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Motivation

Let e be a modular category with IS . T )
• Gal s) ) is abelian Ide Boer - Goer ree 1991 )

. (s ) EQ Chiu ) , Nord H ) . (Ng - shaken kung 20107 .

Classification
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- r - 4 [ Rowell - Stong - Wang 20097
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ribbon fusion

fusionribbon

braided rigid semisimple

modular tensor category

monoidal (C,⌦,↵, l, r, 1)

cX, Y : X ⌦ Y
⇠�! Y ⌦X eX : X

⇤⌦X!1
iX : 1! X ⌦X

⇤

X ⇠= �imiXi Hom(X,Y ) 2 V ecC

9�X : X ! X
⇤⇤

�X⌦Y = �X ⌦ �Y

�1 = Id

�X⇤ = (�⇤X)�1

Irr(C) < 1
1 is simple

fusion rule : X ⌦ Y = �N
Z
XY Z

coefficients : NZ
X,Y = dim Hom(X ⌦ Y, Z)

 X : X
⇤⇤ ! X

✓X=  X�X : X
⇠�! X

End(X) = C
✓X = ✓iIdX , ✓i 2 C
T = diag(✓i)

T matrix
f : X ! X

C ⇠= End(1) 3 tr f : 1 ! 1
dim(X) := tr IdX

Si,j := tr(cXi, X⇤
j
cX⇤

j , Xi) 2 C

S matrix

C -linear

Det(S) 6= 0

ord lT) CA , Vafa's Th
Oi root of unity



Stalk ) Representation
- Let e be a modular category with l S . T ) .
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of multiplicative central charge 3=1%2,e,
-

sis 5
,

Ars I gives a linear
rep . p

of stack ) .

(Dong - Lin - Ng .
20157

.

' If n=ordlI ) , then
- f factors through St

.
(En )

-

imcp ) E Gtrl Qthn ) )



Galois Actions
. ④ is ) E ④ Msn ) is an abelian extension

.

n -

-
cord CT )

.

Let Ge -

- Gal (① CS ) ) character of fusion ring satisfies :

XNimvjl-ENifxa.gr
Consider the fusion ring Zo (E) thus eigenvectors of fusion

matrix (Ni )kj= Nij
Xy : Irrce ) → f SNi5= Di ⇒ Sni -- Dis

xx
's"

ince dotes> to ,
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X 1-3 S¥ = S×j÷ are all characters
.

3*1 YEInlet } is the set of all linear characters of Kole,
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, offs;÷, ) = S*E
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Example ( Ising )

s -
- Ki !
.

- Consider S in the form

Eti 's
.

. Qts ) = Qtr )
. Gering = I .

' Gamy fixes the 2nd simple . interchanges 1st . 3rd .



Transitive Modular Categories
'

Def .

Modular category l is transitive if Ge acts

transitively on Irr (e )
,

a Egl Fib category ) .

- 2 simple 1
.
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- s --
'

L'
-

s
:÷. - fi'¥ '¥1

- Gf, = # s = do >
,
F Crs ) = -of



Transitivity ⇒ Irreducibility
- Thmc Ng -

Wang
- 2) If e is transitive

,
then the

modular rep f
is irreducible

.

. p factors through St . C# n )

' Chinese Reminder Th mo Sta (Ep. )
• Irreducible rep . of Sts fIpta ) is known .

(Nobs . 1976 , Nobs Wolfart 19763 .



Transitivity ⇒ Fixed - pt - free

props : If l is a transitive modular category ,
then I Get = Tirrell

.

- Recall Ge is abelian

. Transitive abelian group action is fixed-pt - free .
'

Eg t Fib # Fib )

. S matrix
. Seib ④ S Fib .

- ONS) -- Qtr )
.

G
* t.is

= # z

- ftrrfib # Fib 11=4
' Not transitive .



Deligne Tensor Product

- When e# D is transitive ?
- Corollary .

Let l and D be modular categories
Then e # P is transitive iff

① Both l and D are transitive
.

② Qcdim Ce ) ) M Q ( dim (D) ) = Q

Eg : Fib # IBUKI.

. Psus's s= LIE
,

-

do it!! ) ,

da -- zoos
.

- Psu (2) s. is transitive

. ④ (tf ) 17 ④ (da ) = IQ .

- Fib = Psu Chs
.

- Fib # PSUCys is transitive .



Modular Categories PSU Chp -z
- sumps from Rep (Uqsk ) , of = exp if ) , p > 3 prime .

- Simple obj 3 Xo -- I
,

- - -

. Xp - z }
- XE -

- I
.

- Not transitive Since transitivity ⇒ no nontrivial invertible object .

• PSU kips . adjoint subcategory of SUCHp- s .

. Simple obj f Xo , Xs , ' - i

. Xp - s ) .

'

Sig -- faithC2jt' Mg . tnlq -

- ¥7 .
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.
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Since god by't l , 2p ) =L ,

- For V-j.ae .
o
- fss÷ ) = ssi÷.

• PSU 121ps is prime .

- A modular category e is prime if every modular

subcategory is e or Vec
.

" ahh> a PSV (2) p -s for k¥0 .



-1hm ( Prime Transitive Modular Categories )
Let e be a nontrivial modular category .

Then e is prime and transitive iff

cord (7) =p is a prime > 3 and e is

equivalent to a Galois conjugate of PSUCDp.ae

as modular categories . q→q
'

, god ( e. 2pi=I ,



Factorization of Modular Categories
-1hm (Minger) Every modular category is equivalent to

a finite Deligne product of prime ones
.

Prop CDMNO) If lpt A- Vec , then the prime factorization
is unique up to a permutation of factors .

.



Factorization of Transitive Modular Categories

-1hm ( Ng - Wang - 27
Let e be a transitive modular category .

Then

① every fusion subcategory of e is
,

a transitive modular subcategory ,

and

② the prime factorization of e is unique

up to a permutation of factors .



Summary

✓
Irreducible modular

rep

- fixed - pt - freeTransitivity -
ep. avec\
Unique factorization .



Classification of Transitive Modular Categories
-1hm Ing

-

Wang
- 2)

Let e be a nontrivial modular category .

Then e is transitive iff e is equivalent to

a Deligne product of prime transitive modular

categories whose T- matrices have distinct orders
.

In particular , Ord ( Te ) is a square - free old

integer > 3
.
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