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Introduction
We observed the medium modification of

masses and decay constants of scalar D and
B mesons in hot and dense strange medium
using chiral SU(3) model and QCD sum rule
approach. If D meson get large mass re-
duction, then higher charmonium states can
decay to these mesons instead of J/ψ(cc̄),
hence J/ψ is suppressed. Similarly, Υ(bb̄)
will be suppressed if B meson undergo large
mass reduction in the medium. The under-
standing of in-medium properties of D and
B mesons will be important for experiments,
like, CBM(Compressed Baryonic Matter) and
PANDA(anti-Proton Annihilation at Darm-
stadt) under FAIR project at GSI, Germany.

Methodology
In this section, we will discuss the method-

ology used in the present investigation. We
start with chiral SU(3) model, which is based
on the broken scale invariance, non-realization
and broken scale invariance properties of chi-
ral symmetry. It includes an effective La-
grangian density, which can be solved using
mean field approximation, to calculate the
coupled equations of motion for scalar field σ,
ζ and scalar dilaton field χ. We can solve these
coupled equations of motion to calculate the
temperature and density dependence of fields
in strange medium. Using broken scale in-
variance we can evaluate gluon condensates in
term of above mentioned fields and also scalar
quark condensates < qq̄ >, can be evaluated
through explicit symmetry breaking term of
the Lagrangian density within chiral SU(3)
model [2]. Condensates, which we found from
chiral model, acts as input in QCD sum rule
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equation of D0 and B0 mesons. In QCD Sum
rule, we start with two point correlation func-
tion, which is divided into a vacuum part, a
static nucleon part and pion bath term. In
present investigation, we observed the tem-
perature dependence through the scalar fields
of chiral SU(3) model, instead of considering
the contribution through pion bath term. The
nuclear expectation value of quark and gluon
condensates are substituted in QCD sum rule
of scalar meson [2, 3]. These condensates can
be further used to calculate the shift in masses
and decay constants of D0 and B0 mesons [3].

Results and Discussion
The values of masses, decay constants and

threshold parameters of D0(B0) mesons are
2.355(5.74), 0.334(0.28) GeV and 8(39) GeV 2,
respectively. Nuclear saturation density cho-
sen in this paper is 0.15 fm−3. The value
of coupling constants gD0NΛc

≈ gD0NΣc
≈

gB0NΛb
≈ gB0NΣb

is approximated to 6.74 [2].
The Borel window, chosen to neglect the un-
certainty originated from Borel transforma-
tion, for D0 and B0 are, (5-9) GeV 2 and (27-
35) GeV 2, respectively. In fig.1(fig.2) we show
the variation of masses(decay constants) of D0

and B0 mesons with squared Borel mass pa-
rameter, M2 for different values of baryonic
density ρB , strangeness fractions fs and tem-
perature T of the medium. Strangeness frac-

tion fs, is defined as, fs =
∑

i |si|ρi
ρB

. Here,

si, is the number of strange quarks and ρi is
the number density of ith baryon [1]. In non-
strange medium, i.e, fs = 0 and at tempera-
ture T = 0, when we increase the density from
ρB = ρ0 to ρB = 4ρ0, then, the value of shift
in mass(decay constant) of D0 and B0 changes
from 74(-8) to 146(-16) MeV, whereas, for B0

meson, it changes from 222(19) to 414(51)
MeV, respectively. Hence, masses of D0, B0

mesons increase more as compared to their
vacuum values. Positive mass shift indicates
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FIG. 1: (Color online) Figure shows the effect of
temperature T , strangeness fraction fs and den-
sity ρB on the shift in masses of D0 and B0

mesons as a function of square of Borel mass
parameter,M2.
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FIG. 2: (Color online) Figure shows the effect of
temperature T , strangeness fraction fs and den-
sity ρB on the decay shift of D0 and B0 mesons as
a function of square of Borel mass parameter,M2.

repulsive interaction with the nucleons, hence
its difficult to form D0N and B0N bound
states. On the other hand, shift in the de-
cay constants, indicate the change in decay
rates of D and B mesons. At nuclear satura-
tion density, ρB = ρ0 and temperature T =
0, on shifting from non-strange medium (fs =
0) to strange medium (fs = 0.5), the above
values change to 88(-10) and 262(33) MeV
for D0 and B0 mesons respectively. Modifi-
cation of masses and decay constants of these

mesons get modified through the modification
of quark and gluon condensates [2]. Effect
of temperature on shift is complimentary to
the above discussion. When we increase the
temperature of the medium from 0 to 100
MeV, then decrease in the magnitude of shift
in mass(decay constant) for D0, B0 mesons
is observed, e.g, for, ρB = ρ0 and in non-
strange medium, i.e, fs = 0, values of shift
in masses(decay constants) are observed to be
65(-7.6) and 194(19)MeV for scalar D and B
mesons respectively. Previous works [3, 4] us-
ing QCD and Quark meson coupling model in-
dicate the positive mass shift, which is consis-
tent with our results. It indicates that decay
of higher charmonium states to D0, B0 mesons
may be suppressed and these mesons may not
cause a decrease in J/ψ mesons in heavy ion
collision experiments.

Conclusion
In summary, we observe that, the finite den-

sity or strangeness fraction of the medium
cause an increase in the masses of scalar D
and B mesons. However, for fixed baryonic
density and strangeness fraction, finite tem-
perature of the medium cause decrease in the
magnitude of shift in masses and decay con-
stants of D0 and B0 mesons. These observa-
tion may be verified in upcoming CBM exper-
iment of FAIR project at GSI, Germany.
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