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FIG. 1. (Color online) Density dependence of the nuclear sym-
metry energy Esm(p) for 21 sets of Skyrme interaction parameters.
The results from the MDI interaction with x = —1 (open squares)
and 0 (solid squares) are also shown.

L.W.Chen,et.al., PRC72, 064309 (05)
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Fig. 5. Symmetry energy as a function of density as predicted
by different models. The left panel shows the low density region
while the right panel displays the high density range.

Fuchs, et.al., arXiv:nucl-th/0511070
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Diverse trends from data
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Current constraints on the Slope parameter
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Symmetry energies in Relativistic models:
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The density dependence of the symmetry energy in S271 and NL3
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Why to include isoscalar A hyperons in nuclear
system?

e Change the matter density distribution by adding A
without changing the isospin.

* Properties of finite and infinite systems with N's are
sensitive to symmetry energy.
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Production of Hypernuclei

Strangeness exchange: n(X .7 )A CERN. BNL KEK DAPHNE
p(K,7=)%"

) GSI/FAIR
Associated production: n(7", K')A BNL, KEK *H.1. Collision

«p-p collision

Electroproduction:  Ple. €' K7)A Jlab, MAMI
ﬁn International Hyper-nuclear network
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« Heavy ion beams - yray spectroscopy + Single and double A-hypemuclei energy levels.
= Anti-hypernucie (2012~) * y-ray spectroscopy
« Single A-hypernuclei '
« Double A-hypernuciei '
13."..
Not an overreaching case! Basic map from Saito, HYPD&
IMP of the CAS has a roadmap now. More than 5 A hypernuclei?
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An Idea from variation

* |In parabolic approximation, the energy density function is

E(n,d) ~ Eg(n) + Eqmd® - - -
« The variation of symmetry energy should not affect the isoscalar
part, e.g. the A binding in hypernuclei.

 However, in an integrated system with the coupling of the isoscalar
and isovector, the variation of symmetry energy brings the
rearrangement of the whole system and correspondingly the change
of the isoscalar part.

« According to the variation principle, the separated isoscalar part
should stay at extrema for the variation of the isovector part.

It's difficult to separate them in an integrated system. A nice
example is the binding energy of the A hyperons .
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e Equations of Motion In RMF:
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Parameters for /A

guh = 59uNs Gpa = U.

3

& ) (N ) ]
goA Is determined by [(\ ) = —30 MeV

JoA = —+2 /3g.n, from SU(6) relation,

go=a is determined by the values of ABpy of )% Be.

RMF parameter set: NL3

{ \-“'1(\:) as a parameter,e.g. — 51, =30, —=15MeV

Gor/gon = 0.76,0.62,0.52

The smalloAA tensor coupling is fitted to the
vanishing s.o. splitting ok in 'y

—
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ve Ag AA AA
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Some numerical results

ABxa(xaBe) = Baa(3aBe) — 2B (14 Be)
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219pL  with a flat matter distribution
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sonCa , matter density distributions
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It has similar surface to 3’ Ca but has a large core density
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Summary

AN NN

AN
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Using the RMF parameter set NL3, propertied of
hypernuclei were studied.

Variation of symmetry energy leads to extremahof
bindings Iin hypernuclel.

The separation energy afs in heavy nuclei shows double
extrema with decreasing the slope of the symmetry energy.

In lighter systems that are createith a larger core
density, the double extrema reduce to the single extremum
at the larger slope.

It would be an indication df stiffening of symmetry
energy at higher densities.

Model independence? Should check the model dependence!
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Thank you
for your
attention!
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