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Abstract: Due to their large masses, heavy quarks are considered to be an excellent probe to study the properties of the quark gluon plasma through their interactions with the
medium. In this presentation, we report on improved measurements, achieved by using supervised machine learning technique, of D’-meson transverse momentum (p1) spectra
at mid-rapidity (]y| <1) in Au+Au collisions at \/SNN = 200 GeV. The data were taken 1n 2014 by the STAR experiment with the Heavy Flavor Tracker, a high resolution silicon
vertex detector. DY mesons are measured through their hadronic decay channels, DY - K- + xt*, via topological reconstruction of the secondary decay vertices. After being
corrected for the detector acceptance, tracking and topological cut efficiencies, invariant yields of D mesons are presented in various centrality intervals covering a wide
transverse momentum region (0 < p. < 10 GeV/c). The charmed hadron (D) freeze-out properties and radial collectivity are discussed within the Blast-Wave model. Nuclear
modification factors of DY (Rp, R, ) in various centrality bins are calculated and compared to phenomenological model calculations.
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D mesons also exhibit significant elliptic and triangular flow at RHIC and LHC. \ e

The magnitude, when scaled with constituent quark number and plotted as a
function of transverse kinetic energy per quark, 1s similar to those of light and
strange flavor hadrons.[34] T

Precise measurements of the centrality and transverse momentum dependences of TR
the D-meson spectrum covering a wider kinematic range are presented. They are i = Silicon Strip Detector: r - 22 cm.

compared to theoretical calculations, helping to constrain parameters and reduce PnICERglate S11icoTNGE
Coe * PiXeL detector: r - 2.8 & 8 cm, 50 um thick, air-cooled
uncertainties 1n the models.

KPP o MAPS, 20.7x20.7 um?, 0.5%X, for the innermost layer.
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Results

D! Reconstruction & Efficiency from Data-driven Simulation

* Measured D° transverse momentum spectra (left) for different centralities

* Topological cuts for the DY reconstruction are optomized with TMVA using 2014 data. Right panel shows the Blast Wave fit parameters.

rectangular cuts method.
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. Summary and Conclusions

*  We report on the improved measurement of DY production in Aut+Au
collisions at Vs, = 200 GeV with the STAR HFT detector.
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* The pr-integrated DV yield is smaller (1.50) than that in p+p collisions,
indicating that Cold Nuclear Matter (CNM) effect or charm quark
coalescence may play a role.

« DYDO ratio is above 1 in central and semi-central collisions. We expect
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| ¢ and anti-c quarks are conserved.
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