
 

Digression TQ Fts in 2 1 d MTG

A TOFT can be understood as a finite
collection of anyone

particles with fractional
statistics

Define A set of all Anyone
with the following additional data

Fusion A commutative associative

product x Ax A A given by
a x b Nab c

CEA
where Nas e Z o are so called

fusion coefficients Denote the

trivial anyone by 11

M

a b ax b Nab C



Topological spin
A map O A Uli determining
the anyonic character of an anyone
Write a explain a
where ha a 0 2

is spin of a

go

gel off1

S and T matrices

A representation of the modus group
s matrix determines the braiding
phase B A x A U i between

anyong

Bla b 3



while Tay Oa e
attic 24 fab where

c is the chiral central charge
of the TAFT

BE

F and R symbols
a b c 9 b c

e fabadlef f
d d

a b b a

Rib

with P'entagon and Hexagon rels



Abelian Anyone

An an you
a is said to be abelian

if the fusion of a with an arbitrary

any
on b contains a single anyone cab

a x b c f be t

I Nab I V b et
CE A

abelian a has unique inverse

ax I I

form finite abelian group

Abelian TQ Fts

An abelian TAFT is a TOFT in

which all anyone in A are abelian

completely determined by the
group A and the topological
spin 0 A all quadratic form

on A



Then

Bla b G ax b
IG

9 bed

S a b
Byq Tca b é't a fab

Any Abelian TAFT admits a rep
as an Abelian Chern Simons theory

L at ka

for a Uli gauge field at a az an

gauge invariant provided

K E Z is symmetric
and integral valued

The theory has central charge
c signature K

Observables

WI t explittga
Wilson lines



where I e Z is the representation

U 1 a O elf
charge of We

the WI y are world lines

of Anyone with braiding

BCI T explain K t
and top spin

I explain hp EEK's
O is a quadratic refinement
of the bilinear form B

BET FEES
Bosonic and fermionic theories

if all diagonal components of K
are even

all local operators
are bosonic



Anyone are labelled by
lattice points Z K2

Idet KI independent a you

if at least one of the diagonal
components of K is odd

theory contains local fermions
lines live in the lattice

ZYKZYx 22
there are 21 det KI indep
lines

Fusion rules Tx f Itf mod K

The Abelian group A is given by

Iki
is

where Ki are obtained by bringing
K into Smith normal form

K diag kik kn



Back to TIM nail

In last lecture we argued that

TIM i 4111 has a Lagrangian
description given by

L I fax kit Air day

for Ms given by surgery along
link L es whose components Li
with tubular neighborhood S xD
have linking matrix Kia

H Maia def kl
11

vacua of TIM 4417

To see this note that we must have

vacua of TIM unit 3d 3d
correspondence

vacua of ache as th on Ms

T




