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Three main approaches

Mode-sum /\

Effective-source

Green function

adimensionalized fields
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Mode-sum F, =V _ &F eSS = _Agmp Pt — ()

Decompose Into spherical- harmonics
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Effective-source F, =V _ oF dret/S = _4rp P = (

Basic 1dea Is to move the singular field into the source
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Mode-sum relies on Im-modes being finite at the particle
Use effective-source otherwise, e.g,
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» 2nd perturbative order
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As with mode-sum, a higher-order puncture improves the

flmerical caletiatien



Frequency-domain
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* For geodesic motion the

SEE @Rl IS discrete
g elver ODEs

Time-domain
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* Finite difference methods
* Pseudo-spectral methods
* Hyperboloidal layers

High eccentricity orbits
Self-consistent evolution
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Recent results: gauge-invariant quantities
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Recent results: gauge-invariant quantities

Comparison between GSF and PN for eccentric orbits (AU
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Orbit evolution: Schwarzschild inspiral

O(e™') : Orbit-averaged dissipative component of
(9(6_1/2) :

Oscillatory component of the dissipative Sk
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Inspiral comparison: scalar case

Osculating orbits with geodesic SSF

Fit model with 1000 geodesics
worth of SSF data computed using
FD code using mode-sum
regularization
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Self-consistent evolution
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3+ | time-domain code using the
effective source approach

Diener, Vega and Wardell



Inspiral comparison: scalar case
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Evolutions are indistinguishable to within the numerical error from the 3+ 1| code



Inspiral comparison: scalar case

Iwo ways to proceed:

» Compare higher eccentricity orbits
* Improve accuracy of 3+ | code: increase differentiability
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Inspiral comparison: scalar case
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Inspirals are still very similar®



Ripples in Kerr scalar-field self-force

ot | | | | | ! ! !
o
O o o e o B e o el e o md d m  es  A  N  E
B -
Ty
e [ P R SR S ]
R
D0.08 [ e T -
L :
3 3 3 3 ; (a,p,€)=(0.8,8,0.8) ——
012 | | | | | | | |
5 10 15 20 25 30 35 40

r

See Thornburg’s talk




Ripples in Kerr scalar-field self-force
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Ripples in Kerr scalar-field self-force
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The Future...

. See Casals and Vo areeliEs ta”(
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Inspiral comparison: scalar case. Can we stabilise the
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Computation of gauge Invariant-quantities at 2nd
perturbative order
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