
• Self - consistent second Born approximation
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↳ By contrast to the HF case
,
the self -energy is non -local

in time ( non -diagonal in Keldysh space )
→ KBE must be integrated with the fall 2-time structure .



( see section 16.3 in Stefan ucci , van Leeuwen for details)
( Discussion for fermions )
↳ KBE, to be solved ( Ho can be understood as Hite )
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→ Solution by
.

time - stepping starting
at Cfoito) and extending into

the two - time rectangle :
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↳ Problem :
KBE
,
at ltytzl involve

" collision integrals
"
that

at first glance may seem to require knowledge of Gfs at

all times
.

→ Resolved by causal structure of
collision integrals :
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Hence
,
the self - energies and Gfs only need to be known

up
to time T : wax Haiti ) ,

which is consistent with the

strategy of integrating the KB Es on
the two - time rectangle

starting from Lto , to) .

↳ Problem : Computation of { Chita ) from the
considered

diagramsinvolves further time - integrals of Gts at
internal

vertices .

→ Explicit example of second Born approximation :

E.%Gc2) = ¢2m. - {µ! ] G. 2) = )d3Sd4 UG - 3) UK
- 4) TG

,
GD

Gg (4) Gg ( 4,3) - Gyo , 4) Gg 143) Gg 13,2) ]

For the
"

t -
"

and
"
- t

" components , assuming U G-3)
= SciFi -G) Ñlt) ,

i. e. for interactions that may depend on time ,
but are local in time 1 :
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→ To compute {±I with time - arguments up
to F- wax Ante)

,

2C

we only need Gts with arguments up to
T

,
thus enabling

the explicit solution of the KBE s on the two-time rectangle
by fine stepping .



A. 3. d : Non - equilibrium perturbation theory including initial correlations

• Back to the basic definition of the causal ) GF :
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with the new contour 8
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• In the diagrammatic perturbation theory ,
besides GM

,
GIGA , GY

two new GF, must be considered :
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