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Motivation

»Understanding and quantifying the strength of the e-e interactions in coupled 1D
system

» Fermi Liquid (FL) Theory breaks down for interacting 1D systems and is replaced
by Luttinger Liquid (LL) theory

»e-e interactions become stronger in 1D

» Potential applications:
» Magnetic field free topological superconductors



m Coulomb Drag Mechanisms

»Momentum-Transfer Model
» Drag current is induced through momentum transfer!

» Charge-Fluctuation model
» arises from interlayer energy transfer due to interlayer electron-electron scattering?
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Coulomb Drag Mechanisms

»Momentum-Transfer Model
» Drag current is induced through momentum transfert!

» Charge-Fluctuation model
» arises from interlayer energy transfer due to interlayer electron—electron scattering?
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The Device

» Laterally coupled device
» 2DEG 80nm close to the surface

» Independent contacts to both wires

> Fabrication:
> standard mesa etch with Ge-Au-Ni-Au contacts

» single e-beam photolithography
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Wire Characterization

» Sweep the left and right wire separately
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1.0 I ' I ' I 4

G(2e?/h)
o
. on |
G(2e%/h)
(]

0.0

10 05 00 24 16 08 00
Left gate (V) Right gate (V) °



(U/,92)9 o (UeR2O o
| ] ] 1 ] | 2 | | 5
i 1= S
2 i leo o
@D A—
- leg =
O <
£ o
i 1= 9 - {2
— @ = =z g
(A1) B5PA (©9)°%IA
)
I_L _‘_.._‘._.lurmﬂu._‘.__.
—_— ~ <t
u =t ™~ o _ _
)
1 . =]
e I | L1
| -
R I _
| )
| M=
o0 s
| I
a “ o=
- I © o
I ~ =
A _ 8
“ N E
 — | (D
(© |
© m—— “ m
© EEE——— - -ﬂ
I
- -
I | ™
- T

(A) ®3eD Yo7



200

Tunneling

Consistency Tests
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Onsager Relation

Drag Drive

Drive Drag

» Onsagdqr rel tilon states that the drag signal should remain the same upon reversal Iof dragand

drive Wires.

» Onsagdr rel tion is not satisfied in our case.
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Left Gate (V)
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Left-Right Onsager Relation

» Expected the signal to flip when changed the current direction
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Symmetric/Antisymmetric Contribution

»Onsager relation is broken in both direction (I, and | )

> \We have two contributions:

=

» Symmetric : Rectification
» Antisymmetric : Momentum- transfer
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Harmonics

» Expectation: |sin(x)]

» Experiment: Sum of odd sine harmonics = Square wave

Amplitude (uV)
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Harmonics

Drive Drag : . Drive Drag
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Symmetric/Antisymmetric Waveform

» Extract symmetric and antisymmetric waveform
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2D Harmonic Scans

» Waveform depends on the gate voltage
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Temperature Dependence

» Track symmetric and anti-symmetric maximas
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Left Gate (V)

» Test Onsager relation with DC setup
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Current Dependence

» Both symmetric and antisymmetric contribution seem to be linear
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