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Background
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Scalar glueball ( ), predicted by LQCDG0
Problems:

, glueball ( ), or hybrids ( )?qq̄ G0 qq̄g

The mixing between quarkonia and glueball?

The number of  nonet?SU(3)
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Discovered by BESIII, see in 董燎原’s slides.



The rich data enable us to categorize  Rep. of SSU(3)f

 is  singlet, the final state should be the  invariant  form:J/ψ SU(3)f SU(3)f

𝒜(J/ψ → SV) ∝ Tr(SV)
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[(BESIII), CPC 46, 074001 (2022)]

Scalar mesons Vector mesons 

J/ψ →



J/ψ → SV

SOZI-suppressed DOZI-suppressed 

(with mesons) 

DOZI-suppressed 

(with glueball) 

[PRD 44, 175-181 (1991)]

J/ψ → γS
r and r’ is  the suppressed factor



 representationSU(3)f

Avoid assuming the nature of scalar mesons !! 

Sg = diag(1, 1, 1 − s)/ 3, Se = diag(2, − 1, − 1)/3
s is  the symmetry-breaking term

cij = cosθij, sij = sinθij Mf 3
0

> Mf 2
0

> Mf1
0
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The nonet below 1 GeV

Data are collected from BESII and PDG:
[PLB 603, 138-145 (2004)], [PLB 607, 243-253 (2005)], [HEPNP 28, 215-221 (2004)], [PLB 607, 243-253 (2005)], [PRD 94, no.7, 072005 (2016), BESIII]

χ2/d.o.f = 0.72/2

Large error!

Within exact  symmetry: SU(3)f

Br(J/ψ → K*(S)K*(V )) = Br(J/ψ → ρa0)
V



The nonet below 1 GeV

This shows θqq̄ > θqqq̄q̄

Our result is closed to the  hypothesis!qq̄

χ2/d.o.f = 0.72/2
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[Hsiao, et al, arXiv:2306.06091]



The nonet in range of 1-2 GeV
Key:  are mixtures of f0(1370,1500,1710) S8

0 , S1
0 , andG0

Limited available experimental data!
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The nonet in range of 1-2 GeV
Our work:

9



The nonet in range of 1-2 GeV
Our work:

Lee and Weingarten:

[PRD 61, 014015 (1999)]

H. Y. Cheng, C. K. Chua and K. F. Liu:

[PRD 74, 094005 (2006)]

 is a plausible glueball candidate !!f0(1710)
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Another possibility 
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Scalar glueball ( ), predicted by LQCDG0

The discovery of ,  and  indicates other 
 nonets.

a0(1817) a0(1950) K*(1950)
SU(3)f

There is not enough experimental data  
to do the analysis!!

?



Summary

 decays can provide a simple and effective way to understand the properties 
of scalar particles.
J/ψ

Within , we determined the singlet-octet mixing angle , 
which is consistent with the caculations of the  hypothesis. 

S(980) θ = (82.9 ± 4.4)∘

qq̄

For  the nonet beyond 1 GeV, our fitting results show that   is mainly 
composed of glueball.

f0(1710)

We hope that our experimental group partners，such as BESIII, to provide 
more and more accurate experimental data.
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Thanks!!



back-up



J/ψ → SV

SOZI-suppressed DOZI-suppressed 

(with mesons) 

DOZI-suppressed 

(with glueball) EM

[PRD 38, 824 (1988)]; 
[EPJC 65, 467-473 (2010)]

[PRD 44, 175-181 (1991)]

r and r’ is  the suppressed factor
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The nonet below 1 GeV

χ2/d.o.f = 0.72/2

Large error!

The small  due to the large error.χ2

Within the first order of the  breaking, it’s  impact on the mixing angle of less than 3%.SU(3)f


