
• Equation of motion of the GF (Martin - Schwinger)
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- Compare to Hartree-Fock approximations
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- Conclusion :
Hartree-Fock approximation amounts to resummation

of the proper self
-

energy diagrams.i ,
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full propagator → Equation for Gc is implicit
and non-linear .

→ Iterative solution for self- consistency .

• Second Born approximation and skeleton diagrams

- Consider proper self - energy diagrams up
to second order :
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- Observation : Some diagrams can be obtained from
simpler ones by inserting a ( lower order)

self - energy diagram
into a propagator , or

a polarization into an interaction line .
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- Inspired by the self-consistent Hartree-Fock approximation
,

we attempt to replace -2 by # in all self - energy
diagrams (which comes at the

cost of implicit non-linear

equations for Gc ! see A. 3. c for further discussion)

↳ Remaining independent diagrams ( G- skeleton diagrams)

⑤
E ✗ ! + : + ÷÷¥÷ +

'

T-tail
- Combination with interaction renormalization

: W- skeleton

diagrams with
"

← -
-→

"

⇒
"

•====.

"

② Fully dressed
↳ { I T.it i. + ; self -energy to

second order
.



A. 1. d.Many - particle Green's functions

• The n - particle ( 2n - point )
causal Green 's function is defined as :
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- Diagrammatic representation
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- Diagrammatic reeler analogous to n=7 case with one extra

rule : When using Wicks
theorem ,

add to each diagram
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