1D-1D Coulomb Drag
Signature of a Luttinger Liquid
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Coulomb drag

Vdrag

RD:

Idrive

Coulomb-interaction-induced current (or voltage) induced in one
system (drag) when a current is driven in a nearby system (drive)



Coulomb drag in 3D-2D-1D

3D-2D:
Fermi liquid theory, phase space arguments give

RD (T) X T2

1D:
Fermi liquid theory breaks down, Luttinger liquid paradigm.
Simplest model: linearized bands, Tomonaga Luttinger Liquid (TLL)
+ Corrections due to finite curvature (forward scattering)
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Experimental Situation so far

Vertically-coupled Qwires Laterally-coupled Qwires
(without independent contacting)
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Experimental Breakthrough:
Vertically Coupled 1D Wires & Independent Contacting
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Results I:

Demonstration of independent control of the wires
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Results I1:

Drag resistance
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Results I11:

Temperature dependence

— Sample 2-C
— Sample 2-L
— Sample 3-R

Sample 2-C
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Results IV:

Subband occupancy dependence
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Subband occupancy plays a crucial role!
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