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Frequency domain

Wave equation

The minimally coupled Klein-Gordon equation with source T

06 =02 = —4xT

Method

@ Decompose field ® into spheroidal harmonic and frequency modes

0= 3 R ()53, (00

Im

@ Numerically solve the radial equation R;_(r) for each mode

rrsa oo REgularize using mode-sum scheme page /31
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Spheroidal to spherical decomposition

Spherical decomposition

Mode-sum scheme requires
spherical harmonic modes as
input

SE(0) = bjmYim(®)
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Spectrum now bi-periodic
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Self-force and ISCO shift
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Validation: regularization
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Schwarzschild ISCO shift

@ Self-force corrections shift the location of the ISCO

@ Formula for the radial shift given by

4
Ao = 216F; — T2F + 6V/2F} + ﬁﬁ})

where e.g.
F" = Fy + eF{ cos(wT)

@ Calculate the (conservative) self-force and F{, F} and F} for
slightly eccentric orbits and then extrapolate to the ISCO
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Similar procedure can be applied to Kerr
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Efficiency of the method

Schwarzschild, p=10M
18000 ; ; ; i ;

max:15

11 S

14000 |tk L
Runtime:| ,
12000 - o el 3012M

1010700 .. S— R

8000
6000 . . . 4 .
e £t B R -

2000

number of Imn modes needed for |

Pirsa: 10060034 0 O } 1 0 b 2 O ; 3 O -4 O ; 5 0 f 6 0 _P?ge 28/31




Circular orbits
Eccentric orbits
Future Work

Future Work

@ Mass change

air = UV a(uu®) = v (uVgu® + u*Vap)

sel
@ Circular inclined orbits

Al = mQ(;, T ng

@ Limits of method

Spheroidicity = —a’w?
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Summary

@ Mode-sum calculation in Kerr

@ Scalar self-force for eccentric equatorial orbits

@ Kerr ISCO shift

~fostended homogeneous solutions: Phys. Rev. D. 78. 084021 (2008 Jees
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Similar procedure can be applied to Kerr
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