
Classical Hall effect: resistivity tensor

We have shown that:

Considering only n-type carriers

For we get

Hall Resistivity:

Linear in B!
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Plateaus in ρρρρxy vs B!
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Quantum Hall effect: resistivity plateaus

Hall Resistivity:

“Doubly filled” jth Landau level (given density n):

“Filling factor” ν (per spin): 

Plateaus for integer ν

Resistivity quantization!

Tarefa 16 (em sala, agora)
e = 1,6 x 10-19 Coulomb

= 6,58212 x 10-16 eV.s

Zeeman splitting of Landau levels:  one spin per state



The (integer) quantum Hall effect.

Klaus von KlitzingKlaus von Klitzing

1985

K. v. Klitzing, G. Dorda, M. Pepper, 
Phys. Rev. Lett. 45, 494 (1980)



Quantum Hall effect: resistivity plateaus
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Plateaus in the Hall resistivity for 
integer ν

INSULATOR?
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No magnetoresistance for ωc τ large ?!?

Now, the longitudinal resistivity goes to zero! 
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Landau edge states
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Potential V(y): edge states
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