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» Relativistic Mean Field model

s Hadronic model which is very powerful to investigate
nuclear matter and finite nuclei.

s Flavor symmetry and chiral symmetry work as
constraints to B-M coupling and meson self-interaction.

» Problems in chiral symmetric RMF model
1. Sudden chiral restoration below p

2. Too stiff EOS
3. Instability at large chiral condensate
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» We use scalar meson self-interaction derived from Strong
Coupling Limit Lattice QCD [5]
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» Application to systems including hyperon

s Needed to include ¢ and ¢, meson.
» How to treat the interaction among ¢ meson?

s Our stance: simple extension from chiral SU(2) one.

a ECSB Ua(1) anomaly
Uy = — 5 log det (MTM) + btr (MTM) +leso + Cecf+a (det M + det MT)
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» B-M, coupling constants: decided by SU ((3) symmetry

relation.
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Hypernuclei in Chiral SU(3) RMF
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» How to resolve couplings about =:
agreement between RMF potential and Woods-Saxon
—14MeV |7, 8] around surface.
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[7] Fukuda et al., PRC 58 (1998) 13086.
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s T =0 EOS including charge
neutrality and $-equilibrium
without v

*: s Yt =% and =~ can't appear
;g ﬁ even if pp rises and rises.
: "8 | = gs= given by SU,(3) cou-
s pm"?z — pling: biggest value in cou-
LSt S plings about = « small effect
| / In determining attractive po-
P P — tential in = hypernuclei.




» = hypernuclei in a RMF model with Chiral SU(3)
symmetric interaction + SU ;(3) coupling rule

s o mixing derived from U4 (1) anomaly leads
wide variety in S=

» Conversion width on 2 p — nn: In middle-mass
nuclides, there may be hope that == bound
states will be detected more easily than in
heavy nuclides.

s gs,= Qiven by SU,(3) coupling suppresses exis-

tences of =Y and == « = potential may be repulsive
In strangeness-rich environment.




» Check a consistency between quasi-free spectrum.

s We have investigated X~ and =~ quasi-free
spectrum with DWIA+Local Optimized Fermi
Average [11].

» Including a¢y meson to chiral RMF model

s ag.chiral partner of p and needed to be included
when we apply RMF model for neutron-rich nuclei.

. That may cure large SU/(3) symmetry breaking in
B-M, coupling constants.

» Larger g,5 will be a key about supporting the
maximum neutron star mass 2.1mg, if EOS
includes hyperon.
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Thank you for your attention!




» SU,(3) coupling relation

LM = V2 (gstr(M)tr(BB) + gitr(BM B) + gotr(BBM))

5 1 V2
Juh = GOoN = 59pNs Joh = 5 (9N + 39,N)
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Jus = gpx, = \% —(9gwN + 9oN)
9”_9”_%E 1@N 9oN)
wz — Yp= — \/5 9 w p
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s Coupling constants between vector mesons and

hyperons: given by fixing couplings between vector
mesons and nucleons.
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» SU,(3) coupling relation

LM = V2 (gstr(M)tr(BB) + gitr(BM B) + gotr(BBM))

377 37" 2
s Coupling constants between vector mesons and
hyperons: given by fixing couplings between vector

mesons and nucleons.
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