Harmonic Oscillator:

Motion in a Magnetic Field
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Magnetic Fiald (Tesla)



discovery: 1980

Nobel prize: 1985

4 discovery: 1982
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Lorentz-force on electron:
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coordinate transformation:
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center of radial vector of
cyclotron motion cyclotron motion

electron

commutation
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center of cyclotron motion (1'#) arbitrary  degeneracy

" # S i
%\3 W e B /

r@ %ﬁx L"@i*ﬁ"' ‘\“\}: SRR

one state per area of cyclotron orbit
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eigenstates of $th Landau level:
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angular momentum states of LLL:
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wavefunction:
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spinless (for simplicity) and noninteracting electrons: Pauli
principle
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at integer fillings:
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Heisenberg drift equations of cycoltron
center.
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impurity states
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pin electrons to localized states
electrons in impurity states do not contribute to
current

iImpurity states fill first
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 take e-e interaction into account
* generic wavefunction _#7 -2

* requirements

« wave function anstisymmetric
* eigenstate of angular momentum
e Coulomb repulsion  Jastrow-type of wave function
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filling factor of Laughlin State
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fractional Hall states are gapped
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composite particle = electron + magnetic flux quanta

o+t =¥

m = 2p
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effective magnetic field
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composite particle are (fractional statistics) exist only in 2D
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particles can pick up e.g. Aharanov-Bohm phase
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(A) electron +-_z=—=z>  flux quanta
form composite boson = 0
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» experiment: FQHE also for

Magnetic field (T)
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composite fermion picture:
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exact diagonalization FQH effect for
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for point interaction

boson + single flux quantum () +I = ‘
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