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Intro: QHE

|. Bent quantum well

ll. Bending the QHE
1D Wire bound by QHE gaps

lll. T,V -dependence
V. Discussion + Hartree calculations



QHE Edge states

Halperin PRB (82)
Buttiker PRB (85)
X.G. Wen PRB (90)
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(110) Corner overgrowth
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(110) Bent Quantum Well
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— Wire

G=1/V

Example 1D Systems
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Tilted field: Uniform v
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Tilted field: Uniform v
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Characteristics Table
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% B conductance
1/3 20-23 T conductor
1,2 4-9T insulator

3,4,5, 6 0-25T conductor
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Characteristics Table
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Y B conductance length
1/3 20-23 T conductor --
1,2 49T insulator --

3,4, 5,6 0-25T conductor 1/L
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Temperature dependence

Character of 1D
Tuned by gap v
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WSIL Voltage dependence TI.ITI
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Characteristics Table
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Y B conductance length
1/3 20-23 T metal --
1,2 4-9T insulator --

3,4,5, 6 0-25T critical 1/L




Hartree calculation

Hartree (B=0) P’
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Hybrid 1D system
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Characteristics Table
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\Y B conductance length model interactions?
1/3 20-23 T metal --
1,2 49T iInsulator --

3,4,5 6 0-25T critical 1/L | multimode 1D wire no
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Temperature dependence
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Characteristics Table
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\Y B conductance length model interactions?
1/3 20-23 T metal --
1,2 49T insulator -- | level anticrossing no
localization no
3,4,5,6| 0-25T critical 1 /L | multimode 1D wire no




1D Metal, v = 1/3

Metal = e- tunnel coupled LL’s
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Characteristics Table
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\Y B conductance length model interactions?
1/3 20-23 T metal -- | LL antiwire YES
1,2 49T insulator -- | level anticrossing no
localization no
3,4,5,6| 0-25T critical 1 /L | multimode 1D wire no




Conclusions

/N

* Demonstrate 1D system bound at corner of bent QHE
* Measure conductance as function of v
* Measure mean free path |,

* Tune 1D metal — critical — insulator behavior with v

* Metallic state:
Evidence of 1D metal
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