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Experimental measurements: constrain model

s tuning and investigate properties of QGP.
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Why study D;—r?

Strange

guark

» D, meson: one charm quark and one strange quark.
» Excellent probes for the properties of Quark-Gluon Plasma (QGP).
» Coalescence hadronization: charm quark recombination with

strange quark.



Why study D;—r?
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» Charm quark coalescence hadronization + strangeness enhancement
--> D;—F/D0 ratio exists an enhancement relative to PYTHIA.

Phys.Rev.Lett.113(2014) 142301



Experiment setup

> TPC + HFT: reconstruct the track of charge particles (m*, K*), the
decay vertex is reconstructed accurately.
» TPC + TOF: identify charge particles.



Heavy Flavor Tracker
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» Heavy Flavor Tracker ( HFT, 2014-2016): four-layer silicon detectors,
two layer PXL, one layer IST and one layer SSD.
» Excellent resolution of Distance of Closest Approach (DCA).
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TMVA-BDT training

TMVA overtraining check for classifier: BDT
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F Kolmogorov-Smirnov test: signal (background) probability = 0 (0.001)

» D, signal sample (PYTHIA + data-
driven simulation) + Background
sample (Wrong-Sign) -> BDT
training.

» Overtraining test (1.5 < p;< 2.5
GeV/c, 0-10%) and no overtraining.
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Initial topological variable cuts for BDT tuning

1.5< p?s < 8 GeV/c, Centrality: 0-80%, 1.92 < Massp, < 2.01 GeV/c?,

yDS|<1

DCADaughters < 0.01, Decay Length > 0.012, 0.98 < cos0 < 1, [Massg+x- — Mass¢| < 0.008 GeV/c?

Min (pXaont pKaon2), g 5 Gev/c, prio® > 0.6 GeV/c, DCA between D, and PV
Min (DCAKaon1, DCAKaon2) > 0.006 cm , DCAPion > 0.006 cm



Invariant mass distribution
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» 2014+2016 data
» Improved signal number and significance.



Merged spectrum from
runl4+runl6
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DT /DO ratio
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DT /DO ratio
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» Strangeness enhancement +
coalescence hadronization play
T S SRS an important role for charm
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Summary

» DT measurements in Au+Au collisions at vVSnn = 200 GeV
enabled by the HFT.

»DZ/D° enhancement with respect to PYTHIA:

-Strangeness enhancement + coalescence hadronization
play an important role for charm quark hadronization.




