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As in zero temperature field theory:
- start with Feynman diagram
- apply FT Feynman rules

- mtegrate over momenta m loops

L2l lluChk

contour mtegration

l. Imaginary Time (IT) Formalism
Green functions with imaginary time arguments
integration contour Oon IMAaginary axis

b A b

multiple analyvtic continuations required for physical

for higher n-point functions = increasingly complex (Guerin

-

2. Real Time (RT) Formalism

integration contour along real axis
straightforward to obtain physical Green functions
reneralizable to non-equilibrium situations
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il k) = kpl Apl k) + 8= j,—

- [ f == I 050115 &l errions
e n{ko) = —sb— are thermal distribution funi
Comment: only J mdependent components beca

R o L
e 7 indepenid: o1 nents: Gy, Gz G
-pt functions: 2"2 tensor with 2" — 1 indep
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Once thought that
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vl A | —~ ] 11 (Keldvsh. 1965
Transform Green funetions Keldvsh hasis usine the tranformation matrix (Gelis, 2002
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\ !

Only 2" — 1 explicit components
— L) IOT T A — 0l NCTIoNs
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Anvy product of all retarded or all advanced propag r's Aroun | op will vanish
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E 991, Aurenche & Becherray 1992, Gsuernin 1994
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« components of n—point amplitudes must satisfv a set of relations = KMS conditions (Kubo "57 "66
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Defining
L) = 4
{ ! | — N7 + o
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L1 il expression for KMS conditions

« 2°7" —1 independent components
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At thermal equilibs
« components of n—point amplitudes must satisfy a set of relations = KMS conditions (Kubo 57 '66. Marti
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At thermal equilibriu:
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