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OUTLINE

Singular Field Calculation - we expand functions
in the coordinates to produce a highly

computational efficient method

Mode Sum Decomposition - we use existing
methods

Results

Future Work




MOTIVATION

Make mode sum self force calculations more efficient

Higher order regularisation parameters lead to faster
convergence in 1 in self force calculations

As a results, self force calculations don’t require as
high I’s - this is particularly important in Kerr where
you do spherical<->spheroidal




SINGULAR FIELD
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For x close to the world-line,
! U(z,2')=U(x,2") = 14+ 0(5z?) :

Viz,z2(7") = 0O(@6z%)
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and we expand 7Tret and Tadv
in the coordinate distance

between x and the world-line

(similar to Haas and Poisson)



CALCULATING
SINGULAR FIELD
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Expand o(Z,%) (the Synge world- funct1on)
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Using 20 = 0,0 we solve for coetficients

Need to calculate intersection points, X" and x”, of
light cone and world line




CALCULATING
SINGULAR FIELD

Expand world line”7o (7') = %4, in terms of an
arbitrary parameter around T
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Ya(T) = %a(T) + %P7 = 7) + 57D = 7)" + ...

Expand(7’ — 7), using o(z,z") = 0to calculate
coetficients [(7_/ _F) = T+ To€? 4 Ta€d + j

Can now calculateoa(z, z")
using our formula for

e (T/) — x/oz




MODE SUM
DECOMPOSITION

Follow the Barack & Ori method (also done by
Detweiler, Messaritaki & Whiting, Haas & Poisson)

Singular field of a circular orbit in the form
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MODE SUM
DECOMPOSITION

Rotate coordinates
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Use coordinate change to get p®in the form
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MODE SUM
DECOMPOSITION
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MODE SUM
DECOMPOSITION

New form makes integration straight forward using
(" 1)
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RESULTS
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RESULTS
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RESULTS
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RESULTS

Regularised 1-modes of radial self force
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FUTURE WORK

Work out E and F in Schwarzschild and Kerr
Look at eccentric or general geodesics
Look at spheroidal harmonic decomposition in Kerr

Calculate higher order regularisation parameters in
(Lorenz gauge) gravity




