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COMPACT STARS

GROUND STATE OF DENSE MATTER
WHAT IS THE COMPOSITION OF A COMPACT STAR ?

ANY PROBLEMS ?

INDIRECT KIND OF OBSERVATIONS — WE CAN'T HAVE A LOOK INSIDE THE STAR
COMPACT STARS ARE AN APPLICATION OF QCD

STRONG COUPLING NATURE
IMPOSSIBLE TO DERIVE A LOW ENERGY HADRONIC LAGRANGIAN FROM QCD

DENSITY DEPENDENCE OF NUCLEAR INTERACTION — UNDER CONSTRUCTION

SOLUTION !

EFFECTIVE HADRON FIELD THEORY
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F— density dependent vertex
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MODEL

.DENSITY DEPENDENT HADRON FIELD THEORY.

LAGRANGIAN DENSITY
(BARYONS AND MESONS)

BARYON OCTET
(2 NUCLEONS + 6 HYPERONS)

DENSITY DEPENDENT COUPLINGS
(DD VERTEX FUNCTIONALS)
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.PARTIAL FITS.
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RESULTS

NUCLEAR MATTER PROPERTIES.
POTENTIALS BINDING ENERGY
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.CONSTRAINTS FROM HIC.
EQTN. OF STATE

T
[ — — —"T"param
[ ——-I'param
i wsenns T param
e °T param

mem T param
: = SET1 param
S SET2 param

P &[10°MeV']

P [MeV fm™)




.BETA EQUILIBRIUM.

NUCLEAR MATTER LAMBDA MATTER
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.BETA EQUILIBRIUM.,
HOFMANN ET AL. VAN DALEN ET AL.
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CONCLUSIONS

COMPACT STARS

FULL BARYONIC OCTET - HYPERONS

WHAT IS THE COMPOSITION OF A HYPERON STAR
AND HOW DOES IT DEPEND ON THE DENSITY ?

DENSITY DEPENDENCE

NEW RELIABLE DBHF DATA
EXACT HARTREE-FOCK DENSITY DEPENDENCE
CONSTRAINTS FROM ASTROPHYSICS OR HEAVY-ION COLLISIONS PHYSICS

THANK YOU !



MODEL

.QUANTUM FIELD EQUATIONS.

EQUATION OF MOTION
(SPIN O AND SPIN 1 MESONS)

DIRAC EQUATION
(BARYON FIELD)

SELF - ENERGIES
(SCALAR AND VECTOR)

The Klein-Gordon equations for the meson fields (spin 0) are
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RELATIVISTIC MEAN-FIELD APPROXIMATION.

WHY DO WE NEED IT?
(RMF APPROXIMATION)

HOW DOES IT LOOK LIKE ?
(OPERATORS TO FUNCTIONS)

SIMPLIFICATION
(SOLVABLE EQUATIONS )

The Klein-Gordon equations for the meson fields (spin 0) are
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FsBpis = M253.

The Proca equations for the meson fields (spin 1) are
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The Dirac equation for baryon field in the RMF approximation
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MODEL

.EQUATION OF STATE.

SOLUTION OF MESON EQUATIONS
(MESON POTENTIALS)
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