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Motivation: Quantum interference devices to detect
non-abelian statistics

Fabry-Perot interferometer




Interferometers rely on understanding the edge

; IQHE: forward
modes only
v=2
—> -€ FQHE: backward
" E modes predicted at
€ some fractions
v =2/3

MacDonald; Wen
1990



Mode mixing due to disorder at the edge

Kane, Fisher and Polchinski 1994
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Detecting the neutral mode: Heating
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QPC'’s as local
Kane & Fisher thermometers




QPC thermoelectric effect

tunnel barrier, t(E)

HOT

If transmission probability is energy dependent,
current flows even if Au = 0.




QPC thermoelectric effect
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If no current is allowed to flow:

AV = —SAT




Mott formula




Proof of principle Molenkamp, et al. 1990
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QPC device layout




Measurement technigue
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How to distinguish thermopower from resistivity?




Measurement technigue
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Typical B=0 results
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Mott’'s formula works at B=0
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Crude thermal estimate
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N = 1.5 x 10ttcm2?, p = 3 million
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T(r=1um)~170 mK
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Heat goes both ways at B=0
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IQHE regime




Bulk transport
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Detecting a heating signal
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Chiral heat transportat v=1
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Chiral heat transportat v=1
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A three step process
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How does the heater work?




Is it heat? Current dependence of signal
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Hot spots in QHE regime




Hot spots in QHE regime
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Heater resistance dependence of signal
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B=5.75T
T=0.1K

S0F

V, (nV)

0 0.5 1.0 1.5 2.0
2
Rone (/)

Vi ~ 1" (R —h/€%) = "R




QPCs are elastic scatterers
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QPCs are elastic scatterers
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QPCs are elastic scatterers
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Simple model of heating at the edge

Heat flux carried by a single edge mode: J = —(k T)?
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How does the detector work?




QPC thermoelectric effect
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QPC detection: Not Mott?
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Narrow channel device




Detecting a heating signal: NC device

sz (uv)

Qualitatively identical to
QPC device.
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Chiral heat transport at v=1: NC device
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Heater resistance dependence of signal: NC device
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Signal non-linear in heater power




Heater power dependence of signal: NC device
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Model: Heater
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Model: Heater
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edges dominate when T << T~




Model: Detector

AV = SAT = a(V,)TAT - a(V,)(T? -T2)

Experiment vs. Model: NC device
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Experiment vs. Model: QPC device
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Propagation: Signal decays with distance along edge
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Is heat leaking into the bulk?




Allow some heat to escape midway
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Conclusions

1. Chiral edge state heat transport observed at v = 1.
2. Hot electrons cool significantly as they propagate.

3. v=2/3 experiments underway.




