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Quantum statistical average:

Same scenario as in b

Same scenario as in d

• The steps          QD resonances

• The diagonal dip

• The diagonal dip is linear in ω

• The horizontal dip          when             
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We calculate the noise spectrum of a quantum dot connected to two leads for zero temperature and bias voltage.    

The interaction was treated within the Hartree and Hartree-Fock approximations.

The results generalize our earlier work on a non interacting two-level quantum dot [1] and a single-level quantum dot [2].
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• The diagonal dip is not linear in ω

• Same behavior as the noise for a 2 level QD.

• No qualitative difference between Hartree and Hartree Fock

3

U

Numerical results
Uncoupled levels

Many levels Two levels

Coupled levels

Many levels Two levels
†ˆ ˆ
n m

d d

a b c d

0
nm

J = 0
nm

J ≠

†ˆ ˆ
n m

d d †ˆ ˆ
n md d

,n nm
Jε

∆ ∆

%%

/U ∆

†ˆ ˆ
n md d

/U ∆

Fock

Hartree

/U ∆

,n nm
Jε

∆ ∆

%%

/U ∆

,n nm
Jε

∆ ∆

%%

/U ∆
/U ∆ /U ∆

Fock
Hartree

,n nm
Jε

∆ ∆

%%

/U ∆

/
nm

J ∆%

/
nm

J ∆%

3.5
F

ε = ∆0.3
F

ε = ∆

1U ε ω
=− −

∆ ∆ ∆

ω
∆

2

2 ( )C

e

ω
∆ 2

2 ( )C

e

ω
∆

0.3
F

ε = ∆

3.5
F

ε = ∆ 0.3
F

ε = ∆0.3
F

ε = ∆
3.5

F
ε = ∆

3.5
F

ε = ∆

)(
2

~ Γ+
∆ Fε

Fεε ≤1
~

∆= 5.0Fε ∆−= 2.0Fε

a

† ).ˆˆ(ˆˆ
, chdcVcc nppnppp +++ ∑∑ε

† †
†† ††

†


