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Vqq(r,0) = -0.712GeV + 0.801GeV 
(r x lGeV)°' - 1 

a 

 

(2) 

where  a  is the constant and  is equal  to 0.12 110], and  r  is radius  of heavy  mesons.   In  the 
thermodynamic environment of quarks  and gluons the interquark potential gets modified due to 

the color screening so that the qq potential can  be represented as: 

z«>                             (r x lGeV)°' - 1 
Vqq(r,T) = ---(-0.772GeV +0.801GeV                             ] 

r                                             a 
(3) 

where Z is a constant and  is equal to 1  Gev-1   and  A  is a temperature dependent screening 
2

 

parameter which is parameterized as A(T)  = A(O)(l-T/TcJ-0· 

the wave function [9] 
and A(O) = 0.2GeV[7].  Considering 

 
 

K = 0,1,2, .....  and l = 0,1, ... 
 

here Bk  is normalization  constant and can  be represented as: 

 
B   - (   p2k+3    11/2 

k - (2k + 2)! 

where f3 is variational  parameter (9], the eigenvalue equation can  be represented  as [7]: 
 

IH(r, A(T)) - En,t(A(T))Jw K(r, A(T)) = 0 

(4) 
 
 

(5) 

(6) 
 

where  the  principal  quantum number  n  and  orbital  quantum number  l  �  (n - 1)  classify the 

eigenvalues. 
 

The energy needed for the dissolution of bound states of heavy quarks at the critical temperature 

Tc  is very essential quantity and at A(T), the dissolution energy is defined as(8] 
 

E;;;!(A(T)) = Vqq(r--+ oo, A(T)) + Bni(A(T))                                         (7) 
 

where Bn1(A(T)) represents the binding energies of the mesons.  At r--+ oo the equation (7) 

reduces to: 

(8) 
 

The dissolution energy indicates  the dissociation of the bound states. The  value of dissolution 

energy is positive for bound states and is negative for continuum which leads to the condition: 

 
EJ;!(A(T)) = 0                                                                  (9) 

Equation (9) gives the critical value of A,  beyond which for given quantum number  there are 

no bound states.  With the wave function  19]  the expression for the binding energy becomes: 
 

(H)  =  tr/32  - 21r/33[(� + (-0.772))] 

2m,.                      ({3 + A)2 
 

We have considered first three radial excitation corresponding  to J/'!jJ and T for n=l,  1=0, 'I/J 
1

 

 

and 

T  for n=2,  l=O and 'ljJ'' and T"  for n=3,  l=O and Xe and Xb for n=2,  l=l.  We have estimated the 

critical  screening parameter (Ac(T))  with different  values of variational  parameter f3  and  results 

are furnished in Table No.l. 

----• 

(10) 
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Table 1: Estimated critical temperature dependent screening parameter (>.c(T)) in GeV of the heavy 

mesons with different values of variational parameter (/3) in GeV. 
 

 
 

 

States 
 

.B=0.1 
 

/3=0.2 
 

.B=0.3 .B=0.4 
 

/3=0.5 

J/'lj; 1.12 1.536 1.827 2.057 2.248 
'lj/ 0.095 0.191 0.2875 0.384 0.4805 

w" 0.089 0.180 0.271 0.362 0.453 

Xe 0.07 0.182 0.283 0.379 0.478 

T 2.05 2.93 3.55 4.05 4.475 

r' 0.182 0.374 0.573 0.762 0.955 
y" 0.137 0.279 0.423 0.566 0.708 

Xb 0.145 0.341 0.51 0.743 0.936 

 
 

3.Conclusions: 

 
In  the  present work we have investigated  in detail the variation  of dissociation  energies  of the bb and 

cc heavy mesons with screening parameter which is function of temperature.  We have considered the 

screening parameter .B which lies in the range of 0.1 GeV to 0.5 GeV. Liu et al[8] has studied the quark  binding 

potential in  QGP  for various value of power of potential between quark and  antiquark and  studied  J/'ljJ 
suppression.   The  study of critical  screening length  is of utmost 

importance for the study of QGP. In the present work we have studied the effect of interquark Rosner potential 

on the screeniing of Yukawa potential of QGP,  which is responsible for the dissociation of heavy  mesons in 

QGP.  In our  future work we would study the problem  considering  various phenomenological potentials 

between quarks  and anti quarks.  For the better understanding of the 

J/'ljJ and T suprcssion  as the signatures of QGP,  our work would help to continue further  studies in the 

domain of dissociation of heavy mesons in QGP. 
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