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L’esperimento ASYEQOS (S394) al GSI: Studio dell’energia
di simmetria ad alta densita: Risultati e prospettive future
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il termine di simmetria della materia nucleare

asimmetrica ad alta densita

la misura dei flussi ellittici di neutroni e particelle cariche

I’esperimento ASYEOS al GSI (Au+Au, Ru+Ru, Zr+Zr) a

400 A.MeV e la deteminazione dei flussi collettivi.

Parametrizzazione della dipendenza dalla densita del
termine di simmetria dedotta dal confronto dei dati con il modello
UrQMD.

Prospettive per esperimenti futuri al GSI e FAIR




The key problem: the symmetry energy as a function of the barionic density
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The key problem: the symmetry energy as a function of the barionic density
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High density symmetry energy in relativistic heavy ion collisions

Bao-An Li, NPA 708 365 (2002)

Bao-An Li, PRC 71, 014608 (2005)

SEITG

E/A=400 MeV

A stiffer symmetry energy at high density is
more repulsive for neutrons. This influence
the N/Z ratio of the interaction zone

Pion ratio observable

A resonance:

With HIC large density variations (density gradients) in Y(r-)/Y(r+) = (N/Z),, .

nuclear matter can be obtained in a short timescale.



COLLECTIVE FLOWS
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Elliptic flow from FOPI /LAND
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ASY-EOS S394 experiment @ GSI Darmstadt (May 2011)
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ASY-EOS S394 experiment @ GSI Darmstadt (May 2011)
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4 rings 50 Csl(Tl), ©>60°. KraTTA: 35 (5x7) triple
Discriminate target vs. - 3 telescopes (Si-Csl-Csl) placed
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Shadow bar: evaluation
of background neutrons
in LAND
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identification by PSD.
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THE KINEMATICS COVERAGE AND REGIMES OF PARTICLES EMISSION IN:

Au + Au 400 A.MeV
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REACTION PLANE ORIENTATION AND BACKGROUND CORRECTIONS: AN EXAMPLE
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EXPERIMENTAL FLOW PARAMETERS V1 and V2 and UrQMD predictions

— Neut (stiff)
e Ch (stiff)
---- Neut (soft)
---=Ch (soft)
-o- Neut (Exp)

Ead
E )

i
m
[ |

'
p L]
Frilll
%]

~




Flow ratios of neutrons/Charged particles in comparison with UrQMD predictions
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OUTLOOK: PROJECTS FOR FUTURE EXPERIMENTS AT GSI/FAIR

Courtesy
Kratta, P. Russotto, NUSYM2015
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Interesting new beams, energies (and 1?)
LAND

197Au+%’Au @ 600,800,1000 AMeV (0.039+0.039)
1326n+1245n @ 400, 800, 1000 AMeV (0.059+0.037)

10651+1125p @ 400, 800, 1000 AMeV (0.003+0.011) * Ring 1-2-3 (6<7°)




SUMMARY

From the comparison of the elliptic flow ratio of neutrons Exee
and light charged particles with the UrQMD model the value

y=0.77+0.17 (L=75%11 has been obtained inclusive of
statistical and systematic errors

O )

stable beams and future radioactive beams.




THE ASYEOS COLLABORATION
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