
Disorder vs. Interaction in 
open Quantum Systems

Anderson-Insulator
the natural test-bed for Disorder-Interactions effects…the natural test-bed for Disorder-Interactions effects 



…the field-effect technique:
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…in the diffusive regime…



…for Anderson insulators:
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…the Memory-Dip

-5 -4 -3 -2 -1 0 1 2 3 4 5

Vg (V)



…for Anderson insulators:
In2O3‐x
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relaxation Is logarithmic;

G(t)=G0‐alog(t)
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…conditions for observability:
Strong-localization

n/

Valence-band conduction-band

n/

EF Energy EF Energy

5.8
T=4 1K3.10 T=4 1K

5.2

5.4

5.6

b.
 u

ni
ts

)

T=4.1K

3.02

3.05

3.07

 GexTe
 GeSbxTey0-7




)

T=4.1K

4.4

4.6

4.8

5.0

 InxO

G
 (a

rb

2 95

2.96

2.97

G
 (x

1

-20 -15 -10 -5 0 5 10 15 20

4.4

Vg (V)
-5 -4 -3 -2 -1 0 1 2 3 4 5

2.95

Vg (V)



…conditions for observability:
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…e-e interaction slows relaxation…

Thermal Disorder Interaction e2/r 



…Disorder slows relaxation…

W
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Transition probability  exp[- W ]

W EF  N 2/3
N= carrier-concentrationDisorder:

N

EC e2/r  N 1/3Interaction:

small N (GaAs, Si) - fast dynamics…



…taking N to the edge…
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…the end of slow relaxation…
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…energy absorption of Anderson-insulators

0.8

1.0 T=4.1K

I O

0.2

0.4

0.6

 1.7M
 4.2M
 1.0M(%

)

InxO

0 6

0.8

1.0

0.0

T=4.1K

G
0/

G
dc 0

 

In O

in(e-e)
(diffusive regime)

0.2

0.4

0.6

  6.1M
 12.5M

In2O3-x

100 101 102 103 104 105 106 107 108 109 1010 1011

f (Hz)

…e-e inelastic scattering is suppressedg pp
Conductivity is due to phonons…



…evolution after a quantum-quench..
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…long-range influence; non-locality...

Electron‐glass
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• The electron-glass  Anderson-insulator

• Both Interaction & Disorder play a role

EC N 1/3 W N 2/3

W /EC  5-50


