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Abstract. IntheASY-EOSexperimentflowsofneutronsandlightchargedparticleswere
measuredfor197Au+197Aucollisionsat400MeV/nucleon,inordertoinvestigatethestrengthof
thesymmetrytermofthenuclearequationofstateatsupra-saturationdensities.Bycomparing
theexperimentaldatawiththeUrQMDtransportmodelpredictions,wehaveextractedanew
constraintinagreementwiththemoderatelysofttolineardensitydependenceobtainedinthe
formeranalysisonFOPI-LANDdata,butreducingtheassociateduncertaintybyafactor∼2.

1. ASY-EOSexperimentresults
Theneutron-protonellipticflowratiohasprovedtobeaneffectiveprobeofthehigh-density
behaviorofthesymmetryenergycontributiontonuclearequationofstate[1]. Bycomparing
datafortheAu+AusystemfromtheFOPI-LANDexperiment[2]withcalculationsperformed
withtheUrQMDtransportmodel[3],anestimateofamoderatelysofttolinearbehaviorofthe
symmetryenergywasobtained,althoughwithaconsiderablestatisticaluncertainty.Thesame
datasetwasalsocomparedtocalculationsperformedwiththeT̈ubingenQMDmodelanda
constraintcompatiblewiththeUrQMDresultwasobtained[4].Itisworthpointingthatinthe
latterstudydifferentparameterizationsoftheisovectorpartoftheequationofstate,theGogny
inspired(momentumdependent)vs.thepowerlaw(momentumindependent)potential,leadto

Figure1.Schematicviewoftheexperimentalset-upoftheASY-EOSexperimentatGSI.
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Figure2. Constraintsdeducedforthedensitydependenceofthesymmetryenergyfromthe
ASY-EOSexperimentincomparisonwiththeFOPI-LANDresultofRef.[1]asafunctionof
thereduceddensityρ/ρ0.SeeRef.[10]formoredetails.

verysimilarresults,suggestingthepossibilitytoobtainamodelindependentconstraint.
Inordertoimprovethestatisticalaccuracy,theneutron-chargedparticlesellipticflowratio
inthesymmetriccollisionsystem197Au+197Auat400 MeV/nucleonincidentenergieswasre-
measuredintheASY-EOSexperiment,carriedoutattheGSIlaboratoryin May2011(S394
experiment),bycouplingtheLargeAreaNeutronDetector(LAND)[5],theKrak̀owTriple
TelescopeArray(KRATTA)[6],theALADINTime-of-Flight(AToF)wall[7],8ringsofthe
CHIMERAmultidetector[8]and4ringsofthe Washington-University Microballarray[9],as
schematicallyshowninFig.1. MoredetailscanbefoundinRef.[10].
Bycomparingtheexperimentalratiowiththe UrQMDpredictions,avalueγ=0.72±0.19
isobtainedforthepower-lawcoefficientofthepotentialpartofthesymmetryenergy
parametrizationadoptedintheUrQMDmodel,asshowninFig.2;thedensityregionprobed
is∼1.5ρ0.ThisnewresultagreeswiththeolderonefromtheFOPI-LANDdata,butreduces
byafactor∼2thetotaluncertainty.
TheresultsoftheASY-EOSexperimentconfirmstheeffectivenessoftheellipticflowsratioin
probingthesymmetryenergyathigh-densities. Weplantoextendsuchakindofmeasurements
atGSItohigherbeamenergies,upto∼1GeV/nucleon,inordertoexplorehigherdensities
(uptoabout2.5ρ0),profitingoftheuniqueopportunityofferedbytheNeuLANDdetector,
presentlyunderconstructionaspartoftheR3Bexperimentalsetup[11]andtheavailabilityof
veryasymmetricradioactiveionbeamsthatwillbedeliveredbytheFAIRfacility.
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