
Finite Temperature Field Theory

Part II: The Partition Function
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Classical Partition Function
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Properties of the Density Matrix
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The density matrix for a system with nondegenerate energy eigenvalues Ei
in contact with a thermal reservoir using the energy basis: exp(βEi)



Averages
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• Prob in state i
• Pure State
• ρ=ρ2

• Define S?



Quantum Mechanical Partition Function
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Z for SHO 

1. Classical H
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Z SHO
2. Quantum Mechanical
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One Bosonic Degree of Freedom
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One Fermionic Degree of Freedom
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Field Theory
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• Independent fields and momenta
• [] or {} relations on fields
• Construct Action
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QFT
• Legendre transformation on Lagrangain density
• Add chemical potential
• Let (i) factor with t and dt-> β
• Trace-> initial = final-> periodic in β-> Sum
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Bosonic Field
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• Integrate quadratic term
• Integrate by parts
• U=0



Bosonic Field
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Two Component Boson Field
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Fermions-Grassmann variables
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• Anticommunting fields
• Chemical potential



Anticommunting and Interacting Fields

• Couple Fields
• Make metric terms explicit
• Identify independent variables
• Functional Derivative->Z
• Find thermal propagators and diagrams


