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Abstract
Fluctuations of conserved quantities are sensitive observable to search for QCD critical point in heavy8ion collisions. To obtain precise measurements for the cumulants of
conserved charge distributions, the finite detection efficiency needs to be carefully corrected, especially for the possible non8binomial detector effects. In this poster, we
apply the new unfolding method to the net8proton distributions in central Au+Au collisions at 19.6 GeV. We performed the embedding simulation using the real
experimental data to determine the detector response matrices. An example of the response matrix is shown, and discuss how it can be non8binomial distributions.
Finally, we apply the response matrix to the experimental data by using the unfolding method, and compared to the results from conventional efficiency correction method
based on the binomial model.
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Effects of non-binomial efficiency
• TheKefficiencyKcorrectionKonKcumulants haveKbeenKestablishedKbasedKonK

theKbinomialKmodelK[1],KandKappliedKtoKtheKexperimentalKdataKtoKcorrectK
forKtheKdetectorKefficiencyK[2,3].

• However,KtheKefficiencyKcanKbeKnon8binomialKbyKmanyKreasons,Ke.g.,KtrackK
splitting/mergingKeffectsKandKtheKmultiplicityKdependentKefficiency,KwhereK
theKconventionalKcorrectionKmethodKisKnoKlongerKapplicable,KtheKunfoldingK
approachKwouldKbeKthusKnecessaryK[4].
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Results

Non-binomial distribution

• TheKbeta8binomialKdistribution,K
whichKareKwiderKthanKtheKbinomialK
distribution,KcanKbeKdefinedKbyKtheK
urnKmodelK[4].

• InKtheKurnKmodel,KtheKparameter'α
determinesKtheK#KofKwhiteKballs,K
whereKNw ='α'x'N,KwithKNKKbeingK
theKinjectedKparticles.K

• SmallerKα,KmoreKwiderK(narrower)K
forKbeta8binomialK(hypergeometric)K
distribution.KLargerKα,KcloserKtoKtheK
binomial.

• UnfoldingKresultsKareKconsistentKwithKthoseKofKconventionalKefficiencyK
correctionKwithinKlargeKstatistical/systematicKuncertainties.

• ForKunfolding,KCentralityK
BinKWidthKCorrectionK
(CBWC)KisKappliedKwithK
Δ2.5%KcentralityKbinK
width.

Non-binomial test with embedding simulation
• 60KprotonsKandK15KantiprotonsKareKembeddedKintoKtheKrealKdataKtoK

constructKtheKresponseKmatrix.
• NumericalKfittingKhasKbeenKdoneKtoKtheK18DKresponseKmatrixKbyKusingK

beta8binomialKdistributionsKwithKdifferentKαKparameter,KasKwellKasKtheK
binomial.

• ItKcanKbeKfoundKthatKtheKdataKcanKbeKdescribedKveryKwellKbyKtheKbeta8
binomialKdistribution inKtheKcaseKofK60KprotonsKandK15KantiprotonsK
embedded.
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4-D Response matrices
• TheKdeviationKfromKbinomialKwouldKdependKonKtheKmulitplicity
(Np andKNpbar),KsoK48DKresponseKmatricesKareKdeterminedKbyK
embeddingKdifferentKnumberKofKpKandKpbar,KwhichKcanKbeKdirectlyK
usedKforKunfoldingKinKorderKtoKreconstructKtheKdistributionKitself.

Nw = ↵Np " = Nw/(Nw +Nb)


