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« from 2-body to 1-body problem
 Geodesic motion in Schwarzschild-like spacetime

ds’=—A(r)dt*+B(r)dr*+r*(d 6°+sin’0d ¢°)
u=1/r A(u)spy=1-2u+2vi’+a,vu'*

« Resummation as Pade approximant:

1
a+a,u+a,ul+..+a U

u)= 1
1+bu'+b,u’+...+b_U"







A Hamiltonian of the system (describes conservative
dynamics)

« Radiation reaction force terms to be added to the
equation of motion

« A description of the asymptotic gravitational waveforms



Heop(1, 0, 0 =My 1+2v(H glu=1)

H=ui A(r)(14]2122v(4-3v )i )+ P
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« When neglecting terms qudratic in F, (of order (v/c)0) :

(non-conservative) _ ( conservative) ( E ] )

1
E — = E + Eoutgoing) J — E (J incom'ng+J OUthing)
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Equal mass BHs (m=0.5 M)
Non spinning

Equal anti-parallel initial momenta
(|p[=0.12 M)

Initial separation: 100 M
Varying impact parameter b

TwoPunctures code (spectral
method)
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« BSSN formulation of Einstein equations

« Spatial derivatives: 8th-order finite-difference
(McLachlan code)

e 7 box-in-box mesh refinement levels for each BH
» Cartesian grid (no multipatch)

 Time evolution: Method of lines 4th-order Runge-Kutta
time integrator



Weyl scalar psi4

Multipole decomposition up
to 1=8

4 extraction radii
Extrapolation to null infinity

Error sources: finite
resolution, extrapolation,
junk radiation



 Polynomial fit of theta as
function of 1/r

« Extrapolation to 1/r=0

« Choice of degree of the
polynomial




 Linear least squares problem: Ax =D>b
 SVD decomposition: A= M W VT

« W = diag{w,,w,,..,w,;} and x depends linearly on the
reciprocals 1/w.

« Treshold T: if w <T*max(w,), then 1/w =0

« Coefficients and the extrapolant do not vary for
polynomials of degree n>N
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« Compared full GR simulations of BHs on hyperbolic
orbits with PN-EOB predictions

 Found agreement for the 5PN NR-calibrated EOB case
for every b

e Even for non circular orbits

« Possibility of extracting information from scattering
experiments to complete the EOB model
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