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Surprising simplicity: 

❖ Exact Kerr
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Arises naturally from large-spin limit of minimally coupled massive 
amplitudes
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Arises naturally from large-spin limit of minimally coupled massive 
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Arises naturally from large-spin limit of minimally coupled massive 
amplitudes

Newman-Janis

But amplitudes describe interactions, not just solutions?
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Arises naturally from large-spin limit of minimally coupled massive 
amplitudes

Newman-Janis

But amplitudes describe interactions, not just solutions?
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We know the amplitude…

 Effective ActionKerr
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We know the amplitude…
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space: exists in (2,2) signature



Most general parity-even action with one photon
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Most general parity-even action with one photon
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Odd number of ’s
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Most general parity-even action with one photon

 Effective ActionKerr
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Systematically ignoring higher dimension operators!



Most general parity-even action with one photon
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Most general parity-even action with one photon
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Most general parity-even action with one photon

 Effective ActionKerr

In (2,2): real self-dual / anti-self dual parts
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Most general parity-even action with one photon
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Most general parity-even action with one photon

 Effective ActionKerr

In (2,2): real self-dual / anti-self dual parts
“Chiral conjugate”
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Another dimension of Kerr
Action is
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Another dimension of Kerr
Action is

Two-dimensional world-sheet Σ
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Another dimension of Kerr
Action is

Two-dimensional world-sheet Σ

Worldsheet has boundaries:

1. “Near” boundary at 

2. “Far” boundary at 

λ = 0

λ = 1
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 Effective ActionKerr
Structure familiar from brane world EFTs:

Operator integrated over “bulk”Operator integrated over “near” boundary
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Recover NJ shift: compute field sourced by worldsheet
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Recover NJ shift: compute field sourced by worldsheet
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 Effective ActionKerr
Analytic continuation back to Minkowski
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Conclusions
1. Newman-Janis trick?

2. Kerr seems to have the structure of a complex worldsheet?

❖ Only three-point information: what about Compton?

❖ Use worldsheet symmetries to restrict higher-dimension 
operators?

3. Newman-Janis for interactions: spinor-helicity. See Ben’s talk
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