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Intreoducingiimaginary, time

formalism

Transition amplitude from a state ¢, to a state
@, aftert;:
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Compare with partition function

Switch to an imaginary time variable t=it
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Bosonic free fields
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Boesonic firee fields

Integrating by parts, and using the periodicity of ¢,

S =— /dfr/d%qs( @—v%m?)qs

Fourier expansion of field:
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Boesonic firee fields
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Eenmionic free field

Fermions
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Eenmionic finee field
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Rerturbationiexpansion
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EBinsttonden connection torlnZ
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In Z, will be zero by symmetric integration unless n; = -n,,

p;=-p;andn,=-n, p,=-p, orthe other two permutations.



Einstondenr connection torlnZ
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Secondionden connection tolnZ
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Binite temperatuie

FEVRER FUIES

Draw all connected diagrams.

Determine the combinatoric factor for each diagram.
Include a factor T 3, [d°p/(2rt)*Dy(w, ,p) for each line.
Include a factor -A for each vertex.

Include a factor (2r1)*6(p;, - p,,:)86 w,, w,, . for each vertex,
corresponding to energy(frequency)—-momentum
conservation. There will be one factor 8(2rt)36(0) = 8V left
over.



Sampleri-leoplcalcllation
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Sampleri-leoplcalcllation
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Sampleri-leoplcalcllation
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Imaginary time formalism (B=it;)
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Free fields at finite temperature
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Interacting fields at finite temperature

®  Finite temperature Feynman rules InZ; =3 CD

®  Sample 1-loop calculation o
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