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·E(TNM) =
2π
3

Ω2
H[1 + 0.3459 r2

0Ω2
H − 0.575 r4

0Ω4
H]Tchekhovskoy, Narayan, McKinney (2010)

HIGH-SPIN FACTOR IN THE KERR SPACETIME
·E+ =

2π
3

Ω2
H[1 + 0.3459 r2

0Ω2
H−0.7031 r4

0Ω4
H+0.0483 r5

0 |ΩH |5 +[0.1837 − 0.0027 log(r0 |ΩH | )]r6
0Ω6

H + ⋯]
The power emitted in GR (Kerr) :

FC, Dias et Al  (2022)
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  for  |Δ% | ≈ 7.5 % αT = 0.998 Thorne (1974)Thorne Limit

Non trivial given this was obtained assuming α ≪ 1
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CONCLUSION AND OUTLOOKS
·E+ = κ (2πΨH)2 Ω2

H f(ΩH)

The  scaling is not always representative of the BZ mechanism and cannot distinguish GR and non-GR caseΩ2
H

The High-Spin Factor  contains crucial and non-degenerate information on strong gravity regime!f(ΩH)

Extend the knowledge of  to THEORY—AGNOSTIC FRAMEWORKSf(ΩH)

‣ Can be computed perturbatively at high orders (Matched Asymptotic Expansion Scheme)

8/9

FC, Dias et Al  (2022)

‣ Logarithmic terms necessary (Good agreement with simulations for )α ≈ 0.99

(test the  Kerr—Hypothesis)‣ Contains insights about the underlying theory of gravity FC, Harmark et Al  (2024)

FC, Rezzolla (in preparation)
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ADDENDUM I

MATCHED ASYMPTOTIC EXPANSION

-REGION ANSATZr̄

ψ(r̄, θ) = ψ0(θ) + α3 ψ̄3(r̄, θ) + α4[ψ̄4(r̄, θ) + log α ψ̄4L(r̄, θ)]+𝒪(α5 log α),

r0I(ψ) = α i1(ψ0) + α3 ī3(ψ0) + α4ī4(ψ̄3) + α5[Ī5(r̄, θ) + log α Ī5L(r̄, θ)]+𝒪(α6 log α),

r0Ω(ψ) = α ω1(ψ0) + α3 ω3(ψ0) + α4 ω4(ψ0) + α5[Ω̄5(r̄, θ) + log α Ω̄5L(r̄, θ)]+𝒪(α6 log α) .

ψ(r, θ) = ψ0(θ) + α2 ψ2(r, θ) + α4 ψ4(r, θ) + α5 ψ5(r, θ)+𝒪(α6 log α),
-REGION ANSATZr

r0I(ψ) = α i1(ψ0) + α3i3(ψ2) + α4 i4(ψ0) + α5[I5(r, θ) + log α I5L(r, θ)]+𝒪(α6 log α),

r0Ω(ψ) = α ω1(ψ0) + α3 ω3(ψ0) + α4 ω4(ψ0) + α5[Ω5(r, θ) + log α Ω5L(r, θ)]+𝒪(α6 log α) .
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0

r3
log

r
r0 )

ψ4(r, θ) = [ 1
224

r
r0

+
227

100800
+

1
1680

log
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r0 ] Θ4(θ) + 𝒪 ( r3

0

r3
log

r
r0 )

ψ5(r, θ) =
r2

r2
0

ℱ(θ)+𝒪 ( r
r0 )

ψ̄3(r̄, θ) =
1
8

r0

r̄
Θ2(θ) +

r̄
r0 [ 1

224
Θ2(θ)+

9
8960

Θ4(θ)] +
r̄2

r2
0

ℱ(θ)+𝒪 ( r̄3

r3
0 )

ψ̄4(r̄, θ) = −
11
800

r2
0

r̄2
Θ2(θ)+

1
40

r2
0

r̄2
log

r̄
r0

Θ2(θ)+
227

100800
Θ2(θ)+

363
896000

Θ4(θ)

+[ 1
1680

Θ2(θ)+
3

22400
Θ4(θ)] log

r̄
r0
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‣    in the  -region r → ∞ r ‣    in the  -region r̄ → 0 r̄
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‣    in the  -region r → ∞ r ‣    in the  -region r̄ → 0 r̄
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ADDENDUM II

NON-PERTURBATIVE STRUCTURE

1
α2 + 1

+ α2 (α2)α4

−
1

α2 + 1
= 1 − α2 + |α |3 + α4 −

1
2

|α |5 + |α |5 log |α | + 𝒪(α6)

For finite  the function is analyticα

The limit  leads to non-analytic termsα → 0

EXAMPLE

Kerr geometry is analytic in , we therefore expect that also the magnetosphere is analytic!α

{
{
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