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• A conformal net A ( Haag - Kastler net on S ' )

. A ( unitary ) vertex operator algebra ( VOA ) V
.

A or V is the algebra of chiral fields
( chiral algebras )

• Chiral fields Ci Full fields
( reallcomplex Id ) ( real zd )
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Task : Compare the two ways of constructing Zd full CFT
.

Step 1
.

Relate V and it
.

i:÷÷:÷:÷::÷.....f:::t( Tener 19
' )

CKLW
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VOA lol

• a vector space V

•

a collection of holomorphic fields on z E E - le )

9ft ) AV
.

• We write Nz) = Ycv
, Z) where v -- fins

.

4th of
Vacuum vector
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CKLW 's approach V-s Av

• Av AH where It is the completion of V
.

For f- E CE CI ) , the smeared operator•

you ,f) = §
,
Yu .

-2 ) th) III
is pre closed .

" Av CI) = v N { YCT.fi : ve V
,
f C- CECI ) }

4



Two crucial conditions on V

• Polynomial energy bounds

'( ( v. f ) is bounded by CHL . )
"

for some NEW
.

( Lo Zo is the Hamiltonian )

• Strong locality of vertex operators

If f- E CECI) and GEC:( J ) where IAJ =D
,
then

y(v. f ) and YCU , g) commute strongly
,
i.e .

.

[ vN{YCT.fi }
,
vN{ YCT.gg } ] = $
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Let Rep ( V) and Rep (Av ) be the braided tensor

categories of semisimple representations of V and Av
.

Step 2. Find natural conditions on V ( or Av ) so that we

can prove Rep ( V ) = Rep ( Av) in a systematic way
.

Answer : Generalize the conditions on vertex operators

( in CKLW 's approach ) to intertwining operators .
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Intertwining operators ( I
.
O

. ) of V

• Let W , ,Wz,W, be V- modules . If y is a type ( Fwa) I. O . then

MEW ,
'→ Y ( w .

.

Z) is linear operator from

Wz to Wz ws¥' w.

•

y
"

intertwines
"

the actions of V on Wi
.

Wz
.

W}
.

• un Yue .
't ) is a type (Tv ) I. O

.
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•

Nw?'m = dim ( Type ( WY 'm ) I - O . )

• Let fun be the "

state space
"

of full CFT

V : chiral algebra V
'

: Anti - chiral algera .

Full field operator GENN full '→ Yfuu ( E ; E. E) Awful
.

Then Yau ( a j z .
E) = § YC .

.

E) ④ Y'C.
,

I )
Y ,y

"

where y : an I. O . of V

Y
'

: an I. O
. of V

'
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-1hm
.

( G
.

Zo
'

)
renter ⇒ Rep (V) is modular

f ( Huang 08
' )

Let V be a unitary , simple , regular VOA .

Assume the following
conditions hold

.

Then Rep ( V ) is equivalent to a unitary

braided tensor subcategory of Rep (Av )
. ( Repass Rephtv ) )

Moreover
, if we can show # Irr ( Rep (V ) ) Z # Irr ( Rep (Av ) )

then Reply = Rep ( Ar )
.
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-1hm ( continued ) : These conditions are

IAI The vertex operators of V satisfy polynomial energy
bounds and strong locality

.

( CKLW's conditions )

IBI Any irreducible V- module admits a unitary structure
.
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-1hm
.

( continued)

④ Sufficiently many I. o . of V satisfy
① Polynomial energy bounds

② Strong intertwine property :

Assume Y is of type ( wY3w
.

)
,

then Vw
.
EWI

,

f- E CECI) ,
JE CE ( J ) where INJ =D

.

Ycv , f ) and Y ( w. . g) Commute strongly
.

Wz Wz

YCW .
.
g)f f Y Cw. . 8)
w, w,
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The following unitary regular Volts satisfy
• Conditions ④ IBI II ( a method of Wassermann 98

' )
• # Irr ( Rep ( V ) ) 7 # Irr ( Rep Itv )) ( Henriques 19 'T

They are :

o WZW - models o Lattice Volts 0 Their tensor products
0 Their regular cosets

, including :
• Discrete series W- algebras of type ADE

( in particular minimal models )
• Para fermion Volts

Problem : What about VG where GE Aut (V) is finite
G

and V is one of the above examples ?
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