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Which are the main research lines?

• Works aiming at clarifying what can be done by using standard “minimal” 
ingredients, i.e. nucleons, hyperons, deltas

• Microscopic purely nucleonic EOSs, extension to finite temperature, neutrino-trapped matter 
• Hyperonic matter, both microscopic (three-body forces) and RMF, also at finite temperature

• Works suggesting the existence of deconfined quark matter, but only in the 
“central” region of compact stars

• Description of the mixed phase of hadrons and quarks, also at finite temperature (mergers,
Supernovae)

• Relation between transition density, sound velocity in QM and masses and radii of compact 
stars

• Works suggesting the co-existence of strange quark stars and of hadronic stars
• Conditions for the possible coexistence
• Signatures of the existence of strange quark stars



“Minimal model”
Nucleons, hyperons, deltas







From Bombaci







Deconfined quark matter in compact star center
Hybrid stars











Strange quark stars co-existing with hadronic stars
Two-families scenario



From the talk of Bombaci



From Bombaci







• Astrophysical data are still too uncertain to drive to any conclusion: while a 
few data can be interpreted by using the “minimal” model, other data 
suggest possibilities inconsistent with that scheme. 

 better data will come soon from GWs, X-rays, radio-telescopes
• It is important to proceed both to:

• clarify as much as possible the possibilities and the limits of the “minimal” model
• propose clear signatures of “non-minimal” components and suggest interpretative 

schemes of observations which, if confirmed, are not compatible with the “minimal” 
model

• We are entering a very exciting era: data from labs (hypernuclei, hadron
and nuclear production at colliders), data from astrophysics (properties of
compact stars and explosive phenomena), data from cosmology (nature of 
dark matter, evolution of early galaxies), lattice QCD results and QCD 
inspired models of quark dynamics, all these data and analyses will 
contribute to provide a coherent description of matter under extreme 
conditions.
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