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Numerical method

Based on Kadanoff-Baym-Keldysh perturbation theory
The Luttinger-Ward functional: (function of single-particle 
Green function and sum of all closed-loop two-particle 
irreducible diagrams

The interacting self-energy is function of VL, but not of the 
frequency
From these the single- and two-particle Green functions can 
be derived



  

Calculating the current

Crossed Andreev Refl. 
(CAR) regime
Β=100 ?
● Strong U dependence
● Similar effect if the 
direct tunneling is 
present or not



  

Zero frequency current-current correlation
without direct interdot tunneling

● VL < ε1: positive, approx. const 
 correlation, strongly enhanced 
by interaction (due to the two-
particle effects)
● VL > ε1: CAR is unfavored, 
electron co-tunneing expected 
(negativ correlation), but the 
interaction changes the sign of 
the correlation



  

Zero frequency current-current correlation
with direct interdot tunneling

● Low voltage: still positive, 
enhanced by interaction, but 
more feature at VL ≈ -ε1 
(because of DOS)
● VL > ε1 interactions have 
weaker effect (reduce the 
correlations)



  

Current cross-correlations

Possible extension
● Non local Coulomb interaction (between dots)
● Include second set of diagrams into the LWf

● Freq dependent interacting self-energy

Effect of td: Shift the correlations to negativ values
Effect of U: Shift the correlations to positive values

 → Competition between direct interdot tunneing and local 
Coulomb interaction
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