
• Self - energy in Keldysh formalism :
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↳ structure with two external vertices of self- energy

diagrams naturally makes É a matrix in Keldysh space

↳ É = É, É and É=uÉut= (% Ya ) definedanalogousto Gfs .
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↳ Diagrams such as y÷É¥←•y ,
are not diagonal

in Keldysh space ,
thus making £ an entity with two



time variables .

•• Langseth rules for the
real time formalism (A ,

B
,
C 2×2 Keldysh
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↳ Explicit application to the Keldysh component
GK in the Dyson eq. :

GK = G? + G ? {"GK + G ? EKGA -1Gt EAGA ( Keldysh - eq . )

( Go ← G in last 3 terms for second equation)



• kadauoff - Bocym equations

Using Cide
,

- How ) Gf a.4--8 Ca - E4 Sca
-✗4--8 Gig , we derive

from the Dyson equations :
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- How ) Gg G. 2) = Said + Sd3%143 ) Gg 144

Gg Gil fide, - How) = Slip ) + Sds Gg 17 , 3) {g. 13121
←

( Kadanofj - Bayon equations on the Keldysh contour)

↳ Using City- HoH)G ?
-

try = list ,
- HoH)Ginny = 0 as well as

÷
GIGI G ? Got = Gia Gita ,y

= suit
, from the alone

Langrehr rules ,
we get



( Kadamoff- Daym equations
GT GK = ERGK + EKGA

in real-time formalism
GK GT = GREK + GKEA I Formally identical equations

of notion hold for G- toad 6+-1
.

↳ Integra - differential equations for
two - time Green 's functions .

See A. 3. c for direct solution approaches
.

↳ common complementary approach ( in particular interesting for
semi -

classical limit ) : perform a Wigner - transform of G- * and
derive a quantum Boltzmann equation by means of gradient

expansion ( see , e. g. ,
Mahan chapter 8.5 , on Zagoskia chapter 3.5 ) .



A -3 . C : Conserving approximations

• Basic issue : Approximations to the self- energy may lead

to violations of physical conservation
laws obeyed by the

equations of motion for the exact GF .

↳ Devise approximations that avoid an physical effects by

respecting the key symmetries .

• Conditions imposed on the self - energy by charge - conservation
( continuity equation )

- Charge conservation for the
exact equation of motion :

how =
- g. +

Veijs'T
" - particle potential
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and H±=Zfd1Sd2 Uh-445%+4,14 gives
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tidy
,

- hlz) ) Gg Cair) = Still Iifd } UH-46%(4%2131) ( Msg

↳ With Di- Di = (Kitz ) (K
- K ) we get from lust 1- (Msa) :

[lidar, -1 "ftp./-l0n+rz)f0--ITfGglqzj=IifdY-UG-#GYyGii2istJ-Uk-HG:p,

↳ Equation for density hey, obtained by setting 2--11=-1×1 , til
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