
1.1.5
.
Notes on disorder

1. § System with fixed electron density n

Recalling Number of states per LL : N = ^¥
→ Lowest vex Us exactly filled for : Bu = °¥
→ Only for the discrete Bo the Hall response Oxy is topological

and thus quantized :

→ This does not explain
Pxy ↳ ^ the observed plateaus ?
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First effect of disorder : LL are broadened :
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→ This does still not explain
the observed plateaus I

3. Second effect of disorder :

* Most) single - electron stake are localized and pinned at local
potential peaks / dips

→ Do not contribute to conductivity

* At least one mode along the edge cannot be localized

→ Contributes to conductivity



→ Mobility gap :
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In a nutshell :

* Topology fixes the height of the plateau, but

* disorder gives them their finite width

1.1.6
. Notes on edge states

1. Classical picture :
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Edge → Chiral currents along edges
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Quantum picture :

a) ¢ Strip geometry : b) Hamiltonian in Landau gauge :

→ ==
•

H - ftp.itm?Y-(x+h1iiYtV(x11 "
Vcx ) : Potential that varies on length

✗ -
directions

- a

"
""" " "

✓ ☒ I
c) LL wavefunctions 4h

,
u still

eigenfunctions

N n - o

xx

$ <" : 4o.at/.xl---reihYe-
Y - momentum 4 → localised at ✗k=

- K /if

d) Group velocity :
→ tigeuenergy Eu = I -46,3 + ✓ (Xy)

vjlx)=¥ = ¥ ¥"
=
-¥04K ^ one,

+ DI
=
-

e-B.IT



→ Current deuiit, Iy (✗ I = -evgfxjpcxlnvjcxi.pk/xIyCx
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e) Hull conductivity :
←
VH

Apply electric field in ✗ - direction : MR -Me
= e Vx

→ Hall current :
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Chiral edge modes are special :

Note : Nielsen - Ninomiya - Theorem :

Non - interacting fermions ou a lattice in AD :

a E. (4)
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on the boundary of a 2D 6014
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The magnetic field spatially separates left - and right movers :
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1.1.7
. Notes on classification

IQHE use as blueprint
add interaction ,

to construct new models
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