
• Decoding of diagrams in momentum space

- Main difference : Energy and I lattice ) momentum conserved

at
every

vertex
.

- Decoding table :
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Integration over all internal frequencies and momenta

is implied , including a 5- function for energy - momentum
conservation at every vertex .



↳ General structure when Fourier - transforming at a vertex
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A. 1. c Self - Energy and Polarization operator

• General observation :
Mathematical expressions corresponding

to building blocks of diagrams are
independent of their

specificcontext .

- Example : 2•T 3 I - i GE 12,3) i Gil 3,2) wherever

it appears in a diagram .

→ Basic idea : Account for more complex diagrams

by systematically combining building blocks in an
iterative fashion .

• Self - energy
- A self - energy part of a diagram is any part



connected to the rest only by two particle lines .
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- Irreducible self - energy parts in
addition cannot be

further decomposed by
cutting a side particle line .
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• Dyson equation : Resumming arbitrary combinations of self -
energy diagrams
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- Practical use : Approximating the self- energy up to a

given order ,
the Dyson equation amounts to resumming an

infinite series of concatenations of these diagrams.



- Explicit formal solution of Dyson equation
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↳ Simplest case with

scalar GF in momentum space :
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• Renormalization of interaction

- Polarization operator it = 11TH analogous to self- energy ,
where the role of particle lines -2 is replaced by
interaction lines • -

-
- -•

.

- Polarization insertion is a part of a diagram
that is

connected to the rest only by two interaction lines
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- Irreducible polarization insertion cannot
be reduced

by cutting a single interaction line

↳ Examples :
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- The polarization operator is the sum of all irreducible

polarization insertion,
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- Effective interaction ( analog of
solution to Dyson equation)
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• Mathematical issue : self - energy and polarization operator
amount to changing the order of terms in the perturbative
series → Mathematically justified only for absolutely converging
series ( not the case for perturbative

series in general / .

→ Physical justification by convergent and physically plausible results .


