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Two-level system
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Current calculations
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Current in terms of correlators
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Stationarity conditions
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Triple correlators as functions of pair correlators
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Equations for the pair correlators
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For large U we neglect triple correlators
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Solutions for the pair correlators look like:



1 1 2 2
1

1 1 2 2 1 1 2 2

( )(1 ( ))
(1 ( ))(1 ( )) 4 ( ) ( )

T T

T T T T

n nn
n n n ns

e e
e e e e

-
=

+ + -

2 2 1 1
2

1 1 2 2 1 1 2 2

( )(1 ( ))
(1 ( ))(1 ( )) 4 ( ) ( )

T T

T T T T

n n
n

n n n ns

e e
e e e e

-
=

+ + -

1 1 2 2 2 2 1 1

1 1 2 2 1 1 2 2

4 ( ( ) ( ))(1 ( )) ( ( ) ( ))(1 ( ))
(1 ( ))(1 ( )) 4 ( ) ( )

T T
k p p k p k

k T T T T
k p

f f n f f n
I

n n n n
e e e e e e

e e e e
G G - - + - -

=
G + G + + -

ijU ® ¥

2 1

1 2

1/ 2 0
0 1/ 3

T Tn n
n n
=      =

     =      =

2 1

2 1

1 / 2 1 / 2
1 / 5

T Tn n
n n
=      = 

      = =
1) 2)



Tunneling characteristics and charge distribution
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U dependence
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Temperature smoothing



Inverse occupation
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Charge redistribution inside Coulomb blockade step



Negative differential conductivity
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Some conclusions

Systems with several states - Coulomb blockade systems 
with “internal gate” controlled by the tunneling current

Possibility to control charge distribution by tunneling current

Negative differential conductivity


