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Introduction
In the early days most of the interests were
focused on the suppression of charmonium
states [1, 2] of collider experiments at SPS and
RHIC, but several observations are yet to be
understood namely the suppression of ψ (1S)
does not increase from SPS to RHIC, even
though the centre-of-mass energy is increased
by fifteen times. The heavy-ion program at
the LHC may resolve those puzzles because
the beam energy and luminosity are increased
by ten times of that of the RHIC. Moreover
the CMS detector has excellent capabilities for
muon detection and provides measurements of
ψ(2S) and the Υ family, which enables the
quantitative analysis of quarkonia. That is
why the interest may be shifted to the bottomonium states at the LHC energy.
In the present article, we shall employ
quasi-particle model for hot QCD equations
of state [3] to extract the debye mas which is
obtained in terms of quasi-particle degrees of
freedom.

1. Heavy quark potential and debye mass in isotropic medium
A potential model for the phenomenological
descriptions of heavy quarkonium suppression
would be quite useful inspite of the progress
of direct lattice QCD based determinations of
the potential. We can obtain the mediummodification to the vacuum potential by correcting its both Coulombic and string part
with a dielectric function ǫ(p) encoding the effect of deconfinement [4]. Now the imaginary
part of the potential in the QGP medium has
been considered, which reads [5, 6].Here we
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had used the temperature dependence of the
quasi-particle Debye mass, mQP
D in full QCD
with Nf = 3 to determine bottomonium suppression.

2. Binding energy and Survival of
bottomonium state
The solution of the Schrödinger equation
gives the eigenvalues for the ground states and
the first excited states in bottomonium (Υ, Υ′
etc.) spectra :


mQ σ 2
iso ŝ≫1
+ αmD ; n = 1, 2 · ··(1)
Re Ebin =
m4D n2
where mQ is the mass of the heavy quark.
In our analysis, we have fixed the critical
temperature (Tc = 0.197GeV ) and have taken
the quark masses mQ , as mΥ = 4.5 GeV,
mΥ′ = 5.01 GeV and mχb = 5.18GeV, as calculated in [9] and the string tension (σ) is
taken as 0.184GeV 2 .
As we know, dissociation of a quarkonia
bound state in a thermal QGP medium will
occur whenever the binding energy, EB of the
said state will fall below the mean thermal
energy of a quasi-parton. In such situations
the thermal effect can dissociate the quakonia bound state. To obtain the lower bound
of the dissociation temperatures of the various
quarkonia states, the (relativistic) thermal energy of the partons will 3 T . The dissociation
is suppose occur whenever,
ŝ≫1

Re Eiso
bin = EB (TD ) = 3TD .

(2)

The TD ’s for the bb̄ sates Υ, Υ′ and χb with
the dissociation temperature are listed in Table I for EoS. We observe that (on the basis of
temperature dependence of binding energy) ψ ′
dissociates at lower temperatures as compared
to J/ψ and χc for the equations of state.
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FIG. 1: The variation of integrated survival probability versus N for Υ at SN N =5.02 TeV with
preliminary CMS data [8] and 2.76 TeV with preliminary CMS data [7].The experimental data are
shown by the squares with error bars whereas circles and diamond represent with () without () sequential
melting using the value of TD ’s and related parameters from Table I for equation of state.

TABLE I: Dissociation temperatureTD (for a 3flavor QGP), using quasi-particle debye mass for
bottomonium states, for EoS2.
State
Υ
Υ′
χb

τF
0.76
1.90
2.60

TD
2.04
1.58
1.65

c2s (SIQGP)
0.335
0.328
0.331

ǫs (SIQGP)
27.05
9.35
11.21

ǫs (Id)
27.09
9.44
11.34

The -integrated inclusive survival probability of Υ in the QGP becomes [10].
hS

incl

i = 0.6Υ + 0.3χb + 0.1Υ′

(3)

3. Results and Conclusions
Here we are using the values as inputs listed
in Table I to calculate for EOS.The experimental data (the nuclear-modification factor
RAA ) are shown by the squares with error bars
whereas circles represent sequential suppression. We had compared our results with the
experimental results for the case of η/s = 0.08
and found good agreement. We observe from
the fig 1 that for both the directly and sequentially produced Upsilon (Υ) are quite high
with the higher values of TD ’s for deal equation of states. We find that the survival probability of sequentially produced Υ is slightly
higher compared to the directly produced Υ
and is closer to the experimental results. We
have studied the sequential suppression for
bottomonium states at the LHC energy by us-

ing quasi particle debye mass. We have found
a good agreement with the experimental data
from LHC 2.76 TeV/nucleon Pb-Pb, and LHC
5.02 TeV/nucleon Pb-Pb collisions [11, 12].
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