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Massive twistor worldline on EM fields

[Kim, WK, Lee]

» Toy model to study spin resummation in binary dynamics
- Advantages: unitary (no unphysical DOF) & minimal constraints (no SSC)

- EM coupling by (dynamical) Newman-Janis shift [Arkani-Hamed, Huang, Huang;
Guevara, Ochirov, Vines; Chung, Huang, JWK, Lee; Arkani-Hamed, Huang, O’Connell]
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Why study spin resummation?

- Waveform models perform worse for high spins/mass ratios

- Comparison with numerical relativity (NR) simulations S I
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Why study spin resummation? e :

» Waveform models perform worse for high = /== * ** o ° ¢
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Spin resummation in electrodynamics

[Kim, WK, Lee]

» Spin-resummed 1PL (post-Lorentzian) eikonal x(1)

- Singularity structure similar to Kerr
[Vines, Steinhoff; Vines; Guevara, Ochirov, Vines; Chung, Huang, JWK, Lee]
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» Eikonal = Scattering generator [kim, Jwk, Lee; Gonzo, Shi]
- Iterated brackets = Causality cuts [Kim, JWK, Lee; JWK, Kim, Lee (WIP)]
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Scattering generator and causality cuts

[Kim, JWK, Lee; JWK, Kim, Lee (WIP)]
Awypl = L’W‘. = {x@):P1}
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Scattering generator and causality cuts

[Kim, JWK, Lee; JWK, Kim, Lee (WIP)]
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Scattering generator and causality cuts

[Kim, JWK, Lee; JWK, Kim, Lee (WIP)]

(c. cut) = (nested P.B.)
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Scattering generator and causality cuts

[Kim, JWK, Lee; JWK, Kim, Lee (WIP)]
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Spin resummation in electrodynamics

[Kim, JWK, Lee]
» Spin-resummed 2PL twistor worldline eikonal
- Key master integrals
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Spin resummation in electrodynamics

[Kim, WK, Lee]

» Spin-resummed 2PL twistor worldline eikonal
- Eikonal is a double infinite sum of 2F1, but simplifies in special kinematics
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Spin resummation in electrodynamics

[Kim, WK, Lee]

» Spin-resummed 2PL twistor worldline eikonal
- Eikonal is a double infinite sum of 2F1, but simplifies in special kinematics
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Spin resummation in electrodynamics

[Kim, WK, Lee]

» Spin-resummed 2PL twistor worldline eikonal
- Eikonal is a double infinite sum of 2F1, but simplifies in special kinematics
. Aligned-spin configuration [Aoude, Haddad, Helset; Damgaard, Hoogeveen, Luna, Vines]
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Spin resummation in electrodynamics

[Kim, WK, Lee]

» Spin-resummed 2PL twistor worldline eikonal
- Eikonal is a double infinite sum of 2F1, but simplifies in special kinematics
- Axial scattering configuration
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Challenges for the future

» Spin resummation in gravity / NLO in mass-ratio

» Coupling massive twistor worldline to gravity
* (Full analytic) 2PM from HEFT/HPET [chen, JwK, Wang (WIP)]
- 3PL/PM: first beyond-probe-limit (NLO in mass-ratio)

- Eikonal as the scattering generator (all-order proof) pwk, kim, Lee (wip)]
- Including radiation / continuation to bound [Kalin, Porto; Cho, Kalin, Porto]

» Better spin-resummation schemes for waveform models
- PM-based waveform: SEOBNR-PM [Buonanno, Mogull, Patil, Pompili]
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Other future directions

» Tensor Integral Generating Functions [reng]

- Feynman integrals deformed by an exponential factor

+ Generally encountered in spin-resummed PM dynamics (e!'V o e*F)
waveform calculations

L
exp(D . 1 &5 gj)
D J= _ N2
IAk; / H d E D)\l . -D%n Dj = (4 )" —m;
* Provides alternatlve methods for tensor reduction: a% & 0

- Can be computed by conventional multiloop technlques [Chen, JWK, Wang]
- Can we reduce Irreducible numerators more efficiently?
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