacetime [ M,

Lan

where

{a) dynamical equat

(b} Hamiltonian constraint equation

(<) mementum constraint equation

M+ ongpl MF — AMAM™ + Mo M) = —

op [ MN; = 2NN, + 200

M™NL)

ARAL, - AR

[ K0, = BAKKT,

LR
1
Wk

_ S R e e e

(Arnowitt-Deser-Misner, 1962; York 1978)

The Standard ADM Formulation
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» Curvature relations
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® £ K., terms appear only in the linear form. due to the quasi-linear property of the Gaans.
Bamner gravity

# Rerative scheme is necessary, but treatable in numerics
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w Introduce the extrinsic curvature
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# When matter exists, define also the conformal transformation
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Procedures o eomanuet the initial hypersur(ace data (-

1. Give the initial avsumption (brial values) for 5, 2 i
2 Saive above 2 equations for o and 11
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