
Energy and entrality dependene of dynamial hargeutuation at FAIR energiesSomnath Ghosh and Amitabha Mukhopadhyay�Department of Physis, University of North Bengal, Siliguri 734013, IndiaThe Compressed Baryoni Matter (CBM) ex-periment at the Faility for Anti-proton andIon Researh (FAIR) is being designed to in-vestigate the behavior of dense baryoni mat-ter at moderate/low temperature [1℄. Pendingthe real experiment, it would be an worthwhileexerise to use simulation tehniques and ex-amine how the signatures proposed to identifyand haraterize baryon free QCD matter, areexpeted to behave in a baryon rih environ-ment. One of the striking indiators of the for-mation of extended QCD matter ould be thesuppression of utuation of onserved quan-tities on an event-by-event basis, suh as thenet harge [2℄. The utuations are expressedin terms of the dynamial harge utuationparameter (�dyn� ), whih is found to be freefrom any Poisson type statistial omponent,within a reasonable limit of aeptane is in-dependent of the detetion eÆieny, and isde�ned as [3℄,�dyn� = hN+(N+ � 1)ihN+i2 + hN�(N� � 1)ihN�i2� 2 hN�N+ihN�ihN+i (1)where, N+ and N� are, respetively, the mul-tipliities of positively and negatively hargedpartiles, and <> represents an average overevent ensemble. �dyn� expliitly depends onthe ollision entrality expressed either interms of the no. of partiipating nuleons(Npart), or by the partile number density(dNh=d�). Assuming an independent par-tile prodution mehanism and onsideringzero re-sattering e�et, the dynamial u-tuation term is expeted to sale inversely�Eletroni address: amitabha_62�rediffmail.om
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(EFIG. 1: �dyn� as a funtion of partiipating nule-ons within j�j < 0:5
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Resonance Gas LimitFIG. 2: (dNh=d�)�dyn� vs. dNh=d�with the entrality of ollisions. One anthus infer that the modulus of the quantity(dNh=d�) �dyn� should remain independent ofollision entrality. But the STAR experi-ment reported a violation of suh saling be-havior [4℄. In this letter, we report the in-ident energy and entrality dependene of�dyn� in Au+Au ollisions at ELab=10A, 20A,
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30A and 40A GeV, using min. bias events106 for eah, generated by the UrQMD model[5℄, and examine ertain issues that are al-ready investigated at RHIC/LHC. The no. ofpartiipating nuleons Npart and binary olli-sions (Noll) are obtained from MC Glaubermodel. In Fig.1 we present the variation of�dyn� with Npart. �dyn� is found to be < 0,indiating the dominane of the orrelationterm of Eq.(2). For all the energies �dyn� de-reases with inreasing entrality. This mono-
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FIG. 3: �dyn� saled with no. of partiipating nu-leons Npart vs. entralitytoni redution in utuation results from aprogressive dilution in two partile orrela-tions arising out of an inrease in the no. ofsub-ollisions involved. Exept for very pe-ripheral ollisions, �dyn� almost overlaps witheah other at all the four energies onsidered.The absolute value of �dyn� is highest at 10AGeV and gradually dereases at higher ener-gies. In Fig.2 we examine the variation of�dyn� saled by (dNh=d�) with (dNh=d�). Nosaling is however observed. The magnitudeof (dNh=d�) �dyn� remains within the hargeonservation and hadron resonane gas limits.Exept for ELab = 10A GeV data, the mag-nitude of j(dNh=d�) �dyn� j is smallest for pe-ripheral ollisions and inreases gradually upto 48 % in entral ollisions. The 10A GeVdata show an inrease of almost 85% as wemove from peripheral to entral region andgradually moves towards the resonane gaslimit. In Fig.3 we sale �dyn� by Npart and

plot it as a funtion of Npart, whih remainsalmost unhanged for 30A & 40A GeV. On
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FIG. 4: Saling of �dyn� with no. of binary nule-ons Noll vs. entralitythe ontrary the 10A and 20AGeV data showmonotoni dereasing trend with inreasingNpart. In Fig.4 we sale �dyn� by Noll andplot it against Npart. The absolute value ofNoll �dyn� is highest and almost same at mostperipheral ollisions. With inreasing entral-ity the quantity dereases with a saturatione�et at highest Npart. This tendeny thoughquite similar to the RHIC results, the absolutevalue ofNoll �dyn� is muh larger in magnitudethan that reported by the STAR ollaboration[4℄. In onlusion, we an say that exept forElab = 10A GeV the observed nature of theentrality dependene of �dyn� as simulated byUrQMD at FAIR energies, are almost onsis-tent with the RHIC results.Referenes[1℄ CBM Collaboration, Compressed Bary-oni Matter Experiment: Tehnial StatusReport, GSI, Darmstadt (2005).[2℄ V. Koh et al.,Phys. Rev. Lett. 85, 2076(2000).[3℄ C. Pruneau et al., Phys. Rev. C66,044904(2002)[4℄ B.I. Abelev et al., STAR ollabora-tion,Phys. Rev. C 79,024906(2009)[5℄ S.A. Bass et al., Prog. Nul. Part. Phys.41,255 (1998).
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