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Abstract

Charm quarks, owing to their large mass, are predominantly created through initial hard scatterings in relativistic heavy-ion collisions and thus are ideal probes to study early time dynamics of
these collisions. Recent results from STAR show that the slope of D° mesons directed flow versus rapidity (dv,/dy) is about 25 times larger than that of charged kaons, providing important
constraints on the initial geometry and charm quark transport in the QGP. It has also been predicted that the transient electromagnetic field generated at early time can induce a difference
between the v, of charm and anti-charm quarks. The uncertainties of the current measurement from STAR are too large to make a conclusion on the difference between v, of D° and DY, and calls
for measurements with improved precision.

In this poster, we present reconstruction of D? and D? mesons by an algorithm based on the Kalman Filter (KF Particle Finder package) in Au+Au collisions at v/syy = 200 GeV using data collected
with the Heavy Flavor Tracker during the 2014 RHIC run. The KF particle finder package provides estimation of not only the tracking parameters themselves but also their corresponding covariance
matrices as well. By using such additional information in the D° reconstruction, the signal significance is improved considerably. The D° and D9 raw signals reconstructed by KF Particle and the
significance improvement are presented.
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Event and Track Selection

600 million minimum bias events of Au+Au collisions at Vs, = 200 GeV taken in 2014
DO(D%) > K+t decay channel, BR = (3.950 + 0.031)%

Particle identification (PID): TPC(dE/dx)+TOF (using TOF PID when it is available), |n]|<1 KF Particle Performance

Require HFT hits to get high resolution in track impact parameter Standard method: 600 million minimum bias events analyzed
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KF Particle method:
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e Daughter particles(K,mt) are described by vector rid={x,y,z,px,py,pZ,E} and its covariance matrix Cid P, (GeVic) p, (Gevrc) p. (GeV/c)

* Set initial estimation of mother particle’s (D°) ryand C,

* Filter daughter particle (K or i) using the Kalman Filter mathematics

* Use daughter particles' rid, Cid and mother particle’s (D°) r;_4, C;_;to estimate 1}, C;

* Iterate over all daughter particles, and get the final estimationon D°r_, C,

* User,, C, and primary vertex to calculate mother particle (D°) decay length and its uncertainty
Apply cuts on mother particle (D°) to suppress combinatorial background

Summary and Outlook

 Summary: significantly improved DP signal significance using KF Particle on STAR Au+Au data
( about 100% more D° candidates and 30% higher signal significance for the full p; range)
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* Outlook: combine improved D° signal with D* to obtain D and D v, difference
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