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* Introduction

 Open Heavy flavor at STAR

« p+p collisions — test pQCD
« D% and D" cross-sections
 Electrons from charm and bottom decay

« A+A collisions — QGP properties
« D% Ry, — charm quark energy loss
« DY flow — charm quark collectivity
- D/D% and A /D° — charm quark hadronization
- B-decay daughter R,, — bottom quark energy loss

 Summary and outlook
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Open Heavy Flavor in p+p
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* Open heavy flavor production cross-sections in p+p collisions can be
described by pQCD calculations but with large theoretical uncertainty
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* Open heavy flavor production cross-sections in p+p collisions can be

described by pQCD calculations but with large theoretical uncertainty
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STAR Heavy Flavor Tracker
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Improvement with HF T

2010/2011 w/o HFT: PRL 113 (2014) 142301

2014 w HFT: PRL 118 (2017) 212301
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DY Rya — Charm Quark Energy Loss
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« High p+: significant suppression
in central Au+Au collisions

 New Au+Au HFT results have
improved statistical and
systematic precision

* p+p precision to be improved
using 2015 data

STAR 2010/11: PRL 113 (2014) 142301

Significant suppression for DY production at high p; in central 200 GeV
Au+Au collisions. Results at low py, other centrality and p/d+Au soon
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DY v, and v, — Charm Quark Collectivity
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* Significant D meson v, and v,
* D meson v, and v; follow the same NCQ scaling as light hadrons
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DY v, and v, — Charm Quark Collectivity
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* Charm quarks flow, and may have reached a local equilibrium
with the medium
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Charm Quark Hadronization

dN/p-dp-dy
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Baryon-to-meson ratio enhancement
at intermediate p; due to
hadronization through coalescence
Strangeness enhancement due to
high production rate gg-> ss in QGP
Will we see the same enhancements
in heavy flavor sectors?
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N\J/DP - Charm Quark Hadronization

First measurement of charmed baryon in heavy-ion collisions
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The A/DP ratio in Au+Au collisions is significantly larger than that in p+p
— charm quark hadronization in heavy-ion collisions through coalescence
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D./D° - Charm Quark Hadronization
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The D /DO ratio in 200 GeV Au+Au collisions significantly larger than in p+p
— charm quark hadronization in heavy-ion collisions through coalescence
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Bottom R,, at RHIC
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- We have measured 3 different decay channels of B hadrons enabled by the HFT.
I — ~900M MB (2014) +~1.2 nb" HT events (2014 +2016)

2 — ~900M MB (2014)
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— Bottom Energy Loss
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B->D° R,, — Bottom Energy Loss
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B->e Ry, — Bottom Energy Loss
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Bottom R,, at RHIC
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« Suppression of B-decayed J/y and D° for p- > 5 GeV/c
- significant AE,
« eBR,,>eP Ry,
— consistent with expectation AE, <AE_
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Compare with Model Calculations
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Summary and Outlook

24

Charm quarks strongly interact with QGP
* supported by D° flow at low p; and suppression at high p-

Charm quarks thermalize with the QGP medium
 supported by D° flow

Charm quarks hadronize through coalescence

« supported by D/D° and A_/D° enhancements

Mass hierarchy of parton energy loss AE, <AE_

* Hint from B->e and D->e R,,

New results from 2015-2016 data, and on p+Au, d+Au, HF
correlations ... are underway. Stay tuned!

Zhenyu Ye



25 Zhenyu Ye



26

Open HF production in A+A collisions

Heavy quark tomography

« produced mostly from initial hard parton
scatterings at RHIC energies; exposed to
the whole evolution of the QGP

« vyield or mass not (significantly) altered
within the QGP

Sensitive to parton-medium interactions
and medium properties

« Comparing light, charm and bottom to
disentangle radiative vs collisional energy
losses

« Compare different charm hadron (D, D, ., ,

S

\.) yields to study hadronization

« Extraction of p- and T-dependent parton
transport coefficients needs precise
charm and bottom data at both low and
high p; from RHIC and LHC

3

JET Coll. 2014

} _Au+Au at RHIC,

<Pb+13b at LHC,
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Open HF correlations
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« eHF/D-h in p+p described by PYTHIAS8, large uncertainty for D—D
»; Away side suppression erf-h in 0-10% Au+Au collisions relative to 40-60%
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HF in d+A collisions at RHIC
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HF in d+A collisions at RHIC
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SPHENIX (2022-2026)

0.4

0.2

OO

Rep (0-109/60-20%)

2 4 g ]
Transverse Momentum p_(GeV/c)

N 1
10

LI I T [ L ] L L
SPHENIX: -
—= directy
8% —— Db-jet _
6 - Jet i
et - ||
;*+ A—A—A—A—A—A—A—A—ATA—A—A AA-‘.%..%.ll |
A * 1 | T i
_l 1 11 l | I l L L1 I 1 i l 1 | — I | l i l | I l_‘
10 20 30 40 50 60 70 80
p. (GeV/c)
T aau@moGy  ——omen
C i00BMB @ T B-meson (m, scaing) |
'I:_ . maghuﬂﬂ_z
| i - oo _L .%- .TLQT;.LJL‘L ¢ ]
[ Au+ Au@ 200 GeV, 1008 MB. . lvrﬁT T

T S S R
Transverse Momentum p_ (GeV/c)

Zhenyu Ye



