
 

FRACTIONALIZATION t THE QUANTIZED HALL EFFECT4

Overview

1 Preliminaries Hall effectDude theory Ru SM 1

2 Integer QHE Rn ken
U

VE 21
3 43 NIE

i'I i
t.tttii

3 Fractional QUE U pig
Laughlin wavefunction

4 Fractional charge statistics composite fermions

5 so Chern Simons theory



INTEGERQHEI

Lorentz Force F qfEtvxB g

JmomvETEr S

s.si i
No need to know the

dimensions of sample

fxy mtg ate electrons

i'it
i

Tonklitzing iomt d

7 QUE F QUE



Rt the her Bnf Ie Butte IA
he 7 IT oIo h

0 ten Fluxquantum

u NINoi.AEfIuxquantafil1ngfaet

ME

y
RequiresDisorderi



Drudel

heoryiia
emfE iv.is In

relaxation time

0 in equilibrium 11ft lmfp

Em i B I
It quits enter

oc

I wet Ix'T etf j

fl wetbxjj.name o

nEOtanOnwit

f u to

I Fest
Sm say fe ty



ClassicalTreatmentofelectronmohoi

canonical
y
dynamical

H ftp.te A ex It e A
Zn

It I p Xi p Sij
Of mini
8 pi e IV Vi Aj P Ai

e IV e v ViAj

mdf.fi dffitefffit of s

e foix off 48 xi 7 s

V x Tx A VgOiAj VjDj A i
I

moffi
e f Ov 0 Tx Ext

e f E ixB



LANDAU QUANTIZATION

7 A 0 Bx o

f B BE Bz OxAy OyA B

Je Lp At It t 6 37

No dependence on y fpy H so py is conserved

4 eik's fix p the

H the eBx
Tm

pin m ifx Eg EE
2nd 2Mt

U px m Iii x ke ers

E
B

I _x ke x X

2i pI imIiE PiIEfekfxi.p'S i



H EI Ituc hue at f

a gyp ix I at glzfpitixI jzf ifz.tn

hey ni get.it hy
o74o

eik5exp fCxzeee7Y

4 f ioex.tix.ge
4an eiessenfz.ae e

AYeI
eEn

hucfnt
d Ern
y

O Vy o

centered at X lee

width in X direction is Th l
ntuc nm ix xinhua neg ne



rne

them 6
x

Lx

Notice that X ke nµI e a Tn l

In the nth Landau level there are

Ie

N I Ly Jd LILY
217 e

O

AIB Ad
2M He

N Aff III Not

For u levels N UNE


