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Cartan formulation of AdS,

dQ® +Q*AQL =N A s b he
dh? + Q3 A he =0. o

e Vector-spinor dictionary:

e AdS,; vacuum: { nTlab-

Va = %(53)6404 Voza
A[ab] ~ Ana @ Add
Cab fed] ~ Caa) © Ca(
_ARBE Qas

af _ (x[)’
0(3,2) ~ sp(4), Q'8 .= ( £ Ah )

dQ*® +10%:Q¢ =0
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Killing vectors

e For Killing vector V,,,, Killing equation
DOm Vn + DOan - 0
(Do - AdS4-derivative ) means

DOm Vn = Xmn

where s, = —,m - Papapetrou field.
)\_l%ag V .
e Introduce sp(4)-tensor Kag 1= B
P( ) AB ( Vﬁd )\ 1%156/3
DyKag = 0.

e Any solution generates global symmetry of AdS, for unfolded system
DiQ=0,df + G=0:

5 0G

AB A
O = DoKag,  0f ~ K" =g
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AdS Black Hole

e BH metric in Kerr-Schild form [Carter, 1968]:

2M
8mn = g;:gs + Tkmkn'

o Kerr-Schild vectors kpy: kmk™ =0, koD km = knD"kp, =0,
1 1 1
- =—=D"k,, = —=Dk,,.
r 2 20

e HS generalization [Didenko, Matveev, Vasiliev, 2008]:

2M

Omy...m; = ——Kmy ...km, obeys free spin-s equation in AdS
background.

® Ky = km (52ap) - generic AdS, BH is completely determined by
global symmetry Kag of empty AdS, [Didenko, Matveev, Vasiliev,
2008, 2009]

e BH Weyl tensor Co 4y ~ Mqaaa-
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Lagrangian extension

HS fields: 0-form B(Z,Y,K|x),
I-form W = d + dx"W, (Z, Y,K|x) + dZASx (Z, Y, K|x).
Star product:

frg= (271T)4/d4Ud4Ve"UAVAf(Z+ UY+U)g(Z—-V;Y+V)

Nonlinear HS equations [Vasiliev, 1990]:

WxW = —i (dZAdZA + Jdzdz*Bx kv v+ gdzddzdg s ko @)
W,B], =0

Lagrangian extension [Vasiliev, 2015]:

WiW = L—i <dZAdZA + Jdzdz"Bxkxv+ gdzddde s ko @)

In our case: L(x,dx) is a space-time 2-form, closed by virtue of
these equations; dL = dx; L is assumed to support BH charge via
integration over space infinity.
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Linear Higher Spins

e AdS, vacuum solution: Wy = QagYAYE, By =0, S = Z4dZA
e Linear order: By (Z,Y,K|x) = C(Y,K|x),

2 2

_ 0
Dow(Y|x) = nH*————=C(0,y nH~™ C(y,0 L
0(U( |X) n 8)—/(16)—/& ( 7)/|X) + n ayaaya (.ya ) |X) +

DoC=dC+WyxC—CxWy=0

where H® = h%; h*% and ?(y,)_/) =f(-y,y).
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HS BH in linear analysis

o If Dye (Y|x) =0, then Dy (exd%(y)) =0.

e HS BH Weyl tensors should be constructed from Papapetrou field of
empty space (generalizing s = 2 case), representing linear
corrections in M: Dy (KABYA YB) =0=

1
C(Ylx) = Mexp{zKABYAYB}*a(y)_
M 1 « 1 —d—[ﬁ 1 ¥ a—&
= Texp o 53 %Y Y +2 5 a,g_y y _ﬁ%oz'yv ay'y

2

where r* = —E%Qﬁ%aﬁ.

e HS BH Weyl tensors [Didenko, Vasiliev, 2009]:

M Haa\® = M J_{O'co'c °
Co2) = Siger ( r2 ) ' Ca) = 5igsy ( r2 )
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Lagrangian 2-form

e [ is completely determined by spin-1 sector, with C bilinear on Y
and Y-independent w:

dw(0|x) = 2nHY Cag (x) + 271H** Coer (x) + L.
e w(0|x) can be shifted to zero by gauge transformation of L, then

L= -2 (nH*Css (x) + TH* Con (x)) = =M (cosgo]:—&- sinap]i')

where n = e'¥.
e BH charge represents integral of L over space infinity. Conjecture -

only sinp-term contributes, because F is Coulomb field while Fis
magnetic monopole with w singular at infinity [Vasiliev, 2015].
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Black Hole charge

e Boyer-Lindquist coordinates for empty AdS, [Carter, 1973]:

ds® = —% {dt — %sin29d¢}2 + Zidr2 + gzdez +
2
+5’”;92A" [adt - (’2;"’2)@5] ,
where

p2 = r’+ a2cos29,
A, = (P4 (1 + éx\2r2> 7
Ng = 1-— %)\23260529,
> = 1- 1)\232.
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Black Hole charge

e We start with Killing vector V = %, V™ =(1,0,0,0).
e Corresponding Papapetrou field:

2
Hap = 5)\2 (r — iacosf) ( (1) _01 ) and

oM A
L = — N {U KisinQ (cosp (r* — a®cos®0) — 2isinpracost) -
2, 2
. (adr/\dtJr ! ;a d¢Adr> +

+isinf (2icosracosf) — sinp (r* — a*cos?0)) -
2. 2
: (adt/\d@—i— ! ;a d9/\d¢)}

e Integral over df A d¢ with r — oo (spatial infinity) gives BH charge:

27T
Q= 204 (3 — A\222)

Msinep.

e So indeed only F contributes.
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Conclusion

Conserved charge of HS Kerr Black Hole in AdS, is evaluated in the
linear order. This confirmed that charge is generated by the sinp-term of
2-form L. It would be interesting to calculate BH charge in higher orders
to clarify its connection with the problem of BH entropy.
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