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Abstract

One of the goalsof heavyion collisionsis to searchfor the QuarkGluonPlasma(QGP)and study its properties Dueto their large massesheavyquarksare mainly producedin the initial hard
scatteringsduring the early stage of heavyion collisionsand experiencethe entire spacetime evolution of the system At the STARexperiment, utilizing high-precision secondaryvertex
reconstructionprovidedby the HeavyFlavorTracker(HFT) D° mesonshavebeencomprehensivelytudiedto investigatethe charmquarktransportin the QGPMeasurementof D'* productionis
complementaryto the D° measuremenin studyingthe mediummaodificationto the opencharmmesonproduction It alsoprovidesusefulinformation on feed-down contributionsto the DPyields

In this poster,measuremenif D* productionat mid-rapidity (| y|<1) in Au+Aucollisionsat /¥ 1 =200 GeVis reported. D* are reconstructedvia the hadronicdecaychannel(D*A D’ *, D°A K
~* and its chargeconjugatechannel)utilizing the STARHFTdetector. The invariantyields of D™ and the ratios of D*/DP° yieldsare shown as a function of transversemomentumin different

Motivation

H Charm mesonasa sensitivgprobe of QGP via energy losseasurements

H Studythe D*/DPO ratio;

(1) A D°(61.41%¢ 0.73%), cA D+~ (23.86%t 0.46%) [1];

(2) D* feed-down contributionto DF yields; Resonance K*(892) |D*(2010)

,Oz O ’O 0
(3) Hotmediumeffects:

-- D** life time could become shortén hot medium [5] Widith 50.7 MeV| 83.3KeV
-- Regeneratiorandre-scattering PJ.
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H Dataset:

Au+Au@ 200GeV recorded in 2014;

~900Million minimumbias events.
H Reconstruction method
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and Iits charge conjugate channel.

‘ , DPdecay

D™ decay /

Primary Vertex (PV)

V Backgrounds estimated by a
mixed-eventmethod.
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H DP reconstruction cuts:

b <1
+F : pr> 0.3 GeVic;
T s-s< 1;

KF* . at least one hit in each layer of PXL &8d;

KI* PID if TORavailable,TOF &&TPC;
otherwise TPC only.

DX topological cuts:

D° p,(GeVic) 01 | 12 | 23 | 35 | 515

decaylength e&m) > 145 | 181 | 212 | 247 | 259

DCA between Baughters¥m)<| 84 | 66 | 57 | 50 | 60

DCA between ®and PV¥m)> | 61 | 49 | 38 | 38 | 40

DCA between and PV¥m)> | 110 | 111 | 86 | 81 | 62

DCA betweeirK and P\(>m)> | 103 | 91 | 95 | 79 | 58

H € Z invariant mass range for Pxandidates:
1.83 GeV/e< M(K' ) < 1.90GeV/&
HZy. puts:
DCA\, 3 cm, not refitted with the PV
At least 20space pointsn the TPC,
(no requirementto leave hits in HHT
P> 0.15 GeV/c;
|-l < 1;
PID TOF and PC if TOF available
otherwiseTPC only.

20.7x20.7> ¥, 0.5%2X thick, aircooled

Reconstruction Efficiency

H D™ efficiency
DX efficiencys efficiency; D total efficiency
Vertexresolution correction; :A'M —
H DPefficiency = 40F oo
DPreconstruction efficiency data-driven simulation; I
Mass cutefficiencya Real datd signal; :
HZy. gliciency
TPC tracking efficiengy TPC embedding;
TOF matchingfficiencya Realdata;
PID efficienca Extracted using the pungion sample

fromu decay.
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Systematic Uncertainties
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Results
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V D*/D ratio in Au+Aucollisions at 200 GeV is
consistent with that irPb+Plxollisions at 5.0deV[4].
V Thep;dependence of D/DO ratio shows similar trend
In different centrality bins.

V D™*/DV ratio as a function gp;is consistent with
PYTHIAS8 (STAH Tune) predictian

V Ratio of integrated yields (2ps< 10 GeV/c) of Dto
DX shows no strong dependence eantrality.No
significant effect of hot medium on the Oife time

D+/D° and K/K P]integratedyield ratios has been observed.

. | Summary | N
V D™ p;spectra and D/D° ratio havebeen measuredor different centralities ofAu+Au

collisions at/i” 200 GeV;
V The dependence of B DP ratio onpsis similarnn differentcentrality bins, and is compatible
to that in Pb+Plxollisions at/i =2.76TeV
V Ratioof integratedyields 2 <p;< 10 GeV/cdf D* to D’ showsno strong dependence on
centrality. No significant effect of hot medium on the*life time has been observed.
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