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p+p A+A

Jet quenching at high-energy heavy-ion collisions

Introduction
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+

In-Medium Energy Loss 

“Dead cone effect” :

∆𝐸𝑏 < ∆𝐸𝑐< ∆𝐸𝑞 < ∆𝐸𝑔



2019/8/18 D-jet,  Sa Wang 4

Heavy flavor jet

Heavy flavor jet—heavy quark (HQ) inside the jet cone with 
the jet radius parameter 𝑅.

CMS collaboration ,PRL 113(2014)132301
W. Dai S. Wang B-W. Zhang E. Wang,  arXiv: 1806.06332

Talk by W.Dai tomorrow
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CMS-PAS-HIN-18-007

Radial profile of D meson in jets

𝑟 = (∆ϕ𝐽𝐷)
2+(∆η𝐽𝐷)

2

➢ The recent CMS  measurements provide a new perspective to study the 
interaction mechanisms between heavy quarks and the medium in the 
nucleus-nucleus collisions
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NLO+PS MC event generator ---- SHERPA
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NLO+PS MC event generator ---- SHERPA

arXiv :1906.01499

➢SHERPA can well describe the heavy 
flavor jet production in p+p collisions 
at 2.76 TeV, 5.02 TeV and 7 TeV.

arXiv :1806.06332
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𝐷0 radial profile in jets in p+p collisions

arXiv :1906.01499

➢ SHERPA provides a good description to the CMS measurements in p+p collision.

➢Different shape of the radial distribution in jets for low 𝑝𝑇 and high 𝑝𝑇 D meson.

𝑟 = (∆ϕ𝐽𝐷)
2+(∆η𝐽𝐷)

2
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In-Medium E-loss: Radiative



2019/8/18 D-jet,  Sa Wang 10

In-Medium E-loss: Collisional
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𝑫𝟎 radial profile in jets in pp and PbPb

➢ Our simulations can fairly describe the data of D meson radial distribution in 
𝑗𝑒𝑡𝑠 measured by CMS collaboration, both in p+p and Pb+Pb collisions. 

➢ For low 𝑝𝑇 D meson,  a significant modification was observed in Pb+Pb
collisions relative to the pp baseline.

arXiv :1906.01499
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Medium modification

➢A significant modification is observed in the low D meson 𝑝𝑇.

➢ Suppression in small 𝑟 region(close to the jet axis) and enhancement in larger 𝑟
region for 4-20GeV indicates that D mesons diffuse to larger radius region due 
to the in-medium interactions.

➢No significant modification for the high 𝑝𝑇 D meson.

arXiv :1906.01499
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Radiative & Collisional

➢The total diffusion effects decrease with increasing 𝑝𝑇.

➢The ratio ∆𝑟/∆𝐸 is sensitive for the parameter Ds in collisional mechanism but 
not sensitive to ො𝑞0 , which may indicate an essential difference between 
elastic and inelastic interaction.

arXiv :1906.01499
∆𝑟 = (ϕ𝑐 − ϕ𝑐

0)2+(η𝑐 − η𝑐
0)2
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Centrality dependence

➢Total diffusion effects of D meson 
are strongly dependent on the 
collision centrality.

➢ Radiative mechanism seems more 
sensitive to the centrality than 
collisional mechanism, from 0-10% 
to 10%-30%.
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𝑫𝟎 radial diffusion in jets at the RHIC

➢ In central Au+Au collision at 200 GeV, weaker modification is observed than 
that in Pb+Pb collisions at 5.02 TeV.

➢Mainly because the lower temperature of the QGP formed in Au+Au
collisions than Pb+Pb collisions.

arXiv :1906.01499
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c-jet RAA

arXiv :1906.01499



• We present the first theoretical calculation of the radial distribution of a D 

meson in  jets . 

• We estimate the net effect on the charm diffusion from collisional and 

radiative mechanisms and demonstrate the 𝑝𝑇 dependence of this effect.

• The ratio ∆𝑟/∆𝐸 is sensitive to 𝐷𝑆 but not ො𝑞 , which indicates an essential 

difference between elastic and inelastic interaction.

• The nuclear modification factor 𝑅𝐴𝐴 both at the RHIC and the LHC are 

predicted.

Thanks for your attention !
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Summary


