
Experimental
signatures



Ohmic vs. non-ohmic
conductors

Landauer formalism

Signatures of edgestates

State of the art



Ohmic conductors

I/V = G ≡ R−1

G L /A =i i i σ

Sample specific
material-specific

conductivity

conductance/resistance



Landauer formalism

I = −∣e∣ f(E − μ ) − f(E − μ )
n

∑ ∫
−π/a

π/a

2π
dk

ℏ
1

dk

dElk [ lk L lk R ]

I = − M dE =
h

∣e∣ ∫
μR

μL

− (μ −
h

∣e∣
L μ )M =R M V

h

e2

A clean wire can  not be Ohmic!!
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Signatures of Topological edge states in transport I:
Chern Insulators

 Disorder-free sample with a strip geometry
Fermi energy lies in a band:

the conductance is quantized and insensitive to the length of the

sample, grows with the width

Fermi energy 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
Fermi energy 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.



Signatures of Topological edge states in transport II:
TRS Insulators  

 Disorder-free sample with a strip geometry
Fermi energy lies in a band:

the conductance is quantized and insensitive to the length of the sample,

grows with the width

Fermi energy lies in the gap:

conductance is quantized to multiples of , since edge states come in pairs

a behaviour insensitive to both the length and the width of the sample

  Disordered sample with an irregular shape
Fermi energy lies in a band:

Might be Ohmic. 

Fermi energy lies in the gap and TRS is preserved:

conductance is quantized to , a behaviour insensitive to both the length

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