
1. Topological Phases of non - iateracting fermions

•
1
.
The integer quantum Hall effect

1. 1.1
.
From the dallier / to the quantum Hall effect

C) 2D electron gas (ZPEG) in perpendicular magnetic field Ñ=B→z :
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Experimentally valid for high temperature , a weak magnetic fields ( 4-Up ← UBT)
.

But not for low temperatures G strong magnetic fields ( 4- Up ⇒ Unt ) :
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Important : The exact quantization of the (macroscopic ) Hall response

in disordered samples is a rewa.la/6 and unexpected

feature that demands for an explanation.

1.1.2 . Landau levels

luportant : The integer quantum Hall effect can be understood in he context

of non - interacting fermion ,
.

Thus we will focus on single -portiere

wavefunctions in the following
.

Canonical cuoureutuhs
Single - particle Hamiltonian :
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Canonical quantization : [Xi
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→ Discrete spectrum Eu=÷÷÷Y with 4--9%2.3 . - . -

→ Eigenstates ? Degeneracy ?



Landau
gauge

Gauge choice : A→ = ✗ B

→ Hamiltonian : It = # [pit (p> + EBXIZ ]
→ Amato : 4h47) = ei "" fief,

→ Shifted harmonic oscillator :
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Degeneracy : 0£ ✗ c- Lx → Allowed 6 :
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→ Number of states in each Landau level : ( ✗ Ly : Area at the sample
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