
Ofay e- as

↳ iqlr.ryyy.zibi.hr 's,, , + {5dtifdkfdxfdafiUH.at/5y..y,4xhik-o-isSdiSdi
✗ Jltita)[iG"(r,i)y%iÉ°tiH%%i^G°qy ,

Girl +

+ iGYr.ilyy.iiici.ryy.y.fi/Giciii+YYin

→ Decoding table :

( All internal variables
"¥4

and Keldysh indices % iggg.cr.rs/-iUCxi-x4k8g.inbltit4mi.ir#u..Y;÷÷÷÷÷÷÷÷=i*if-€
.



→ Main differences to equilibrium theory : Every vertex i has a

Keldysh iadiexyi ,
where vertices connected by an interaction

line hare identical Keldysh indices ( as they correspond to the

sane physical time ) .
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↳ Larkin - Ovchinnikov representation : consider transformation
in Keldysh space with U = Fg (1-1) of ÉÉ=É
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• Keldysh perturbation theory for (time-dependent ) externalT

potential Vlxitl . single - particle

↳ Dyson equations for G , replaced by :

Gg G. it = Sdz GI Gil V14 Gselzii) + GIG , it

= Sd2 Ggtir ) VHGIG.it + Gig thy

↳ Real - time formalism {di → { y 'Jdt
with Ña) = VGSÉ,

yet
→

^G=G°+^G°v^g=Éi+^GÑÉ\ (integration on internal
space-time variables implied )

↳ Diagrammatic representation :
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↳ First-order diagram :

¥
"¥

'

= ¥
'

+
"

÷;
r r

' r r
'

↳ Diagrammatic version of Dyson equations :
*

⇐ = c- + c-:# = c- + ⇐É←
↳ scattering potential Val plays the role of

the self- energy ,

but has only one physical vertex and is always diagonal in

Keldysh space



↳ No
'

energy (momentum conservation between external particle
lines

, if V depends on time ( space) .



A. 3. b : Dyson - and Kadanoff - Bayan equations

• Dyson equations for Gg :

Gg 11,1
') = Gif Gil

') + Sdzsd } Gift.DE,Gil
G
,
13,7 ') ( D1)

= Gig Hii ) + Sd2513 Gg Git Eglzis ) GF Gil 's ( DZ)

↳ The self - energy is diagrammatically defined analogous
to

the T=o equilibrium case, simply by replacing diagrams for
Gc with their analogs entering Gir .

↳ The two equations ( D1 ) , ( Dz ) are
not independent , since

the convolution of the self- energy with Gfs cannot

be turned into a product of numbers in reciprocal space Cas

in equilibrium )
.
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• Real time formalism :

↳ Breaking up contour integral,
into real-time integrals yields :

Ég = GT + ° ÉÉ É É C integration on internal space-time
variables implied

a- or ) i we getwith E-= ⇐ = "⇒
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( Keldysh -Dyson )
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basis transformations from É to G- .


