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1. Path integral approach to the partition function

2. Ideal quantum gases
    - neutral and charged scalar fields: Bose condensation 
    - fermion fields 
    - gauge fields and blackbody radiation

3. Strongly interacting quark matter
    - Hubbard-Stratonovich trick: bosonization
    - Nambu-Jona-Lasinio model: chiral symmetry breaking and color superconductivity
    - Bound states and Mott effect
    - Beth-Uhlenbeck equation of state

4. Lattice QCD & hadron resonance gas

Literature:

J.I. Kapusta: Finite Temperature Field Theory (Cambridge University Press, 1989)
K. Yagi, T. Hatsuda, Y. Miyake: Quark-Gluon Plasma (Cambridge University Press, 2005)
  

mailto:David.Blaschke@gmail.com


  



  

(1/V)



  
A. Andronic, D. Blaschke, et al., “Hadron production ...”, Nucl. Phys. A 837 (2010) 65 - 86



  



  



  



  

i



  



  



  



  



  



  



  



  



  

Exercise: Calculation of Dirac determinant , =



  

Exercise 2: Show that 



  



  



  



  



  



  



  



  



  

Exercise: Calculation of Dirac determinant =,

Solution: 1. Use explicit form of gamma matrices (and Pauli matrices)

2. Write down the determinant

3. Determine the subdeterminants

4. Calculate the determinant according to standard rules

5. Result:



  

Exercise 2: Show that 

Solution: 1. Consider an analytic function F(z
n
) where z

n
 = (iω

n
 – μ), with ω

n
 =(2n+1)πT

2. For the fermionic Matsubara frequencies holds

3. Using this relationship based on the symmetry of the Matsubara frequencies, transform:
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