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Why heavy flavor?

+ Mcb >> Taap, Naco
= Produced early dominated through initial hard scatterings
= Cross sections calculable with pQCD
= Heavy quarks are ideal probes to study Quark-Gluon Plasma

0 035 S 10

Initial conditions
-Directed Flow

=B field Heavy quark diffusion
L 1 dinal al -Elliptic Flow
=Longitudinal protile =>Thermalization Energy loss
=2nTDs -Raa+Rcp Hadronization
=>Collisional +radiative -A.+Ds production
=AE(m) =Coalescence vs. vacuum
fragmentation
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Qutline of open heavy flavor measurements at STAR
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STAR detector

In| < 1 with full azimuthal coverage

] [ Time Projection Chamber
(TPC)

= Momentum determination

= PID through dE/dx

Time of Flight (TOF)
= P|D through 1/p
= Timing resolution:~85 ps

Barrel Electromagnetic

Calorimeter (BEMC)

= clectron PID through p/E

= Triggering on high-p+
electrons

Heavy Flavor Tracker (HFT)

4 = Excellent DCA resolution in

) both r¢ and z directions:
(2014-2016) |ESSSEE | ~30umatp = 1.5 GeV/c
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STAR detector

In| < 1 with full azimuthal coverage
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/\C/DO ratio
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+ Significant enhancement of A¢/D° compared to PYTHIA/fragmentation baseline
+ The A/DO ratio is comparable with light flavor baryon-to-meson ratios
+ Consistent with charm quark hadronization via coalescence
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DS/DO ratio
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+ Significant enhancement of Ds/D° ratio compared to PYTHIA and p+p @ 7 TeV

+ Comparable to Pb+Pb @ 5.02 TeV

+ Models incorporating coalescence with enhanced strangeness production qualitatively
describe data
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b/c— electrons Raa
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+ Raa (c—e) < Raa (b—e) (~30 at 3-7 GeV/c)
= Consistent with mass hierarchy of parton energy loss
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DO vo and b/c— electrons v
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+ Significant enhancements of Ac/D9, Ds/D0 ratios in Au+Au w.r.t.
pP+p

= |mportant role of coalescence in charm hadronization

+ Hierarchy of b/c—¢e R,,in Au+Au 200 GeV

= Mass dependence of parton energy loss (AE:> AEp) in the
QGP

+ DO v is similar to those of light hadrons
= (Charm quarks may be thermalized

+ Non-zero b—e v, with significance > 30
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