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Motivation
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Worldtube and Effective Source
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The Frequency Domain
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The Frequency Domain
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Scalar self-force (SSF)
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The challenge of eccentric orbits
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Gibbs Phenomenon

(£,m) = (2,2)
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Gibbs Phenomenon
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Fourier reconstruction of the residual field
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Extended Homogeneous Solutions (EHS)

Fourier Domain
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Extended Homogeneous Solutions (EHS)
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Extended Effective Sources (EES)
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Extended Effective Sources (EES)
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Fourier Convolution

Fourier series of Heaviside function 104
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Fourier reconstruction of EES
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Results
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Fourier Transform by numerical integration




Results
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Conclusion

® EES method overcomes Gibbs Phenomenon and associated slow convergence
® Example calculation computing residual scalar field for a compact source

e Validated results against extended homogeneous solutions

e Apply Worldtube method with spectral methods

® \We can now consider eccentric second-order self-force calculations

® Fccentric Kerr...?
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Appendix: Chebyshev Interpolation et Qearnal




Appendix: Standard Worldtube Method

We seek a solution of the form
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Appendix: EES Worldtube Method

We now seek a solution of the form Weighting coefficients

(

wzg,_(,r) .y a,lhmﬁwlhmn(r)) o - 7 < Tmin £OO, + W[K’Emn( )wﬁmn( ) — ZDT;L_;(T), w?mn(r)]
mn b;);;n wlﬁ%n (T) T blT’nnwlhmn( ) + wlmn ( )7 Prontm S 7 S Prams fmn [wﬁmn( ), w?mn (7“)] e
R,+ lmn wlmn (T) lmnwlmn( ) T ¢Z;,£l ( )7 Tmin <7 < Tmax, boo’_ _ W[/iﬁmn( )wémn( ) - wfw;q_q, (7“), wgf?nn (T)]
i () = 3 - Wt (T)s e (7)]
almnwlmn (T) r Z Fmax ¢mn > Femn T=T"min
Particular solution constructed with EES Komm (1) 7= agmpn — Cpi (1)
h,— h . Ch,—
inh,+ h.+ h Rpmn, (T) Lomn mmn (T)
mer,), (T) — Emn ( )wémn( ) Cfmn( )wﬁmn (T) .
W Y0 (7)s Vo (7))
T h N qeft, =/ bh,-l- _ Imn /mn
CRoE(r) = tmn (") Spin (7). = W (1) (0|
T'min W[%mn( /) wfﬁm( /)] D _ ; e
h,+ fmax ¢oo ( )Seff:l:( /) b?a_ _ W[ Efnim,(r% Emn(T)]
O :/ imn Imn d / mn W hmn : ogzn
Emn( ) . W[@D?mn(T )’wgmn(r )] r [ V4 (7“) I (T)] —

Time domain solution

- mnt
Z ¢€mn i

n=——aoo

i, (1) = T (6,0 (8 r) + 0,0 ()0 (¢, 7)




Appendix: Gibbs Phenomenon
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Appendix: High Eccentricity
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