Measurements of charm and bottom production
Aie via semi-leptonic decays in Au+Au collisions at
Wi Vsnn = 200 GeV at STAR

Yingjie Zhou, for the STAR Collaboration
Central China Normal University

Abstract

Systematic investigation of charm and bottom productions and their modifications in heavy-ion collisions is crucial for understanding the parton energy loss mechanism inside the QGP. Electrons from semi-
leptonic decays of open heavy-flavor hadrons can serve as a proxy for heavy quarks with the possibility of triggering on them during data taking to gain statistics.

The STAR Heavy Flavor Tracker (HFT) provides an excellent track pointing resolution which allows to separate electrons originating from open charm and bottom hadron decays based on their measured
Distance of Closest Approach (DCA) to the primary vertex. In this poster, we present the nuclear modification factors Raa and Rcp of the charm- and bottom-decayed electrons as a function of transverse
momentum (2 < pr < 8.5 GeV/c) at mid-rapidity in Vsnn = 200 GeV Au+Au collisions for various centrality classes. The measurements utilize the data with the HFT from RHIC runs in 2014 and 2016.
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- Study flavor dependence of parton energy loss:
- Theoretical prediction for AE in medium: AEg> AEq> AEc > AEp?
- Precise measurements of charm and bottom hadron nuclear modification factors separately are
crucial to test the mass hierarchy of the parton energy loss
- DCA s used to separate the bottom hadron decay electrons from charm hadron decay electrons

Multivariate Data Analysis (MVA) electron identification
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- Combine electron and pion detector response Template fit for electrons DCA
distributions into a single discriminating variable
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- The isolation cut does not affect the signal electron efficiency by more than 20% for p+ > 2 GeV/c

+The bottom-decayed electron fraction in Au+Au collisions at Vsnn = 200 GeV is extracted
- Bottom fraction enhanced in central collisions, approaching p+p values towards peripheral
- The nuclear modification factors Raa of the charm- and bottom-decayed electrons are
obtained separately for 0-80% Au+Au collisions
- Raa (c—e) < Raa (b—e) (~30 at prf =2 -8.5 GeV/c)

- Consistent with mass hierarchy of parton energy loss (AEc > AEp)
- Ratio of Rcp
- Cleaner measurement as dominant systematic uncertainties nearly cancelled
- Rcp(0-20%/20-40%) > 1 with significance of 4.40 (stat.+syst.)
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