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Introduction

B. Kopeliovich, ISMD2023

* Open heavy flavor: Charm and beauty quarks are T,
produced in initial hard scatterings and experience the B ::;:ij:mm
entire evolution of A+A interactions to} — b &

* Mass dependence of jet quenching in sQGP is expected @t

* Flow of open heavy flavor hadrons helps elucidate S

< 15 GeV
interaction of HF with medium, thermalization and A
production mechanisms of HFF and probe sQGP i

roperties e
p Op L (fm)

I ——

Andronic, P. B. Munzinger et al

* Quarkonia: Thermometer of QGP via their

suppression pattern (Satz, Matsui) ' MY

Many effects play a role like dissociation in QGP, cold

matter absorption, recombination/coalescence from c, |

CbaI' g1 e(T,) LT,




The STAR Experiment at RHIC
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Detectors used for open heavy flavor: Heavy Flavor Tracker (HFT), Time
Projection Chamber (TPC), Barrel Electromagnetic Calorimer (BEMC) Time-Of-
Flight detector (TOF). Electron (e+,e—) identification : Delta(phi)=4pi, |eta<1
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STAR new paper on heavy flavor decay electron elliptic flow (v2)
in Au+Au collisions at 27, 54 (0-60%) compared to 200 GeV

STAR Collaboration, ArXivL 2303.03546, accepted by PLB
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* The elliptic flow of heavy flavor electrons
in Au+Au collisions at 54.4 GeV is
comparable to 200 GeV, and non-
zero above pT 0.5 GeV/e, indicating
strong charm quark interactions

with the medium

* The elliptic flow of heavy flavor electrons
in Au+Au collisions at 27 GeV is
consistent with zero at all pT within

large uncertainties

* The elliptic flow of heavy flavor electrons
in Au+Au collisions at 54.4 GeV at
hight pT is consistent with the
expected v2 assuming that the ¢
quark follows the Number of

constituent Quark scaling



STAR new paper on heavy flavor elliptic flow (v2) in Au+Au
collisions at 27, 54 (0-60%) compared to 200 GeV

STAR Collaboration, ArXivL 2303.03546, accepted by PLB

* The elliptic flow of pions, phi,
and DO and heavy flavor

electrons in Au+Au
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STAR (2022) Evidence of Mass Ordering of Charm
and Bottom Quark Energy Loss in Au+Au Collisions

PHSD: Parton-Hadron-String-Dynamics model
Duke: modified Langevin transport model

Both models include heavy quark (HQ) diffusion in
the QGP medium, HQ hadronization through
coalescence and fragmentation and mass-dependnet
energy loss mechanisms

Data consistent with model predictions

R(AA) vs pT of e+b—=>e: STAR and
PHENIX are consistent

Evidence of mass ordering of R, , of

electrons from bottom and charm in
Au+Au collisions at 200 GeV is
observed

Results are consistent with models
including mass-dependent energy loss

mechanisms

STAR Collaboration, EPJC 82 (2022) 1150, arXiv:2111.14615
PHENIX Collaboration, PRC93, 034904 (2016), 1509.04662
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PHENIX p+p

PHENIX p+p &
This analysis ® _#

NLO pQCD (Vogt) (m = 4.75 GeV)
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FIG. 29. Bottom cross section o,; as a function of /s. Un-
certainties due to rapidity extrapolation are not included in
the LHCb measurements. Measured cross sections are com-
pared to NLL and NLO calculations.
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STAR preliminary
Au+Au s, =200 GeV
Centrality 0-10%

STAR preliminary
Au+Au |5, = 200 GeV
Centrality 40-80%
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p+p reference (STAR): Phys. Rev. D 86, 072013, (2012)
DO (STAR): Phys. Rev. C 99, 034908, (2019).

Jan Vanek, OM 2022
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STAR (2020,2021) First A, and D_ measurements

STAR Collaboration, PRL 124 (2020) 17, 172301

Au+Au s, =200 GeV, 3 < p.<6GeVic

p+p

.A;'*A-c A+ A
T+ T

D%+D° ng
--- Catania (coal.) PYTHIA
--- Catania (coal.+frag.) ¥PYTHIA,CR .

w
l

Baryon/Meson Ratio

l |
200 300
Number of Participants (Npan)

STAR, Phys. Rev. Lett. 124 (2020) 172301
STAR, Phys. Rev. Lett. 108 (2012) 072301
STAR, Phys. Rev. Lett.97 (2006) 152301
S.Plumari, et al., Eur. Phys. J. C 78 (2018) 348
C.Bierlich, J.R.Chrisiansen, Phys. Rev. D 92 (2015) 094010

* A/DVand D/ DY ratios in 200 GeV
Au+Au are higher than PYTHIA

* PData are in accordance with models

that include coalescence

hadronization of charm hadrons
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STAR Collaboration, Phys. Rev. Lett. 127, (2021), 092301
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{8100 = 200 GoV, inclusive Jhy
% STAR p+Au, ly] <0.5
() PHENIX d+Au, |y| <0.35

@® STAR Au+Au, 0-20%, |y| <0.5 ‘
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PHENIX |5,=200 GeV LHCb p+Pb |[5=5 TeV
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Conclusions and Outlook

* Flow results suggest strong interaction of heavy quarks with medium above

sqrt(s)=27 GeV Au+Au

* Evidence for mass ordering of bottom and charm (measured via b, ¢-> e) in

Au+Au 200 GeV has been observed at RHIC

* Lambda(c), D in agreeement with assumption of coalescnce

* p+Au, d+Au: J/Psi and Psi(25) dominated by initial effects in forward rapidity.
Psi(25) suppreessed in backward rapidity.



|z| <10 em

2023 24(28) | 9(13) 3.7 (5.7)nb~! 45(6.9)nb~!

2024 | plpt 200 |24(28) | 12(16) | 0.3(04)pb ' [5kHz] | 45(62) pb~!
4.5(6.2) pb~1 [10%-str]

2024 | p'+Au | 200 5 0.003 pb~! [5 kHz] 0.11 pb~!
0.01 pb~! [10%-str]

24 (28) | 20.5(24.5) 13 (15) nb~! 21 (25)nb~!




Thank you very much
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sPHIENIX

Exceptional performances expected for open heavy flavor

Cleanly separate open bottom meson via DCA

DCA resolution of charged pions Prompt and non-prompt D-meson DCA
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