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Motivation & main result

o Near-extremal black holes develop a long near-horizon AdS, region.

@ In the T — 0 limit, tensor would-be zero modes become important and spoil naive
semiclassics.

Euclidean path integral

2 =2 / [DH[Dgle=3# Auh=36" Ao,

Z ~ Zy T3/? = 0S = g log T + const.

Main result: universality (D > 4, ¢ + A,, axially symmetric)

near-extremal configuration — zero modes — lifted eigenvalues — %Iog T
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Near-horizon geometry & tensor zero modes

Near-horizon extremal metric in D dimensions
2

ds® =g1(6,) [(y2 —1)dr* + = 1] + gmm(0,) d6?,

+8ij(0n)(dpi + i ki (y = 1) d7) (dypj + i kj (y — 1) d7),

(1)

Tensor zero modes at T =0

In]

] —1\7? dy? . n drdy
A" dxtdx? = C, g1(0m)e™ i @A Lo — 2
et = G (0o (323 Tt Pe-1) @

The only dependence on the explicit background is through g1(6,).

Key point: these are large diffeomorphisms

W) = Lew Buv s

Higher-dimensional avatars of Schwarzian reparameterization modes.
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Small T lifts the spectrum =- determinant = %Iog T

Small-T deformation (Empirical/structural Ansatz)

Turn on a mild near-extremal deformation of the background

g=Eg+0g  ®=0+50,

Lifted eigenvalues (universal nT behavior)

A =AnT (n>3), AP =7, T.

The lifted eigenvalues are independent of the matter sector (Lemma of cancellation in the Lichnerowicz
operator).

One-loop determinant from lifted modes

67 = (detA) 2= (ART)  [[(AnT) .
n>3

dlogZ = %Iog T +const = 6S= glog T + const.

Explicit calculation in D = 4,5,6. The prescription works for D > 7.
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Appendix

The Empirical Ansatz:
5g/,w = T(5g1 + 5g2)uu7 (3)

dgruwdxtdx” = [y(l — y2) 5g77(9n)] dr?

+2 [ y(1+y)0gW(0,) — i k; y&g;j(an)} dr do; )
5g\ (6
+ [ylgi/yy(z)} dy? + y0gmm(0)dO2 + yogi(0)dpidy;,
082w dxMdx” = [2 ki (1= y)(y 085 (0n) + 3857 (6) — (1 =) 5gy(§)(9n)] dr’

T T

+2|y 385" (0:) + 9857 (0)| dr d (5)

[ 583y (0n) a2

(1-y) (1 +y)?
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Appendix

Term la : aﬂ 5(3g° g™ 0)h,, Term 1b : hy 5 5(—38° g 0)hyu,
Term?2 : h (Ra“’g )

Term3a:h (Ro‘ ) . Term 3b : h ( RO‘B “Vhuw

Termda : hyz 6(— 1:‘?g""‘“gﬂ”)hl“, Term4b : h a,B 5(%/? Y b

Term 5a : h aﬁ 5(% ga“gﬁ”)h Term 5b : h ( %Vgaﬁg’“’)h

Term 6a : by 0(3 CiyF s F7P7 g g™V hy, Term 6b : hYyg 6(—3 CyF L F/77 g g Yhyu
Term 7 : h aB 5( 2C/JFIO‘“FJﬂ")h

Term 8a : hfyg 5(—4CyF ™ F/, g% )hy, Term 8b : b5 6(2CF'*VFIP g )y,

Term 9a : bl 0(3 fagd,¢” 0768 g*g? )hy,  Term9b : b5 6(—489,0"0° 65 g*’g" ),

Term 10a : b5 0(— fagd“¢*0"¢" g7 )hyu,  Term10b : b5 0(3 fag0®¢*0° 9" g )h,

(6)
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