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Holographic CFTs have universal features

I e.g. [Hartman '13]: c→∞ and # light states small

⇓
EE and ERE universal

Nice class of such theories (e.g. D1-D5 system):

symmetric product orbifold of 2d CFTs

I Broad goal: for orbifold CFTs understand these statements in much

greater detail
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Orbifold CFTs on torus Tτ

CFT partition

function
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C⊗n Z(τ)n nc
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C⊗n/Zn Zn,cyc(τ) nc
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Zn,sym/cyc(τ) '
∑

T̂: unbranched n-sheeted
covers of Tτ , deter-
mined by Sn,Zn

c(T̂)
∏

T̂τ̂ : connected

components of T̂

Z(τ̂)



[Dijkgraaf-Moore

-Verlinde2 '96]

[Bantay '97-'01]

cf. [Keller '11]
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E.g. Z3-orbifold:

Z3,cyc(τ) =
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Z(τ)3 +
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3

where

C.f. S3-orbifold where more covers exist:
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At large n, these formulae enormously simplify:
I Zn-orbifold theories:

Zn,cyc(τ) ≈ 1

n
Z(τ)n +

n− 1

n
e−cnβ/12

n

→ degeneracies of low lying states grow with n

I Sn-orbifold theories:

ecnβ/12 Zn,sym(τ) ≈ ec(n+1)β/12 Zn+1,sym(τ)

→ low-lying spectrum becomes n-independent

This explains why for n→∞ the spectrum of C⊗n/Sn is universal,

but that of C⊗n/Zn isn't.
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How about orbifold CFTs on surfaces Σg with genus g > 1?(→ e.g. replica
surfaces!

)
The generating formulae basically still hold!

Zn,sym/cyc
g (Σg) '

∑
Σ̂: unbranched n-sheeted

covers of Σg , deter-
mined by Sn,Zn

c(Σ̂)
∏

Σ̂ĝ : connected

components of Σ̂

Zĝ(Σ̂ĝ)


(ĝ ∈ {g, . . . , n(g − 1) + 1})

Idea: at large n, untwisted geometries should dominate again!

I Derive large-n asymptotics of Z
n,sym/cyc
g (Σg)

I Similar universal features as for g = 1?
I Gives Rényi entropies of orbifold CFTs
I Bulk construction: �ll in dominating geometries? c.f. [Faulkner '13]
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