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↳q Outline ②

* Non-Abelian FQH states : why they are interesting ,

TQC ,
etc .

* Chern-Simons Gauge Theory and the bulk-boundary corresponds

* CFT representation of wave functions
and the edge state

* Laughlin , Majorana , Ising , Parafermios and
Fibonacci

* Physical mechanisms : pairing
and clustering

*
Field Theory of Non-Abelian

FRH States
:

Moore-Read ,

Read-Rezayi , Fibonacci ,
Parafermions

Outlook
*



Fractional Quantuen Hall States ③

In the beginning .... two-dimensional electron gases in large magnetic fields
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A
The excitations of FaH fluids are vortices ("quarinaly") that 0

⑨ carry fractional charge q : -
25411

③ fractional braiding statistics
② M degenerate ground states on a

torus (topological protection)
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Hydrodynamic Derivation of the Effective Action ⑤

The three crucial physical properties of FOH's are

-

excitations)P Incompressibility (i . e . a gap for all bulk

2 I magnetic field ->
broken time reversal (TR)

③ I conserved changes
current I = 11035) (Minkowski metric

③ = Ji = 0 I= equxC . ax
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- (gauge invariance)

what is the effective action for G ?
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Quantization of Chern-Simms Gauge Theory ⑮
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H =- Sd I.
⑦

If I = 0 = 0 no energy ! circle
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EOM = fur=0 -> Ge=CnY (gange transf ! ) ⑧

=> the action integrates to the boundary I = S
, x4 (cylinder)

I
edge time

=
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we need to fix the sange at
the bondary LaF= U a

=> Seff(Y)= S dY 2048 ,
4-r(x41) <real time ! )

S xIR
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- o here is arbitrary . In the context of the
FGH states it is

determined by the energetics
at the edge .

To heading order it

is the drift velocity ~ E/B
* In Cs theory it appears

because any gauge fixing at the boundary

breaks the large reparametrization invariance of the
bulk theory



Observables of the edge theory ⑨
Y is not a physical field

↓ 3 Y = j
, fedge current) -> dx ,

j
,

= a = A
2π 1

P = 0 (> Gy()
= 0E)4BC's

We =
e"d ar Witten

q = r = 4(x
,

+2) = Y(x ,
) + 2πr ar

=) e bulk =) r
= m

= eibdx24
A B - edge

X X = ei4(B) --iY(A)-

W bulk

(path-ordered)

7 8

vertex operators :
V(x) = elPY(X) p modeS

Observables at the edye are P

R = 1

compactification 4(x) -> Y(x) + 2πnR
withO

radius



time-ordering Propagators at the edge ⑩
↓

(TY(x , t) 410
,0)) = - -en(+(a)

X = Ut

x
,

= X

electron operator v = Ym

Ye eim Y
const

m

m fold
--

GF(x , +)
= )

T Ye (x,
t)4

-
(0
,07) =

(x - vt + is)
kole !

x -+ x and +- -
t

= GF(x , t) = - Gp( - x , - t) if
in is odd
-

V
,
(H) = Rap

I

81,4: /54qp(x ,) 4ap10 ,07 = e4+
9/x, +)410 ,03

-t;e
T

branch
-> Gqp(x , t) = Gqpl-x ,th e

=

frames ! out !


