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Where does JT sit in the context

of grow part of
Kerr ?

* Imprints of near horizon effects on UV ⇒ gluing
* New features due to rotation ⇒ holographic

BH chemistry

Two aspects about JT d n-ext BHS

1) A- dsz → nAdSz SBH → SBA
,
o t SSBH, o

2) IT : JT field JOI (Rt2)

• Tata OI - gas DZOI + gas# =D

• D=2

• size of sphere ( e.g. RN)
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Extreme: M-or EMO

NHEK : M - a h deaep . limit ( Iso)

} r → Mo t Ar
,
t→ 2M5th ,

to→ lot Moth

✓

Ask ME (Acoff ) (- Mdt + deft dot)
-

Adsz

+ 4145 sine (dolt rdt )Z
(Hunt ) -

S
'

fiber

Gravitational Perturbations .
-

. Teytyopgsky , Wald ,
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* Focus NITEK

* Focus on perf cndep ¢
* Weyl scalars Qi i = 0, . . . , 4
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" Ramos
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tetrad rot , gauge inv .

Tew bolshy master eqn



Possible type of perturbations,
e) Grau. waves → 441=0 40*0

2) Changes M
,
J

3) Diffee ]→ on Kerr 44=0 = yo

4) NOT charges
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X ( Xa ,
o ) : linear modes

3

Adsz

A-a Cxa , a) → Aa (X)

Relation to yo & 44

Yo = - I lad 's Dads X
> since 12=0 =nZ
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Linear E.0. M
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spheroidal harmonic



Dz Xk = K Xk
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DI = Iz I ✓ I t K BF 4k > - I

1) Grow wares

⇒ Sk are assoc Legendre fun .

K =L ( ett ) l = 2,3 , - - - -

D= htt 73

2) K =3 ,
D- 2 : JT sector ( 1st half )

DzX z = 2 Xz (e )

sale) = I t Sr (ztcoro) tan'(Oz ) → poles
since 0=0,

IT
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notes
:

1) ( e) t (2) does not imply X is a diff
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2) X is not controlling size 5

3) Geom conical singularity

d5 = . . . t MT (Zt X ) doe t tho 02010 ' (Z -X) t - - -

I →I0=0 ✓

Singular .

Second Half of JT
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OICXA) : size of 5 ⇒ induce via diffeo

3=-29 (- or OI It t GOI or t r
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OI obeys JT be
gnu

to not depend on of



Return to our issue of conical sing ( mc .
both Xt OI )

d5 = . . . t MT (Zt X ) doe t tho 020101 - (Z -Xt ZOI ) t . . - -

a →I0=0 L

X -- OI

JT sector in Kerr is composed by two effects
↳ non - single valued diff OI → sphere

↳ made ( Yo, a ) with k=2 , X ⇒ frozen

Observations

1) IT is dominating SB# = Aft t free energy

2) Iyer -Wald charges , both OI DX contribute

E- → Eo t CTZ



Conclusion#

e) Gluing to UV of JT sector

RTI : Birkhoff 's Thon →Difft 8M

Kerr : if OI- X → Doff + SM

2) SD DHS : OI
,
X ⇒ control on non- linear effects

couplings between OI +matter .

3) Applications +Directions# super radiance
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