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Frequency domain

The minimally coupled Klein-Gordon equation with source T

b =0 =—4xT

@ Decompose field ® into spheroidal harmonic and frequency modes

q) — Z R?nl(r)SL"(H)ei”}mefqu

Im

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

rrsa oo REgularize using mode-sum scheme Pagesiat |
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Spheroidal to spherical decomposition

Results
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Schwarzschild ISCO shift

@ Self-force corrections shift the location of the ISCO

@ Formula for the radial shift given by

4
Arigeo = 216F5 — T2F] + 6V2F} + ﬁF‘;

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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Kerr ISCO shift

Similar procedure can be applied to Kerr
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Efficiency of the method
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@ Mass change

af = u'jv,_a(;fu“) = uj(pV,gu‘“ + UQV__.-_,;;:)

sel
@ Circular inclined orbits

W= me;, 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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