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Experiments observation of  
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Since hc has negative C parity, it very likely 
decays into a photon plus a pseudoscalar meson, 
such as  ,η andη’.
.
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Some puzzles in charmonium decays 
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◆ “ puzzle” in J/,   VP decay

◆ (3770) non-DD decay 

◆ Large c  VV branching ratios

◆ M1 transition problem in J/,    c, ( c) 

◆ Isospin-violating decay of  J/ 0, and hc
0

◆ Helicity selection rule violations

◆ Some issues on the recent discovered Zb, Zc

◆ Could be more … …

These puzzles could be related to non-pQCD mechanisms in 

charmonium decays due to intermediate D meson loops.



Heavy-meson loops effects in the production and decays of 
ordinary states and exotic state candidates
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Quark-level descriptions of hadronic loop mechanism
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Decomposition of intermediate meson loop transitions
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Introduce form factors to kill the 

divergence and also compensate the 

off-shell effects of intermediate mesons

Monopole
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Adopt the effective Lagrangian approach to do the 
calculation
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Coupling constants determination
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Numerical results
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With               , the branching ratios of hc → γη and γη′ can reproduce the 

experimental data with                     and               .          

19.3P  

0.24 0.030.27 0.06  

With               ,  the branching ratios of hc → γη and γη′ can reproduce the 

experimental data with                     and               .          
14.4P  

0.02

0.030.26



0.038

0.0480.188 





Numerical results

15

This behavior suggests how the mixing angle influences our calculated results 

to some extent.



Numerical results
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The calculated ratio can reproduce the experimental measurements at the 
commonly acceptable cutoff range for           . With             , the 
calculated ratio is slightly larger than the experimental value.



Numerical results
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Forα=0.3, our results are consistent with the experimental measurements 
in the range           , which corresponds to           . 

Forα=1.0, our results are consistent with the experimental measurements 
in the range           , which corresponds to           . 

The calculations can give a strong constraint on the mixing angle and we 
expect more precise measurements on this ratio, which may help us 
constrain this mixing angle.
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Summary
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We investigate the radiative decay processes hc → γη 

and γη’  via an intermediate meson loop model in an 

effective Lagrangian approach.

The study of these two decay channels, especially their 

ratio, can provide us some information on the η–η’

mixing, which may be helpful for us to test SU(3)-flavor 

symmetries in QCD.

Heavy meson loops effects play an important role in 

many processes, especially when the initial state mass 

are close to the intermediate meson pair thresholds.
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Thanks for your attention !


