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Akcay et al 2012- h,, has a pole at r = 3M.

Bini et al 2016- radius of convergence at best %
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For consistency, v is picked so that R, (v)L,_1(v) = 1.

This is all perfect for numerics- one of the faster parts of the calculation.



for low w gives a structure for changing n
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With the coefficients in hand proceeding with calculating the Weyl scalar is systematic
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Terms
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Analytics with MST series- large radius, small
frequency

For ‘large’ ¢ the homogeneous solutions are simple
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 Use homogeneous solutions to reconstruct the metric via
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e expand explicitly in inverse radius
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e Divergence appears in the infinite sum H = 5
HE = S~ )
(=0
Hy_q)

 HS is calculated using Detweiler-Whiting near the worldline
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* PN gives large | exactly
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| mode regularisation with spheroidal
harmonics

e Scalar sphericals, tensor harmonics, spin-weighted
spherical/spheroidal

e Teukolsky+CCK-Complicated combination of
spheroidal harmonics+derivatives

Scalar spherical |Barack & Ori, Heffernan, Ottewill & Wardell

hiu Tensor spherical |Wardell & Warburton 15'

Spheroidal CK, Ottewill & Wardell 16’ (redshift inv)




* Jo use the scalar harmonic RP's, you need to change basis, e.g.
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* Reordering sums you get couplings between modes e.Q.
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' lose' ell modes for numerics



 Wardell & Warburton- Used Detweller Whiting to get regularisation
parameters for the entire metric and it's derivatives in a tensor
spherical harmonic basis- importantly for PN

tensor scalar

* Maybe also true for Hy, in the spheroidal basis..
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hse Z hS tm g, (a, B, aw)
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using a local expansion of hfW.We’ve learned in PN one can always do

a low frequency expansion, so expand the harmonic for small aw
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and Integrate term-by-term, using w = mf2,
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- factor of m gives extra powers of £ needed for a contribution to leading

order regularisation parameter.
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Eccentric orbits should also be possible, comes down to
the frequencies, e.g.
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- the radial frequency term can ‘probably’ be neglected in the leading order regularisation parameter.
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PN:

— Spin precession/tidal invariants?
— Exact in spin eccentric orbit redshift

— (Generic orbits, a lot of progress in the dissipative sector

Spheroidal regularisation:
— Weyl scalars, these are pure spheroidal harmonics
— Details for more generic orbits/range of validity

— Higher order regularisation parameters



