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2d diagonal RCF'T on torus

L

Hl :@Va ®va

Z1(g) = tra, 777 = xa(@)Xal9)

(q _ 6727r(T/L) _ 6727r,3)

the asymptotic density of states in the sector V, ® V,:
« dim V, ® va » I trVa@W €7BH
dim H; B0 try, e BPH

(ratio of partition function)

2/10



2d diagonal RCF'T on torus

S transformation

e—27r(L/T) <1

/
q =
T (low temperature)

Xa(@) = 324 Staxs(d) ~ Siag =
1 assumption

{ xi(q)=q (1 +eg*+ )
Xaz1(d) = ¢/~ /* (e g +--)

try, o770 > = Xa(@)Xa(q) ~ S1aS1aq' ="

(asymptotic density of V, ®@ V) oc S14514
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— How to derive such asymptotic densities for more general
CFTs with modular tensor category (MTC) symmetry, fusion
category (FC) symmetry, ...7

(More fundamentally, what is the counterpart of “the sector

V, ® V,” for more general CFTs with modular tensor category
(MTC) symmetry, fusion category (FC) symmetry, ..7)
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2d CFT with finite group symmetry G

the action of ¢ € G on Hy

[fg H1 — Ha

= P
p€Elrrep(G)

Z1(q) = try, ¢/
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2d CFT with finite group symmetry G

the asymptotic density of states in the sector HY :
(S. Pal and Z. Sun [2004.12557])

O Pl = ot Z Xp(9)U, is the projection Hj — Hf.

(" the character orthogonality > x,(9)x,(9) = |G|0,,,)
geG

@ Z0(q) r=trggp qH/2™ = tryy, PPgH/?T

dim p — dlmp
= |G| Z Xp(g) g Z XP 9
g9eG geq
dim p (dim p)? p
~—a o Xe(e)] tel = === 21(q)
|Gl N |Gl

asymptotic density of H?) o (dim p)?
1
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finite group symmetry vs diagonal RCF'T

e finite group G :
invertible fusion category consisting of

U, = 7 H] — H]
W W
) = p(g)lY)

e diagonal RCFT :
modular tensor category consisting of

the Verlinde lines VoV, — VeV,

w w
Sab
) = STbM
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2d diagonal RCF'T revisited

the asymptotic density of states in the sector V, ® V, :
O P =3 81450 ——— s
b
the projection Hq — V, ® V.

2y Pl(ava)qH/Zw

= Zsla% b = Zslasiba b
b b

~  S1a81a| 1] = S1a51aZ1(q)

—_

(asymptotic density of V, ® V) « S14514

For general MTC, just define the sector Hﬁ“’“) = Plaa)g,
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2d diagonal RCF'T: twisted sectors

the projections for
the a-twisted Hilbert space Hq = @ NE,Ve @ Vg
c,d

a

P =" 8180S1aSay —— y i Ha > NegVew Vg
b,b! I

— (asymptotic density of NZ,V, ® Vi) N$1516514

For general MTC, just define the sector Hled . Péc’d)%a.
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What is the sector Ha

s pled

) for general MTC?

is the a-twisted sector

of the sector H(©49) which transforms under

the

symmetry category

of the “tube algebra” of the MTC.

MTC M FCC

Drinfeld center

Z(M) = MR MP Z(C)

projector PY' : H, — HE
(u € Drinfeld center)

—I messs
My = PiH,

P — > S1eSebS1aSan
b

= P,

tube algebra

T
Ai_P b
a

a,a’,beC
JcZ’z, € Hom(b® a,a’ ® b)

HE A HeD = @ Hl? HH = DHE
a a
asymptotic density of H4 o N¢;S1c514 o (p, a) dim p

10/10



