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

Newman-Janis for classical dynamics?
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\/ Kerr Effective Action

We know the amplitude...

\/ Kerr

effective

\ S

o(z) = Re dq’(k) O(k - )V€>|/€> e T A

Zero-energy on-shell phase Monteiro, Peinador Veiga, Sergola

space: exists in (2,2) signature & DOC

Match the EFT in (2,2) signature
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Most general parity-even action with one photon
Porto, Rothstein, Levi, Steinhoff, ...

Hanson & Regge
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n=1

Odd number of a’s Even number of a’s
Need F* Need F

Spinning, charged, massive point particle

Systematically ignoring higher dimension operators!
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Most general parity-even action with one photon

SerT = Q) Z /dT uta” (an(a : (’9)”F/jry + X.c.)
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“Chiral conjugate”

In (2,2): real self-dual / anti-self dual parts
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\/ Kerr Effective Action

Match to ACoulomb 1k-a,

SEFT = —Q/dT uta” (Z ((S .Jrai)'ij + X.C.)

n=0

Translation operator NJ?
1

Inverse derlvatlve integral?



Another dimension of Kerr

Action 1s
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Another dimension of Kerr

Action 1s

Sui=-Q [ dru-4-Q

Worldsheet has boundaries:

1.

2.

“Near” boundary at A =0

“Far” boundary at 4 = 1

- n D
/dT/ dAuta” Fj,(z + Aa)
N ’ y

Two-dimensional world-sheet X
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Structure familiar from brane world EFTs:

Sint = —¢ A,udx'u — Q

5 Fr(z)dz" Ndz¥ 4+ x.c. 4 - -
0>, >

Operator integrated over “near” boundary Operator integrated over “bulk”
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Recover NJ shift: compute field sourced by worldsheet

o(x) = Qawu“(?”/ dr G(x — ur)
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Integrate by parts
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\/ Kerr Effective Action

Analytic continuation back to Minkowski

Sint = —Q dru-A — QRe/de)\ z’F;fV(r + i\a) uuaVE_ . J
5

03n
/ neglected

Fl = F,, +iF;

Worldsheet embedded in complexified spacetime
¢\/ Kerr (CU) _ ¢Coulomb (2? + ZCL)

llfarll

» Ben’s talk




Kerr Eftective Action

First, embed 4/ Kerr in curved space

v

Sint = — A, dzt — @ Re/ Ft(2)dz* Adz”
9%, 2 >

1
ZH(r, \) = rP(7) +iXat (1) — §I",jpa“a” o

Geodesic in direction a*
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Second, double copy:
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Kerr Eftective Action

Second, double copy:

SEFT = — Im/de)\ caFﬁj(z) ula? + - -
5

1
= —Im — de)\c“Fﬁj(z)p“a” + .

l m Jx

SEFT — —Im/ drd\ u“(z)w:pa(z) ppaf’ + ...
Y

1
= —= /dT (S + Ruavpatu®a’u’ + - - -)

2
/ / / Porto, Rothstein,

Spin kinetic terms! All Kerr leading interactions Levi & Steinhoff
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Use worldsheet symmetries to restrict higher-dimension
operators?

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