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Why high densities

Around saturation density:
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Updated Constraints with credible error bars from
NuSYM13
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Why pion ratio

Proposal for Nuclear Physics Experiment at Rl Beam Factory
(RIBF NP-PAC-12, 2013)

pion ratio proposed as a potential probe of the symmetry energy at high densities
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https://groups.nscl.msu.edu/hira/sepweb/pages/home.html.
Bao-An Li, Gao-Chan Yong, Wei Zuo, Phys.Rev.C71:014608,2005



Upcoming Experimental Plans with SzRIT

Determination of the density and momentum
dependence of EOS (m¥)

at supra-saturation density

Observables:
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13.5 days approved by NP-PAC in 2013.
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(1). Pion potential and pion ratio
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Vi (MeV)

Isoscalar and isovector potentials of pions (asymmetry =0.2)
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(1). Pion potential and pion ratio
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(1). Pion potential and pion ratio
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Pion potential and symmetry potential have opposite effects on pion minus; thus
Pion potential partly cancels out the effect of symmetry energy on the pion ratio

Wen-Mei Guo, Gao-Chan Yong, Hang Liu, Wei Zuo, Phys. Rev. C91, 054616 (2015)



(2). In-medium BB cross section and
pion ratio
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Momentum (MeV/c¢)

(2). In-medium NN cross section and
pion ratio
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(2). In-medium NN elastic cross section

and pion ratio
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(2). In-medium BB inelastic cross

section and pion ratio
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(3). Short-Range Correlations and pion
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(3). Short-Range Correlations and pion

ratio
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(3). On the stability
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Relative Sensitivity (%)

(4). Density region probed by pion
ratio

197Au +197Au, b =1fm
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Symmetry energy at low densities also affects the pion ratio, thus

Probing the density-dependent symmetry energy around 1.25p0

He-Lei Liu, Gao-Chan Yong, De-Hua Wen, Physical Review C 91, 044609 (2015)



(4). Density region probed by pion
ratio
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mainly probe the symmetry energy in the density region 1-1.5 times saturation density

Shan-Jing Cheng, Gao-Chan Yong, De-Hua Wen, arXiv:1605.03701



(4). How to probe NuSYM at high densities
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Summary

NuSYM probe-pion ratio may be affected by:

e pion potential
* In-medium elastic/inelastic BB cross section

* NN Short-Range Correlations

The density region that pion ratio probed may
be not as high as expected.
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