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Mass hierarchy effect in energy loss mechanisms

The experimental observations of R,,mass hierarchy (i.e., dead cone)

attributed and analyzed within radiative models PLB 519, 199 27:4PDT(0.02TEV pp) + 530 b (5,02 Te PLPY)
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Challenges: PLB 782, 474-496

e Asearch for an observable, which can disentangle collisional from radiative energy loss

e Analytical derivation of a direct relation between collisional suppression/energy loss and heavy
quark mass

 Analytical and numerical extraction of the mass hierarchy in collisional energy losses through this
observable. 2




Our approach: DREENA-C framework

DREENA-C (Dynamical Radiative and Elastic ENergy loss Approach + Constant temperature):
D. Zigic, I. Salom, J. Auvinen, M. Djordjevic and M. Djordjevic, JPG 46, no.8, 085101
e |tis based on Dynamical energy loss formalism: M. bjordjevic and M. Djordjevic, PLB 734, 286
e Finite T, finite size medium consisting of dynamical partons
e Based on finite T Field Theory and generalized HTL approach
e Collisional + radiative energy losses
e Finite partons mass, applicable to light and heavy flavor
e Finite magnetic mass effect
 Running coupling
e Relaxed soft-gluon approximation

e |ts predictions are in a very good agreement with experiments, i.e.:
* High-p1 R,, data
e Both light and heavy flavors (h%, D, B) = explaining heavy-flavor puzzle
e All available centrality ranges

The framework can adequately describe high-p. parton-medium interactions! |5
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Mass hierarchy in energy loss — search for an observable
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Analytical derivation: What is reflected through a new observable?

B. Ilic and M. Djordjevic, arXiv:2203.06646 [hep-ph]
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Surprisingly simple
relation:
Applicable to RHIC and LHC
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e Specific guidelines on where future
experimental efforts regarding
extracting mass hierarchy in
collisional energy loss should be
focused:

» At lower pr—> accessible at both
RHIC and LHC

Higher precision measurements
needed

B meson suppression data would be
beneficial

B meson (non-prompt J/W) and D
meson suppression data should be
provided for the same centrality

* bins

B. Ilic and M. Djordjevic, arXiv:2203.06646 [hep-ph]

Thank you for your attention!
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DREENA-C: Numerical framework

® Heavy flavor production
® Dynamical energy loss in a finite size QCD medium
® Multi-gluon fluctuations

® Path-length fluctuations

It is analytically tractable, and its R,, predictions are practically unaffected by

more sophisticated medium evolution models (Prc 85, 044903; NPA 932, 140; IPG 42, 075105,
PLB 791, 236; PRC 99, no.6, 061902)
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D and B mesons present genuine charm and bottom
probe’s suppression.

M. Djordjevic, M. Gyulassy, R. Vogt and S. Wicks, Phys. Lett. B 632, 81-86 (2006)
M. Djordjevic, Phys. Rev. Lett. 112, no.4, 042302 (2014)

Direct and indirect (non-prompt J/W) b observables are barely
affected by fragmentation/decay functions in high-p, region.

M. Djordjevic, Phys. Lett. B 763, 439-444 (2016)
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JHEP 09, 033; PRC 72, 014905

Collisional comparable to (or even larger than)
radiative energy loss at higher-p, range:

S. Wicks, W. Horowitz, M. Djordjevic and M. Gyulassy, Nucl. Phys. A 784, 426 (2007)
M. Djordjevic, Phys. Rev. C 74, 064907 (2006)

B. Blagojevic and M. Djordjevic, J. Phys. G 42, 075105 (2015)
M. G. Mustafa, Phys. Rev. C 72, 014905 (2005)
M. G. Mustafa and M. H. Thoma, Acta Phys. Hung. A 22, 93 (2005)
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