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Abstract: This is an addendum to the article JHEP 11 (2015) 205 [1]. The figures 3

(right), 4 (right) and 5 are updated with published results on non-prompt J/ψ-meson

production from the CMS collaboration [2].

ArXiv ePrint: 1506.06604

In [1] the average nuclear modification factor RAA of D0, D+ and D∗+ mesons in

Pb–Pb collisions at
√
sNN = 2.76 TeV measured by ALICE was compared with that of

non-prompt J/ψ mesons from B-meson decays measured by the CMS collaboration using

2010 data (7.28µb−1) [3]. A higher-precision measurement based on 2011 data (152 µb−1)

was recently published by the CMS collaboration [2]. The measurement for the pT interval

6.5–30 GeV/c is carried out in three rapidity intervals, including |y| < 1.2, which is more

similar to that of D mesons (|y| < 0.5).

Figure 1 shows the average of the D0, D+ and D∗+ nuclear modification factors as

a function of centrality in 8 < pT < 16 GeV/c, compared with the RAA of non-prompt

J/ψ mesons with 6.5 < pT < 30 GeV/c [2]. The latter is significantly higher than that

of the D mesons in the five centrality intervals from 0–10% to 40–50%. For example, the

average difference of the RAA values of D mesons and non-prompt J/ψ mesons in the 0–

10% and 10–20% centrality classes is larger than zero with a significance of 3.4 σ, obtained

including the systematic uncertainties, and taking into account their correlation between
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Figure 1. Comparison of the D meson RAA (average of D0, D+ and D∗+) in 8 < pT < 16 GeV/c [1]

and of the RAA of non-prompt J/ψ mesons in 6.5 < pT < 30 GeV/c measured by the CMS

collaboration [2]. The vertical bars represent the statistical uncertainties, while the filled (empty)

boxes represent the systematic uncertainties that are correlated (uncorrelated) among centrality

intervals. This figure updates figure 3 (right) of [1].
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Figure 2. Comparison of the RAA measurements with the calculations by Djordjevic et al. [4]

including radiative and collisional energy loss. Lines of the same style enclose a band representing

the theoretical uncertainty. For non-prompt J/ψ mesons in 6.5 < pT < 30 GeV/c [2] the model

results for the case in which the b quark interactions are calculated using the c quark mass are

shown as well [7]. This figure updates figure 4 (right) of [1].

the two centrality classes. In figures 2 and 3 these measurements are compared with model

calculations [4–6], as originally done in [1].

– 2 –
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Figure 3. Comparison of the RAA measurements with the MC@sHQ + EPOS2 model [5] including

radiative and collisional interactions (left) and with the TAMU elastic model [6] including collisional

interactions via in-medium resonance formation. For both models, results for the case in which the

b quark interactions are calculated using the c quark mass are shown as well [7]. In the right-hand

panel, the band between lines with the same style represents the theoretical uncertainty. This figure

updates figure 5 of [1].

The conclusions of the original publication [1] are confirmed by the comparisons that

consider the new J/ψ-meson measurements. In particular, the comparison of the D-meson

RAA with the non-prompt J/ψ-meson RAA shows a difference in the suppression of particles

originating from c and b quarks in the most central collisions. This observation is described

by theoretical calculations in which in-medium parton energy loss decreases with increasing

quark mass.

Open Access. This article is distributed under the terms of the Creative Commons

Attribution License (CC-BY 4.0), which permits any use, distribution and reproduction in
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Y.W. Baek44 , S. Bagnasco111 , R. Bailhache53 , R. Bala90 , A. Baldisseri15 , F. Baltasar Dos

Santos Pedrosa36 , R.C. Baral61 , A.M. Barbano111 , R. Barbera29 , F. Barile33 ,
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C. Loizides74 , X. Lopez70 , E. López Torres9 , A. Lowe136 , P. Luettig53 , M. Lunardon30 ,

G. Luparello26 , P.H.F.N.D. Luz120 , A. Maevskaya56 , M. Mager36 , S. Mahajan90 ,

S.M. Mahmood22 , A. Maire55 , R.D. Majka137 , M. Malaev85 , I. Maldonado Cervantes63 ,

L. Malinina, ii,66 , D. Mal’Kevich58 , P. Malzacher97 , A. Mamonov99 , V. Manko100 , F. Manso70 ,

V. Manzari36 ,104 , M. Marchisone27 , J. Mareš60 , G.V. Margagliotti26 , A. Margotti105 ,

J. Margutti57 , A. Maŕın97 , C. Markert118 , M. Marquard53 , N.A. Martin97 , J. Martin

Blanco113 , P. Martinengo36 , M.I. Mart́ınez2 , G. Mart́ınez Garćıa113 , M. Martinez Pedreira36 ,
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S.K. Pal132 , J. Pan135 , A.K. Pandey48 , D. Pant48 , P. Papcun115 , V. Papikyan1 ,

G.S. Pappalardo107 , P. Pareek49 , W.J. Park97 , S. Parmar87 , A. Passfeld54 , V. Paticchio104 ,

R.N. Patra132 , B. Paul101 , T. Peitzmann57 , H. Pereira Da Costa15 , E. Pereira De Oliveira
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Grenoble, France
72 Laboratori Nazionali di Frascati, INFN, Frascati, Italy
73 Laboratori Nazionali di Legnaro, INFN, Legnaro, Italy
74 Lawrence Berkeley National Laboratory, Berkeley, California, United States
75 Lawrence Livermore National Laboratory, Livermore, California, United States
76 Moscow Engineering Physics Institute, Moscow, Russia
77 National Centre for Nuclear Studies, Warsaw, Poland
78 National Institute for Physics and Nuclear Engineering, Bucharest, Romania
79 National Institute of Science Education and Research, Bhubaneswar, India
80 Niels Bohr Institute, University of Copenhagen, Copenhagen, Denmark
81 Nikhef, Nationaal instituut voor subatomaire fysica, Amsterdam, Netherlands
82 Nuclear Physics Group, STFC Daresbury Laboratory, Daresbury, United Kingdom
83 Nuclear Physics Institute, Academy of Sciences of the Czech Republic, Řež u Prahy, Czech Republic
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