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INTRODUCTIONINTRODUCTION

(1) Generalized Fermi energies  in  a  General relativistic 
treatment with Coulomb and nulear interaction
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treatment with Coulomb and nulear interactiontreatment with Coulomb and nulear interaction

(2) Modified beta equilibrium  condition(2) Modified beta equilibrium  condition(2) Modified beta equilibrium  condition

(3) Constancy of the generalized Fermi energy.((3) Constancy of the generalized Fermi energy.3) Constancy of the generalized Fermi energy.

••O. Klein, Rev. Mod. Phys. 21, 531 (1949).O. Klein, Rev. Mod. Phys. 21, 531 (1949).
••T. Kodama and M. Yamada, Prog. Theor. Phys. 47, 444 (1972).T. Kodama and M. Yamada, Prog. Theor. Phys. 47, 444 (1972).
•• E. Olson and M. Bailyn, Phys. Rev. D 12, 3030 (1975).E. Olson and M. Bailyn, Phys. Rev. D 12, 3030 (1975).



33
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GENERAL FORMULATIONGENERAL FORMULATION
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Einstein-Maxwell-Dirac equations with the 
contribution of hadronic fields
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Metric
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Thermodynamic relation

Generalized Gibbs-Duhem relation



77

GENERALIZED FERMI ENERGIES ANDGENERALIZED FERMI ENERGIES AND
BETA EQUILIBRIUMBETA EQUILIBRIUM



88

CONSTANCY OF THE GENERALIZEDCONSTANCY OF THE GENERALIZED
FERMI ENERGIESFERMI ENERGIES

Generalized Tolman-Oppenheimer-Volkof equation
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ConclusionsConclusions

• We obtained the generalized Fermi energies from the   Dirac 
equations for nucleons and  electrons (General relativistic 

treatment with Coulomb interaction)

• We obtained the We obtained the generalized Fermi energiesgeneralized Fermi energies from the   Dirac from the   Dirac 
equations for nucleons and  electrons (General relativistic equations for nucleons and  electrons (General relativistic 

treatment with Coulomb interaction)treatment with Coulomb interaction)

• We used the generalized Fermi energies to obtain the modifed 
beta equilibrium  condition

• We We used the used the generalized Fermi energiesgeneralized Fermi energies to obtain the to obtain the modifed modifed 
beta equilibrium  conditionbeta equilibrium  condition

• We showed that from the condition of minimum energy of the 
configuration follows  the constancy of the generalized Fermi 

energy of each particle specie.

• We showed that from the condition of minimum energy of the We showed that from the condition of minimum energy of the 
configuration follows  the configuration follows  the constancy of the generalized Fermi constancy of the generalized Fermi 

energy of each particle specie.energy of each particle specie.
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