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Motivation
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An enhancement has been observed by the BES collaboration
   in J/  radiative decay 

  M=1812 (state) 18(syst) MeV/c  

                       

J =0  

    

  :  

     

(18

       105 2

  12  

0

) 

(s

X
γωφ

±

Γ = ±

•
Ψ →

2

-4

                B(J/ (1812)) B( (1812) )
                 =(2.61 0.27(stat) 0.65(syst))

tat) 28(syst) MeV/c

10
X Xγ ωφΨ → →

± ± ×

±
i



0 0 0 Close et. al suggest that 
   may be mixtures of a scalar glueball , an iso-singlet 
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The Studies on the Possible Structures 

of  the Mixing

The mass matrix can be expressed as

The matrix element <N|H|S> is 
 obviously OZI suppressed

0



Diagonalizing the above matrix, one obtains the mass eigenvalues and physical states 
in terms of the quarkonia, hybrids and glueball. We parameterize the relation between
the physical statesand the basis  as 
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five known eigenmasses of f (1790,1710,1500,1370) and X(1812)



To completely fix all the parameters, more information is needed

0

We use information from the ratios of the measured branching ratios of 
f (1790,1710,1500,1370) to two pseudoscalar mesons listed in Table 1.







Numerical Results
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 Nine ratios of the branching ratios listed in Table 1

 Five eigenmasses of (1370),  (1500),  (1710),   (1

 Determine 11 parameters (7 parameters in t
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2We can carry out a  analysis with 3 degrees of freedom to 
test the QGH mixing mechanism.
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Need more experimental information





Conclusion and discussion

 A mixing scheme : scalar quarkonia, scalar glueball and scalar hybrids•

0 0 0 00 (0 ) :  X(1812)    (1790)     (1710)     (1500)      (1370)   f f f f+ ++

0 S0f (1710) : f (1790) :S=ss (uu+dd) g  X(1    812)  : ssgξ =•

f0(1710): 
Clear f0(1710) peak in   J/ψ → ωKK.
No f0(1710) observed in J/ψ → ωππ !

f0(1790):
Clear peak around  1790 MeV is observed   in J/ψ → φππ.

X(1812) :
Large branching ratio -4
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BES and further 
experiments



Thanks!


