Massive Twistor Theory for
Spinning Black Holes

Newman-Janis Shift
KS metric for SDTN
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“BHs in Klein Space” » [2405.09518] [2412.19611] » “Dual Twistor Theory”

Twistor Particle Programme

Massive Twistor Space
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1. Adapted Complex Structure 2. Zig-Zag Poisson Brackets
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{z,z} =0 Preserved by SD Pert.
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{z,zZ} =0 Preserved by ASD Pert.
[2309.11886]

Curved Massive Twistor Theory?
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Deformed Massive Incidence Relation?
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Probe Newman-Janis Shift
Heavenly Kerr EoOM

Schwarzschild EoM ASDTN EoM

Dynamical Newman-Janis Shift at the Probe Level
(in Point-Particle EFT)

Superintegrability in SDTN Background

* Killing, Killing-Yano, Carter, Riidiger

Schwarzschild Charges ASDTN Charges

Dynamical Newman-Janis Shift of Conserved Charges
Symmetry Argument for Spin Exponentiation!

Spin Exponentiation = Helicity Selection Rule
Heaven (SD)‘

cf. [Ko-Ludvigsen-Newman-Tod’'81]
“The Theory of 7#Zspace”.

cf. [Guevara-Ochirov-Vines 1812.06895] [Adamo-Bogna-Mason-Sharma 2309.03834]

“Note on the Kerr Metric” [NJ'65] » “Note on the Kerr EOM"” [2512.23697]}

From Heaven to Earth

‘Googly’ Presentation of Kerr Effective Action
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! where NJ shift (Spin Exponentiation) Manifests!
Kerr Worldsheet = Misner String
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Integrability in Kerr Background?

(Super)Integrability
in SDTN Background

Spin Exponentiation

at All Multiplicities

Utilize
‘Googly’

Expansion! Integrability

in Kerr Background

Unique Determination
of Point-Particle EFT?

“A Worldsheet for Kerr” » [2602.19495] [2603.07537] [More to Come!]




