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● Improve the knowledge on low energy QCD
● Test Chiral Perturbation Theory predictions
● Study Form Factors
● Test fundamental symmetries
● Search for charge conjugation violation
● Search for new physics BSM
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Institute of High Energy Physics
● Since 2009  up until 2030→
● Electron-Positron Collider
● Energy range: 2.00 ÷ 4.96 GeV
● Peak luminosity of the IP: 1033 cm-2 s-1

● -charm physicsτ
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10B of J/ψ !
Light Meson Factory
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Hadronic decays
Radiative decays

Rare and forbidden decays
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’  η → π+ π- μ+ μ- 

First observation with 8σ statistical significance

Good agreement with theoretical predictions; 
Reasonable ability of the theoretical model to 

describe the intermediate processes
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’  η → π+ π- e+ e- 

The angle between the two decay planes 
can be unambiguously determined

Distribution after the photon conversion veto

N (x) = acceptance-corrected number of events in the corresponding angular region

The CP-violating asymmetry
is consistent with zero

The precision is comparable with the one 
obtained with K0L, but the size of the 

asymmetry is smaller than the SM driven 
effect observed in K0L decays
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Improved statistical uncertainty by a factor 2
thanks to the additional BESIII data
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’  η → π0 π0  η

with CUSP effect

● Study the fundamental properties of QCD at low energies
● Test effective ChPT
● Investigation on  and  final interactionsππ πη
● Sizeable cusp effect in this decay

The S-wave charge-exchange rescattering
 π +  π −  → π0  π 0 causes a prominent cusp at the center of mass 

energy corresponding to the summed mass of two charged pions.

Sample 8 times larger than 
the previous analysis

14



  

’  η → π0 π0  η

with CUSP effect

● Study the fundamental properties of QCD at low energies
● Test effective ChPT
● Investigation on  and  final interactionsππ πη
● Sizeable cusp effect in this decay

The S-wave charge-exchange rescattering
 π +  π −  → π0  π 0 causes a prominent cusp at the center of mass 

energy corresponding to the summed mass of two charged pions.

Sample 8 times larger than 
the previous analysis

15



  

’  η → π0 π0  η

with CUSP effect

● Study the fundamental properties of QCD at low energies
● Test effective ChPT
● Investigation on  and  final interactionsππ πη
● Sizeable cusp effect in this decay

The S-wave charge-exchange rescattering
 π +  π −  → π0  π 0 causes a prominent cusp at the center of mass 

energy corresponding to the summed mass of two charged pions.

Sample 8 times larger than 
the previous analysis

16



  

Absolute BFs of η/ ’η  decays 

● Reconstruct the inclusive photon spectrum from 

radiative J/ψ decays 
● The radiative photon converts to e+e- 
● Excellent momentum resolution for electrons @MDC

As the BFs of the rare decays are obtained via normalization to 
the dominant decay modes, a precise determination of the BFs of 

the dominant decay modes of the  and ’ is essentialη η

In agreement within 2σ with the world avarage value
with improved precision

 ’  η →
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10B of J/ψ !
Light Meson Factory

HIGH STATISTICS
HIGH PRECISION
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● Improve the knowledge on low energy QCD
● Test Chiral Perturbation Theory predictions
● Study Form Factors
● Test fundamental symmetries
● Search for charge conjugation violation
● Search for new physics BSM



  

10B of J/ψ !
Light Meson Factory

MORE IS 
EXPECTED

● ...
● Dalitz plots
● Rare and forbidden decays
● Form factors
● ...
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TO MOVE 
INTO A 

PRECISE ERA
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