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the constraint equations.

- Coding is in progress.

- The set of dynamical equations seem to require an iterative scheme.

- We present the (N+1)-dimensional Gauss-Bonnet gravity equations in the ADM-like space-time decomposed form
which shall be used for future numerical simulations.

- We also prepared the set of equations for obtaining the initial data using the standard conformal approach to solve

® (N + | )-dimensional spacetime (M, 0.}

§ = [0 XY [0 (R — 20+ ccnCon) + C

Lon =R — AR R™ + Ry R
* The actian gives the gravitaticnsl equation

G+ My = KT,
where

1
G = Rpw = 500 R+ Ay

» the projection operator,

Lo = e = 00, Bt =g
where ri,, is the unit-normal vector ta ¥ with n,, is timelike (if £ = —1) or spacel
¥ is spacelike (timelike) if n, & timelike (spacelike).

» The prajections of the gravitational equation:

(G + rcaHy) 1 0 = & T n* == w0y,
(G + OzaMp) 1 LY, = 8T 0 LY = —k%,,
(G M) 105 L% = 62T, L0 1% = k78,
where we defined

Ty = pytigty + Jutiy + Ity + Sy T —pyy + 5%
® letroduce the extrinsk curvature K
Ky = =2y = =170 Vana,

where £, denctes the Lie derivative in the n-direction and T and [, is the eor
entiation with respect 1o 4., and 4, respectively.

= Prajection of the (N + 1)-dimensional Riemann tensor onto Xy
Gauss g Ry 17 1% 1% 1Y) = Ry — eKu K+ eRuk . (8)

Codacdi eg, s L% L5 L7yn = =20,k .
Rt 17 Lynn = £, Ky + K K, ,

(3
(1)
= Curvature relations

Ry = Bpvpr — (Kl = Ko B — tullRos + [ K 4 1, DKy — 0D, K

=l K+ 0 K 0, DK, = DK )
S Ko K = 1ty Ko B, = 1t Ko K+ iy Ky K,

+n L Koot 00, Lo K (1)

Ry = fip —¢[K DK) 4 0, (DK, — DK
0 K K™ 4 e (12
R o= R—elK? - 3Kk — 2y (1)

_ S (L e 8 (), = e

Yl ak™ — LK+ w ™ LK)

+200n| My + M LKy
(b} Hamiltonian constraint equation
M+ dgpl M® = AMaM™ 4+ MagM™™) = —226*Tun"n"

(&) mementum constraint equation

ML Koy = M L = W™ LK) = BTy

The Standard ADM Formulation
(Arnowitt-Deser-Misner, 1962; York 1978)
341 decomponition of the spacetime.
Evolve 12 variables [+, K,
with 3 cholce of gauge conditicn

t = constast hypermriace
N4 Bogp (MN; = 2MN, + 2™ N = M, ™Na ) = = Tony, )
+ 2008 |, M N, 2 N = M N ) = =Ty ol a ADW Emcteim =
" diw B~ dzp R (K = KK = Depy + 20
oI gy B0 DK, = DAK = 5,
My = AL = B, M3 ¢ M M 1 "
2 = RN, = BAKL, » KK+ KK, » K=K GE -t B- ")
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Conformal approach by York and OMurchadha (1974)
= Conformal transformation

soluticn trial metric

YO AN - A AN = 1N = BUAEY
his gives. VR \..R _di lIfV,V( _ ANV B Va V)

[ v
= decompese the extrinsle curvature K as K, = A, + +ﬂ.,h’. and assume

Kw K,

AV A Ay = Ay
» decompese A;; a5 A7 = Ay + (W)Y, where DAL =0, )
The latter part can be expressed as (117 = D' 4 D07 - %ﬁ"ﬂlll"
= M the matter term exists, assume
o "'J.'

p=e

{A) Hamiltenian constraint
N — 1A¢+ 4N = 1N — 3 V) (T
N=1

= Wiy - (A AT 4 K = 20" = 16r G "
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(B) momentum constraint
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Procedures to comstruct the initial hypersurface data (7. Kij. 0. J')

1. Give the initial assumption (trial values) for 5,5, tri, AT and 4, J,
2. Solve (A) and (B) for 1" and W'

I imverse conformal transformations,
Yy, Ky AT ()] 4 %«'-‘,.,.m.
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My = EMy = Sl Kk 4 3 Kak™ — £,y + 7™ £ Ka)
F20alHiy + e MEK Yy — 2MO Ly Koy — 2Ly g — WP £ Konl] = 6T,
® LK, terms appaar only in the linear form, due to the quasi-lincar property of the Gauss-
Bannet gravity.
* herative scheme is necessary.
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