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<— Far zone:
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Laser Interferometer Space Antenna

A proposal in responise to the ESA call for L3 mission concepts

Lead .
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Image credit: NASA/Simon Barke
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Regularization of the gravitational self —force

* Mode-sum regularisation

 Barrack, Ori (2001)
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 Expansions of the form,
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Schwarzschild Gravity

Regularization of the gravitational self —force

* Mode-sum regularisation

 Barrack, Ori (2001)

O

Fo(@) =Y (FL09(@) - FIO) (7).

14

FL0/S) (@) = lim 210 {Frep
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X /Féret)/(s) (7 + Ar,t, a, B)Pp(cos a)dS)

 Expansions of the form,

/(S -0 /(g . . 1.5 2.0 3.0 . 7.0 10.0 150
F a ( ) (5j ) — F a /( ) (i' ) ‘|‘ O (En—l_ ) S. Akcay, et al., Phys. Rev. D 86, 104041 (2012) Data supplied by N.Warburton
A.Heffernan, A.Ottewill, B.Wardell PRD82, 104023 (2012)

—n
/ convergence |




&t i fi
* *
UcCD s e
DUBLIN o X O S
—. = —
| ' 'HORIZON2020
W ‘Marie Sklodowska-
! .‘ ‘Curie actions

* Mode-sum regularisation

: r 1 T X
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 Barrack, Ori (2001)

O

Fa(@) =Y (FEO9@) - FI9@). |

14

Fali(ret)/(S) («T) — Allm 2€4+ 1 0.010 -
r—0 T

X /Féret)/(s) (7 + Ar,t, a, B)Pp(cos a)dS)

0.00] poe

 Expansions of the form,
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Fcf(s) (:E) — Fcf/(S) (:E) -+ O(En_l_l) Maarten van de Meent, arXiv:1711.09607
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. Kerr Gravity Inclined Eccentric
* Mode-sum regularisation .

. r 1 T X
I-mode divergence at (g,.q. )=( :,;i
5 )

 Barrack, Ori (2001)

O

Fa (j) - Z (Fali(ret) (j) B Fali(S) (j)) ? 0.100
14
Fé(ret)/(S) (j) — lim 20+ 1 0.010F _,
. Ar—0 47

0.001 p-

X /Féret)/(s) (7 + Ar,t, a, B)Pp(cos a)dS)

 Expansions of the form,

5

[-mode number |—=mode number

Fcf(s) (:E) — Fcf/(S) (:E) -+ O(En_l_l) Maarten van de Meent, arXiv:1711.09607
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* Vega, Detweller & Goldburn, Barrack (2007)
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* Vega, Detweller & Goldburn, Barrack (2007)
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S. Detweiler, PRD77, 124026 (2008) L. Blanchet et al, PRDS81, 081033 (2010)
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PN, GSE NR comparison with symmetric mass:
periastron advance in black hole binaries

A.LeTiec et al., PRL107, 141101 (2011)
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PN, GSE, NR comparison with symmetric mass: MST: Analytical method extended to 30PN:
periastron advance in black hole binaries Octupolar Invariants
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 Second order P

e Scalar case third order (C.Galley, 2010)

* Electromagnetic second order (J.Moxon et al. 2017)

* Ongoing work in gravitational second order (A.Pound et al.
2012-2017)

Near Identity Transformations Vs Fully consistent
* Evolving the orbit
* Kludge models (L.Barack, C.Cutler, 2004)

* Self consistent evolution in scalar (B. Wardell et al., 2014)

* Osculating Geodesics (N. Warburton et al., 2013)

Self-force trajectory: (p, e)

NIT trajectory: (g. €)

* Near ldentity Transformations (M.DeMeent, N.Warburton, i O ARVAV e Inverse NIT rajeciony: (6 - 1 YAV, & - 0 YY)
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e First order =g
* More accurate inclined eccentric Kerr models needed (M.DeMeent)
 Complementary calculations needed

* More accurate singular fields (A.Heffernan, J.Thompson, et al.)

e Second order

* Evolving the orbits
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Grall-Wald method being developed by J.Moxon et al.
Self-consistent method begin developed by A.Pound et al.

Other gauges being investigated by J.Thompson et al.

Self consistent evolution undergoing in Scalar with prospect of progressing to gravity (P.Diener et al.)
Kludge models available (gravitational)
Osculating geodesics require further examination (gravitational)

NIT model similar to Kludge but can 'learn' from self consistent models




