Quantum Hall Effect
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Review of the Hall effect: Diffusive transport
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Review of the Hall effect
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If B is in the z-direction, the three components of the force are
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For a magnetic field
in the z-direction

Magnetic field (diffusive regime)
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If no forces are applied, the electrons diffuse.

The average velocity moves against an electric field.

In just a magnetic field, the average velocity is zero.

In an electric and magnetic field, the electrons move in a straight line at the
Hall angle.

The drift velocity decreases as the B field increases.



The Hall Effect (diffusive regime)
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V., = Hall voltage, R, = Hall Constant



The Hall Effect (diffusive regime)

H

Area A
IO xy

Ry=E/j.B,=-1/ne

multiply both sides by B,

ny—jx " ne

The Hall resistivity is proportional to the magnetic field.
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Quantum hall effect

If the Fermi energy is between Landau
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Quantum hall effect
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Quantum Hall effect

Edge states are responsible for the zero resistance in p,,

: Et.
On the plateaus, resistance goes to

zero because there are no states to
scatter 1nto. Er
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Fermi sphere in a magnetic field
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Density of states 3d
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