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Scenes of “open heavy flavor movie” in Venice 
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𝐷0 meson 𝑅𝐴𝐴 in PbPb collisions at 𝑠𝑁𝑁 = 5.02 TeV and 
elliptic flow in pPb collisions at 𝑠𝑁𝑁 = 8.16 TeV with CMS 
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Heavy-flavour hadron decay leptons in Pb-Pb 
and Xe-Xe collisions at the LHC with ALICE

➢  Electrons at mid-rapidity, |y| < 0.7 
➢  Muons at forward-rapidity, 2.5 < y < 4 
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Transport properties from Charm to Bottom: pTransport properties from Charm to Bottom: pTT  

suppression, anisotropic �ow vsuppression, anisotropic �ow vnn and their  and their 

correlations to the bulk dynamicscorrelations to the bulk dynamics
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Measurements of open charm and bottom production 
in 200 GeV Au+Au collisions with the STAR 

experiment at RHIC 

Nuclear modification factor and Flow 
of charm and bottom quarks 

in Au+Au collisions at √sNN = 200 GeV 
by the PHENIX Experiment.
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Measurements of  strange and non strange 
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Mass hierarchy of parton energy loss in 
heavy-ion collisions
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Strong directed flow of heavy flavor as a probe of

matter distribution in heavy-ion collisions
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Production of open charm and beauty 
states in pPb collisions with LHCb

Jiayin Sun (Tsinghua University)
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Measurements of charm, bottom, and Drell-Yan 
via dimuons in p+p and p+Au at ����200 GeV 

with PHENIX at RHIC
Yue Hang Leung 

Stony Brook University
for the PHENIX collaboration

•  Introduction
•  p+p
•  arXiv:1805.02448
•  arXiv:1805.04075

•  p+Au (preliminary results)
•  Summary
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Dynamical energy loss formalism:
from explaining unexpected suppression 

patterns to implications for future experiments
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Motivation of heavy flavor 
•  Heavy quark is produced in the early stage of  the 

collisions, can used as the probe to investigate the 
hot and dense matter 
–  light quarks : can be produced in the medium also 
–  Electroweak bosons : cannot interact with colored partons in the 

medium 

•  With combined light quark, we can check the mass 
or flavor dependence 
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Energy loss mechanism 
•  Kinematics: “Dead 

cone effect” : gluon 
radiation is 
suppressed at angles 
< quark mass/energy 

•  Eloss in light quarks > 
Eloss in heavy quarks 

•  Suppression of  
induced radiation at 
low pT and the 
disappearance of  this 
effect at high pT 
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Nuclear modification factors 
(RpA or RAA) 
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inclusive B meson 
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•  No significant energy 
dependence 

•  no y-dependence at 5 
TeV, and the results are 
compatible with the 
2.76 TeV 

•  Measurement down to 
pT<3 GeV at forward 
rapidity 



B+ meson 
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•  First exclusively 
reconstructed in heavy-
ion collisions 

•  Suppression of B+ 
meson production in 
PbPb collisions 

•  B+ meson RAA ~ 0.3 to 
0.6 with no obvious trend 
within uncertainty 

•  Compatible with theory 
prediction within 
uncertainty for pT 10-50 
GeV/c 

•  Necessity for high pT 
measurement : 
distinguishing pQCD vs 
AdS/CFT base models 



B->D RpPb 
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B->D RAA 
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•  suppression of non-prompt D production in PbPb 
collisions 

•  Compatible with theory prediction that includes 
both collisional and radiative energy loss (CUJET) 

•  The model including only collisional energy loss 
(PHSD), seems to predict a difference behavior 
compared with other models and data at high-pT 

•  2.76 TeV(0-20% centrality) -> 5.02 TeV(0-10% centrality), energy independent 
•  hint of a smaller suppression for beauty than charm+beauty decay electrons at the 

same electron pT 
•  large contribution to the systematic uncertainties from the rescaled pp cross section 
•  agreement within the uncertainties with models implementing mass-dependent 

energy loss 



B->D RAA in RHIC 
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Bonus! – in XeXe 
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•  RAA ~ 0.5 in same pT range between two 
systems? 



Strangeness in B meson 
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•  First reconstructed in heavy-ion collisions 
•  Indication of less suppression of Bs comparing to B+ 

•  Ratio -> correlated uncertainties are cancelled 



Preview from LHCb 
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Zoo with heavy flavors 
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•  Compatible results from 
three beauty RAA 
measurements (non-
prompt D, B+, and non-
prompt J/ψ) 

•  Beauty seems to separate 
from charm and light flavor 
at ~ 20 GeV 

•  RAA between prompt D, 
charged particle, B+, non-
prompt J/ψ and nonprompt 
D merging above ~ 20 
GeV 



B meson (Hyunchul’s summary) 
•  In pPb, nuclear modification factor shows unity 

within uncertainties 
•  In PbPb, we can see the suppression, independent 

of  energy, rapidity 

•  Get hint of  strangeness enhancement 
•  At high pT, models only with collisional energy loss 

can’t describe data well 

•  No significant system size dependence? 
•  Bottom is less suppress than Charm 

•  LHCb will prepare exclusive B meson measurement 
in 8.16 TeV pPb 
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Prompt D meson RpA 
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•  D+
s RpPb compatible with D-meson RpPb 

•  Both compatible with unity 
•  More stringent constraints to models at low pT 



D0 RpA, RFB 
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D0 RAA - RHIC 
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ALICE, D meson RAA 
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ALICE, D meson RAA 
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CMS, D0 meson RAA 
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•  Seen increasing trends, 
going to higher pT 

•  Charm quarks lose a 
significant fraction of 
energy in the QGP 
medium 

•  RAA minimal near pT ~ 10 
GeV/c and then increases 

•  at high pT, both pQCD 
and Ads/CFT predictions 
reasonably agree with 
data 

•  at low pT, PHSD with 
shadowing describes our 
data better 



Λc (udc, 2.29 GeV/c) 
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Baryon 
Strangeness 

Meson 
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consistent STAR and ALICE? 
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D meson (Hyunchul’s summary) 
•  Non-strange D meson is strongly suppressed in 

PbPb, increasing with centrality, no significant 
energy dependence 

•  Strangeness is enhanced, independent of  centrality 

•  Baryon/meson ratio shows centrality and pT 
dependency, energy independence, and larger than 
expected in PYTHIA 
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Fine
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