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Abstract. We study the propagation of charm quarks in the quark-gluon plasma (QGP)
created in ultrarelativistic heavy-ion collisions at LHC within EPOSHQ model. The interactions of heavy quarks with the light partons in ultrarelativistic heavy-ion collisions
through the collisional and radiative processes lead to a large suppression of ﬁnal Dmeson spectra at high transverse momentum and a ﬁnite D-meson elliptic ﬂow. Our
results are in a good agreement with the available experimental data.

1 Introduction
At LHC the QGP is produced in ultrarelativistic heavy-ion collisions and the nuclear modiﬁcation
factor, RAA , and the elliptic ﬂow, v2, of D mesons are measured [1, 2]. The RAA of intermediate- and
high-pT D mesons is signiﬁcantly below unity. It indicates a large energy loss of high-pT heavy quarks
in the QGP. Many theoretical models describing the D-meson observables in heavy-ion collisions [3–
6]. It remains, however, a challenge to describe RAA and v2 within the same model input.
In this contribution we present the nuclear modiﬁcation factor and the elliptic ﬂow of D mesons
in heavy-ion collisions at LHC calculated using the diﬀerent iterations of the EPOSHQ model, in
particular, MC@sHQ+EPOS2, MC@sHQ+EPOS3 and EPOSHQ models.

2 The model
MC@sHQ+EPOS2 model couples a Monte Carlo propagation of heavy quarks [7], MC@sHQ, to the
3+1 dimensional ideal ﬂuid dynamical evolution of the QGP from EPOS2 initial conditions [8], which
combine perturbative QCD (pQCD) calculations of the hard scattering with the Gribov-Regge theory.
In MC@sHQ+EPOS3 model we couple MC@sHQ with the recent upgrade EPOS3 that includes a
viscous ﬂuid dynamical evolution, based on [9].
We initialize the heavy quarks at the original nucleon-nucleon scattering points according to the
pT -distribution from pQCD results in ﬁxed order plus next-to-leading logarithm (FONLL) [10]. In
EPOSHQ model we implement the heavy quarks directly from EPOS3 initial conditions with initial
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state shadowing included. The heavy quarks in EPOS3 can be produced during the spacelike cascade, the born process and the partonic shower. Heavy quarks interact with plasma partons by either
elastic or radiative collisions. The evolution of heavy quarks is described by the Boltzmann equation.
The heavy quarks form hadrons via coalescence or fragmentation on the hypersurface of constant
temperature T = 155 MeV.

3 The nuclear modiﬁcation factor and elliptic ﬂow
We perform 10000 heavy-quark events per EPOS2 ideal or EPOS3 viscous ﬂuid dynamical event. In
Figs. 1 and 2 we show our results for D-meson nuclear modiﬁcation factor and elliptic ﬂow in heavyion collisions at LHC energies within MC@sHQ+EPOS3 model (red lines) as well as the comparison
to the MC@sHQ+EPOS2 results (blue lines) taken from [11]. In each model we perform calculations

Figure 1. D-meson nuclear modiﬁcation factor
calculated in MC@sHQ+EPOS2 model (blue lines)
in comparison to the MC@sHQ+EPOS3 results (red
lines). Experimental data are taken from [1].

for two scenarios, with purely collisional energy loss (dashed lines) or with collisional+radiative
energy loss (solid lines). Both models show a reasonable agreement with the experimental data
for the RAA of D mesons at pT > 5 GeV. The larger suppression of D-meson yield is seen for the

Figure 2. D-meson elliptic ﬂow calculated in
MC@sHQ+EPOS2 model (blue lines) in comparison
to the MC@sHQ+EPOS3 results (red lines).
Experimental data are taken from [2].

MC@sHQ+EPOS3 results at intermediate pT . If the initial state shadowing is not included the results
from both models are overestimated at low pT . MC@sHQ+EPOS2 and MC@sHQ+EPOS3 results
for the elliptic ﬂow of D mesons are in a good agreement with the experimental data for the whole
range of pT . MC@sHQ+EPOS3 results show the enhancement of v2 at intermediate pT in comparison
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to MC@sHQ+EPOS2 results. The ﬁnal elliptic ﬂow of D mesons can be sensitive to the D-meson
rescattering in the hadronic phase [12], we need to include the hadronic contribution for further study.

Figure 3. D-meson RAA obtained within EPOSHQ
model in comparison to the experimental data [1].

In Fig. 3 we present the D-meson nuclear modiﬁcation factor calculated in EPOSHQ model for the
central heavy-ion collisions at LHC. The calculations show a good agreement with the experimental
data for whole range of pT . For two scenarios (pure collisional and collisional+radiative) we obtained
almost the same behavior. The presence of the initial state shadowing helped us to describe well the
RAA of D mesons at low pT .

4 Conclusions
In this contribution we have shown the results for D-meson observables in ultrarelativistic heavyion collisions at LHC calculated within EPOSHQ model. EPOSHQ model is able to describe the
nuclear modiﬁcation factor and elliptic ﬂow of D mesons in heavy-ion collisions at LHC energies
with the same initial setup. For the central lead-lead collisions the importance of including initial
state shadowing was presented.
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