Hyperons

® Hyperon: a baryon containing one, two or three s quarks in addition to u and d quarks
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o New quantum number: strangeness
o Hyperons decay weakly (strangeness conserved by strong and EM interactions)

o Can they form bound states with nucleons?



Strangeness

Hypernuclei

® Hypernucleus: a nucleus with at least one hyperon in addition to protons and neutrons
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o About 40 hypernuclei produced and measured
o Motivation: could give additional insight into nuclear structure

o Theoretical description: NY and YY interactions not very well known (not to mention 3BFs)



Hyperons in neutron stars

® Hyperons could appear in the core of a neutron star

o Density high enough to make n+n —n + A energetically favourable

® If hyperons do appear, the EoS is softened — incompatible with experimental observations

— Hyperon puzzle
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® Possible solutions:

o Poor knowledge of NY, YY, NNY, NYY, YYY interactions
o Critical density not reached

o Transition to quark matter in the neutron star interior
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