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(110) Corner overgrowth 
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(110) Corner overgrowth 
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(110) Bent Quantum Well 
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Example 1D Systems
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Tilted field: Uniform ν

θ = 51.8o
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Tilted field: Uniform ν

0 1 2 3 5 10 15 20
0

100

200

300

400

500 5010

1/3

30 mK

2/3

10 8 6 5 4
3

2
1

R
xx

, R
cc

 (Ω
)

B (T)

 

B90o 0o

θ = 51.8o

S P

Backscattering
at corner
along 1D Wire

10 nm

1 µm

AlAs
GaAs

10 nm < 2 lB
E F

B C

ν ν
I I



Tilted field: Uniform ν

θ = 51.8o
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νs:νp = 1:1
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Characteristics Table

ν B conductance   

1/3 20-23 T conductor 

1, 2 4-9 T insulator

3, 4, 5, 6 0-2.5 T conductor



νs:νp = 1:1
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Characteristics Table

ν B conductance    length   

1/3 20-23 T conductor          --

1, 2 4-9 T insulator --

3, 4, 5, 6 0-2.5 T conductor       1 / L 



νs:νp = 1:1
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Temperature dependence
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Voltage dependence
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Characteristics Table

ν B conductance    length        

1/3 20-23 T metal --

1, 2 4-9 T insulator --

3, 4, 5, 6 0-2.5 T critical 1 / L    



Hartree calculation
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Landau Dispersion
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Temperature dependence
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Characteristics Table

ν B conductance    length         model interactions?

1/3 20-23 T metal --

1, 2 4-9 T insulator --

3, 4, 5, 6 0-2.5 T critical 1 / L  multimode 1D wire      no



Dispersion at various B-fields
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Insulator at high B

coupling gap at high B => 1D Insulator



Temperature dependence

0.1 1
1E-4

1E-3

0.01

1D Metal

1D Insulator
ν = 2

ν = 1

ν = 1/3 ν = 3

ν = 4

G
 (e

2 /h
)

T (K)

1D Critical

Anticrossing gap

Localization in 1D

N.F. Mott and W.D. Twose (1961)
Abrahams, Anderson, 

Licciardello, Ramakrishnan (1979)

OR



Characteristics Table

ν B conductance    length         model interactions?

1/3 20-23 T metal --

1, 2 4-9 T insulator -- level anticrossing no
localization no

3, 4, 5, 6 0-2.5 T critical 1 / L   multimode 1D wire       no



1D Metal, ν = 1/3
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Temperature dependence
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Characteristics Table

ν B conductance    length         model interactions?

1/3 20-23 T metal -- LL antiwire YES

1, 2 4-9 T insulator -- level anticrossing        no
localization no

3, 4, 5, 6 0-2.5 T critical 1 / L   multimode 1D wire       no



Conclusions

* Demonstrate 1D system bound at corner of bent QHE

* Measure conductance as function of ν

* Measure mean free path l0
* Tune 1D metal – critical – insulator behavior with ν

* Metallic state: 
Evidence of 1D metal



Wavefunctions

Strong overlap of counter-propagating channels


