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“Dead-cone” effect of heavy quark radiation

(2sin ©/2)%d(2sin ©/2)? dw
[(2sin©/2)? + 02)° w
Yuri L. Dokshitzer et al. J.Phys.G (1991); Phys.Lett.B (2001)

14 0(05,w)] O, = Mg/Eq < 1

- %5
dog.g+g = - Cr

0.37 0.22 0.14 0.08 6 (rad)
—_ r r r . r.r 1 1.1 1 1 1’1 T T 1 1
‘9_:':.. I B ALICE data === PYTHIA v.8 LQ/inclusive
[r no dead-cone limit
1 5 m— PYTHIA v.8
- - SHERPA === SHERPA LQ/inclusive
no dead-cone limit
] u _--*---=======l:==:==:_:
=
0.5} L
0 T T T TR W T T M N TN T MO U Y Y N A
1 1.5 2 2.5 In(1/6)

ALICE, Nature (2022) 3




“Dead-cone” effect of heavy quark in QGP
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Evolution of heavy quarks in A+A collisions
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Transport of heavy quarks in quark-gluon plasma
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Hadronization of heavy quarks in A+A collisions
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Yield suppression of heavy-flavor decay lepton
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» W < c dominates the total lepton production at low p, while g < b dominates
high pr region.
» More significant yield suppression of u « c relative to p < b, consistent with the
ALICE and ATLAS measurements. 11



Isolating the mass effect of heavy quarks
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» Coalescence and decay channel play important roles at low pr.
» Impact of pp-spectra are considerable at p; > 5 GeV.
» Mass-dependent E-loss dominates the high-p; region.

» Influence of CNM effect and fragmentation function are limited.
12



Path-length dependence of heavy quark E-loss
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» Stronger yield suppression of heavy-flavor decay lepton in Pb+Pb collisions, consistent with
the ALICE measurements.

» Longer propagation time and more efficient energy loss leads to in Pb+Pb collisions relative

to Xe+Xe.
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Scaling behaviors of heavy flavors suppression
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Summary and outlook

® [Viass effect: coalescence and decay channel are critical at low pr,
while mass-dependent E-loss pp-spectra are important at high py.

® Path-length dependence: longer propagation time and more efficient
energy loss leads to more energy loss in PbPb.

® Scaling behavior: scaling behavior of the HFL R4 4.

® Mass hierarchy at jet level: HQ jet production mechanism [2409.XXXX]

® Jet substructures: jet axis drift[2312.15518];HQ jet angularities; intra-

jet broadening (y-jet).
15
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