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Dynamics

VGtl L.SE dganCky4i he
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wave packet
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semiclassical motion
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cyclotron motion of wavepacket

Current flowing in single Landau level state 4h

Warm up problem for the case with an

electric field
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Microscopically
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Current in a Field
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Total current in a Landau level is then
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LAUGHLIN's FLUX ARGUMENT
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PERCOCATIONPICTURET

Disorder is essential for the 7 QUE

Require a gap
in the excitation spectrum
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Percolation will occur 0

µF nth two

When the shoreline percolates the orbital

period diverges t the excitation gap
vanisher

so that dissipation takes place at the

transition between plateaux

x



 

5 FRACTIONAL QUANTUM HALL EFFECT

Early expts
shoved that for v e 1 oxy oxy

vanished as expected from the perspective of the IQUE

However with the inverhoi of modulation doping in GaAs

quantum wells much higher quality samples
were possible with

much less disorder

A Wigner crystal was expected for
lou enough e concentrations

in pure oumpler
Pinned

by disorder it
would be insulating

1982 Toni Stormer Gossard discovered a Clk plateau

at v Yg wth ai 70 oxy 43 e 1h

Tsui joked that it might be quarks
The effect did

not involve quarks but incredibly the
electrons in the r g

FQH state have indeed condensed into a state uh fractional

charge exahahoii.gg 4ze

Many more fractions observed

Because 0 70 this is a dittipahrinless state



with a
gap premmeaby

driver by the e e

Coulomb interaction

The new ideas developed explore understandThese

new phases of matter their tpological properties have

had profound implications for physics both in the lab

and the cosmos

5 1 PRELIMINARIES MechanicalMomentum.tGuidingCerter

Recall µ Etzel TI
2cm

where MECHANICALLY
TT Matty p t e ATT momentum

This is a gauge invariant quantity
but unlike the canonical

momentum Mx Ny do not commute
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