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 We discuss a finite-temperature Green’s function approach for calculations of thermodynamic 

properties and spectra of electronic systems, from normal to extreme conditions.    The approach 

is based on the retarded cumulant Green’s function with a cumulant obtained from the GW 

approximation. Thermodynamic equilibrium quantities and the equation of state are calculated 

starting from the Galitskii-Migdal-Koltun sum-rule. Exchange and correlation energies and 

potentials are extracted by subtracting the corresponding independent electron contributions.  The 

approach is illustrated for the homogeneous electron gas over a wide range of densities and 

temperatures. Extensions for excited states and spectra are also discussed. 


