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ObpasoBaTtenbHas nporpamma — oby4yeHue CTygeHTOB
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STAR — npumeHeHue identity metoaa
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The value of cumulants is very sensitive to purity of selected events and particles.
Published results based on particle identifications by fixed cut on TPC dE/dx and TOF

measurements.
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ldentity method, defining the problem
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* Available information:
* Inclusive dE/dx spectra
« Mean multiplicities

. <Np>:jpp(m)dm
¢ <Ni>= j o (m)dm

« dE/dx value for every track

Given this information we want to
estimate moments of the unknown
multiplicity distributions



Identities (3-particle example)
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ldentity method, second moments

Main idea is to find a relation between known moments of the W quantities and
unknown moments of multiplicity distributions. For example in case of 2 particle

types (p, k)

Known in term of inclusive dE/dx distributions

Phys. Rev. C 83, 054907 (2011)
Phys. Rev. C 84, 024902 (2011)
Phys. Rev. C 86, 044906 (2012)
arXiv:2409.09814 [hep-ex]

9



ldentity method, second moments

Main idea is to find a relation between known moments of the W quantities and
unknown moments of multiplicity distributions. For example in case of 2 particle
types (p, k)

<N§> dy dp  dy _ <sz>_ f1(<N1>,<N2>,p1,p2)
<Nk2> =8y Qpn Ay <Wk2>—(<N1>,<N2>,pl,p2>
<Nka> A3 Ay dg <Wka>_(<N1>1<Nz>’P1’Pz>

Known in term of inclusive dE/dx distributions

Phys. Rev. C 83, 054907 (2011)
Phys. Rev. C 84, 024902 (2011)
Phys. Rev. C 86, 044906 (2012)
arXiv:2409.09814 [hep-ex]
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dEdx vs p AuAu 39 GeV
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Fit function

» Generalized Gauss Function:

Ae~ 49" (14 Erf (S(x — 1)/ o+2))
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C1 vs centrality 0.4<pt<2GeV
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cz2
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C2 vs centrality 0.4<pt<2GeV
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[1naHbl Ha byayulee

» [MonyunTb QyHKUuMK oTknmnka TPC nocne mogepHusaumm onsa Bcex

9Heprun BES Il nony4nts MOMeEHTLI pacnpeneneHus no
MHOX€eCTBEHHOCTN HET-NPOTOHOB B identity nogxoae 1 cpaBHUTb

C MEeToOOM KaToB

» [Npogomkutb yd4acTtue B Habope 1 aHanmse gaHHbIX C TPUIrepHbIX
netektopos BM@N

» [MoarotoBuTb N ONyGrMKoBaTh MOMHbIN anNropuTM NOUCKa NPSIMbIX
TPEKOB B AETEKTOpax C NMIMHENHbIMWU JaTYMKaMMW.

» [pogomknTb pa3BuTe obpasoBaTenbHbIX NPOrpamMm aHanmsa
9KCnepuMeHTarnbHbIX JaHHbIX B (PU3NKE BbICOKUX SHEPTUMN.

17



Backup slides




Introduction

» Transition from hadronic matter to QGP at fixed pg
predicted to be first order. This also mean existence the
critical point. Several theoretical model predict irregular
behavior of net-barion density around the critical point.
STAR experiment demonstrate the non-monotonic beam
energy dependence of ratio of cumulants C,/C, of net-
proton multiplicity distribution in AuAu central collisions
at BES | energy.

» The value of cumulants is very sensitive to purity of
selected events and particles. Published results based on
particle identifications by fixed cut on TPC dE/dx and TOF
measurements.
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Introduction

)

The purity of particle samples can be skewed due to overlaps
in dEdx and TOF distribution of different spices of particles.
Therefore it will be useful to get same results by different
identification methods.

We are trying to use for this aim the identity method
developed in NA49 experiment. In frame of this approach one
can calculate the particle momentum distribution cumulants
from TPC dE/dx response functions.

To get detail dE/dx response functions the high statistics data
is needed.

We are planning do it using the BES Il data collected by
collaboration during 2020-2022 years.

The software for this analysis is already created and tested at
BES | data.
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Event & Track selection

» Event selection
AuAu 11,19,27,39 GeV Runl0~ 7,16, 31,29 million events
Only good runs selected
Ref2 centrality bin
-30 <z < 30cm
Vertex radius < 2cm
» Track selection
-5<n<.5
p, > .2GeV
DCA < Icm
Nhits >6
Nhitsfit >21

Ny /N >0.52]

hitsposs
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Clean sample selection

m2Pp xy projection

Entrigs  5.281746e+07
Mean x 0.7546

E Meany 0.16
| RMSx 04085

AMS y 0.2878

p 0.80<m2<0.93
K0.17<m2<0.29
m 0.005 <m2<0.07

e 0.004 <m2 < 0.005
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Clean samp.
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Clean sample

p in momemtum range 0.54 - 0.56
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examples

p in momemtum range 0.54 - 0.56
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Amplitude

Amplitude
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Parameter correction
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Parameter correction
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Proton Cuts

» For 0.4 < pt < 0.8GeV interval
Nsigma < 2

» For 0.8 < pt <2.0GeV interval
Nsigma < 2
0.6 <m2<1.2
m2<-0.4
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C1

C1

C1 vs centrality 0.4<pt<0.8GeV
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C2 vs centrality 0.4<pt<0.8GeV
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C2/C1 vs centrality 0.4<pt<0.8GeV
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C2/C1 vs centrality 0.4<pt<2GeV
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