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]
The Cardy limit

m Black hole entropy in AdS; gravity matches the Cardy
formula for a modular invariant CF'T, [Strominger 1998],

[c [c
Seu(Er, Er) = Scaray(EL, Er) = 27 EEL + 27 EER'

m However, the Cardy formula applies in the Cardy limit
¢ fixed, Epr— 00
while the match to Bekenstein-Hawking holds for
¢ — 00, Err~c.

m Our work extends the Cardy formula to the semiclassical
regime under mild assumptions on the light spectrum.
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]
Light spectrum and modular invariance

m Consider angular potential with real temperatures 5, r > 0
(Lorentzian signature).

m Assume light spectrum is sparse,

C &
p(EL, ER) § exp |:47T\/(EL + ﬁ) (ER + ﬂ):| s EL,R < 0.
m Demand real modular invariance of the partition function,

4% 4An? )

Z(Br,Pr) = Z <5_L’ B
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]
Bounds on partition function and spectrum
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]
Bounds on partition function and spectrum

m The partition function exhibits universal behavior

2

IOgZ(ﬁLaﬁR>:imaX <5L+5R7 ; 457;) +0 ()

outside a small sliver surrounding the line 3,3z = 47>

m The entropy equals Sca..ay (EL, Er) at high enough energies
and is bounded above for intermediate values.

m Numerical evidence suggests the sliver is an artifact of our
method, in which case the partition function is universal for
all 5.8z # 42 and the Cardy entropy formula holds for all
ELER > (c/24)°.
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|
Comparison to AdS; gravity

m The two regions of universal behavior in the CFT free
energy correspond to the thermal AdS and BTZ black hole
phases in Lorentzian AdSs in the canonical ensemble.

m 3d gravity exhibits other solutions with O(c) entropy that
obey our assumptions, e.g. S*-localized black holes [de
Boer et al. 1998], moulting black holes [Bena et al. 2012].

m These “enigma” phases never dominate the canonical
ensemble, however they do dominate over the Cardy
entropy in small intervals at intermediate energies.

Bogdan Stoica (Caltech) Universal spectrum of large ¢ 2d CFT June 26, 2014 6/8



Thank you!
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