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SGM Tip

B. Brun, et al, Phys. Rev. B, 2019

SGM Experimental Results

Electrostatic potential induced by
SGM tip:

UT(r) = uT
1 + (r − rT)2/d2.

SGM: Scanning gate microscopy
NRs: Nanoribbons
QPCs: Quantum point contacts

SGM setup
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G = G0Tr
[
t†t

]
,

G0 = 2e2/h.

Conductance in graphene

Conductance correction
δTNR = −4π2G0Tr

[
U12U21] ,

where the matrix elements

U l̄,̄l′
c,c′(ε̄, ε̄′) =

M+1∑

m′′=0

∫
dy′′Ψ†

l̄,ε̄,c(m
′′, y′′) UT(m′′, y′′) Ψl̄′,ε̄′,c′(m′′, y′′).

For a given SGM tip,
δGNR

G0
= −

(
2uTd2

ℏvFW

)2 ∑

a

(
qa
ka

)2
K 2

0 (2kad),

K0: the zeroth-order modified Bessel function of second kind.
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SGM in graphene NRs

Conductance correction resonance and SGM scan map
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a0 = 0.246 nm: graphene lattice constant

SGM in graphene NRs

Conductance correction
δGQPC

G0
= 4πIm

{
Tr

[
t†r′U2,1

]}
.
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SGM scan maps with different tip widths
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SGM in graphene QPCs

SUMMARY
• SGM tip induced conductance corrections in graphene NRs and QPCs have been studied
• Conductance correction resonance in graphene NRs have been observed
• Different SGM scan maps in QPCs with different tip widths have been shown
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