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Heavy quarks are expected to be produced
at the earliest stage of heavy ion collisions
and then while passing through hot and dense
quark gluon plasma(QGP) they loose energy
by colliding with the quarks and gluons and
radiating gluons. Thus, the energy loss of
the heavy quarks within the medium has been
regarded as a promising probe for the prop-
erties of QGP. The observed nuclear modifi-
cation factor RAA at the Relativistic Heavy
Ion Collider (RHIC) shows a significant energy
loss by heavy quarks in a strongly interacting
matter [1]. The large difference in the cen-
tre of mass energy of collisions at RHIC and
Large Hadron Collider(LHC), gives an inter-
esting domain of discussion of the heavy quark
energy loss at both the energies. In order to
perform a systematic test of various models
for energy loss, we have estimated the radia-
tive energy loss of a charm quark considering
DGLV formulation [2], XDZR formulation [3]
and ASW formulation [4]. We have also esti-
mated the collisional energy loss of a charm
quark considering Peigne and Peshier (PP)
formulation [5], Braaten and Thoma (BT) for-
mulation [6] and Bjorken formulation [6, 7].
We study the effect of heavy quark energy loss
at 200A GeV Au+Au collision at RHIC and
5.5A TeV Pb+Pb collision at LHC at midra-
pidity(see FIG.1).

All the results are obtained with number of
flavours Nf = 3, Cf = 4/3, mass of charm
quark mc = 1.6 GeV, αs = 0.3 and average
path length L = 4 fm. We consider the central
particle rapidity density at LHC as 2550 and
at RHIC as 1000.
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FIG. 1: Collisional(lines without symbol) and ra-
diative(lines with symbol) energy loss of charm
quark at mid-rapidity.

RAA at midrapidity
We consider a charm quark having zero

rapidity, passing through the QGP fluid at
rest(central rapidity).

The nuclear modification factor is given by

RAA(b) =
dNAA/dpTdy

TAA(b)d σNN/dpTdy
(1)

The nuclear thickness function TAA(b) for
200A GeV Au+Au collision at RHIC is ≈ 240
fm−2 and for 5.5A TeV Pb+Pb collision at
LHC is ≈ 260 fm−2 for 0 - 5 % centrality
considering Glauber model formalism. The
heavy quark cross section for pp collisions
are calculated using NLO QCD treatment [8].
The factorization and renormalization scales
µF =µR=1.5 GeV are used and the mean in-
trinsic transverse momentum < kT > is calcu-
lated from the Gaussian broadening of intrin-
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FIG. 2: RAA at midrapidity

sic transverse momentum at both LHC and
RHIC energy as 1 GeV [9]. The NLO results
have been accurately parametrised by us and
dNc/d2pT dy at RHIC and LHC energies at
y=0:

dNc

d2pT dy
=

a

(b + pT )c
(2)

TABLE I: Parameters for the charm quark distri-
bution dNc

d2pT dy
at rapidity y=0 for Pb+Pb at 5.5A

TeV and for Au+Au at 200A GeV (as given in
Eq. 2. We have used CTEQ4M PDF data set for
nucleon. The range of validity of the parameters
is pT = 5 − 20 GeV

a b c

RHIC 2.9 × 103 2.6 8.4
LHC 5.58 × 102 1.786 5.56

In FIG.2 RAA at midrapidity are shown
considering the PP collisional energy loss,

DGLV radiative energy loss and total energy
loss for both 200A GeV Au+Au collision at
RHIC and 5.5A TeV Pb+Pb collision at LHC.
FIG.1 shows that the energy loss ∆E has a
significant difference for RHIC and LHC only
after pT value 10 GeV. We also see that upto
pT about 12 GeV, the nuclear modification
factor RAA changes only marginally if only
collisional energy loss is considered, in going
from RHIC to LHC. The suppression at LHC
increases, when the radiative energy loss is
included. However it is also clear the differ-
ences will increase substantially at larger pT .
This will help us to test the models accurately.
Calculations for other energy loss formulations
are in progress.
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