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Landauer formalism
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Landauer formalism

N\ 4

contact

contact
R

/

clean quantum wire

contact
L

contact

R

X /

\

clean quantum wires ("leads’)

:_qu:/n

W“dkldEm

27 W f(Ew — pr) — f(EBw — pr)]
HL €] e?
dFE = —W(IML — ,uR)M = MEV

e
—T
hV



Sighatures of Topological edge states in transport I:
Chern Insulators

Disorder-free sample with a strip geometry

® Fermienergy lies in a band:

the conductance is quantized and insensitive to the length of the
sample, grows with the width

® Fermienergy lies in the gap:

conductance is quantized, a behaviour insensitive to both the length

and the width of the sample

Disordered sample with an irregular shape

® Fermienergy lies in a band:

Might be Ohmic. There are no protected edge states at the Fermi energy.

Fermi energy lies in the gap:

conductance is quantized, a behaviour insensitive to both the length

and the width of the sample, a hallmark of Chern Insulators.



Sighatures of Topological edge states in transport Il:
TRS Insulators

I

Disorder-free sample with a strip geometry
® Fermienergy lies in a band: .

the conductance is quantized and insensitive to the length of the sample, (k N

grows with the width ) A}
® Fermienergy lies in the gap:

conductance is quantized to multiples of % since edge states come in pairs < h

a behaviour insensitive to both the length and the width of the sample . — .
Disordered sample with an irregular shape

i

® Fermienergy lies in a band:

Might be Ohmic. - -

Fermi energy lies in the gap and TRS is preserved:.
conductance is quantized to 2, a behaviour insensitive to both the length

and the width of the sample, a hallmark of TRS Insulators. |||



Quantum Hall Effect
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Quantum Hall Effect
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Quantum Hall Effect
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Quantum Hall Effect in graphene
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Quantum Anomalous Hall Effect in 3D TI

A The lowest sub-bands

with broken TRS -- -~ - Fermi level
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Cui-Zu Chang et al. Science 340, 167(2013)



Quantum Spin Hall Effect in HgTe/HgCdTe
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Quantum Spin Hall Effect in WTe,
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Quantum Spin Hall Effect in WTe,
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topological edge state
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