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Motivation
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• The study of electromagnetic Dalitz decays, in which a virtual photon is internally 
converted into an 𝑒+𝑒− pair, plays an important role in revealing the structure of 
hadrons and the interactions between photons and hadrons.

• Recently the BESIII experiment confirms that the contributions from the higher-order 
multipole amplitudes in 𝜓(3686) → 𝛾𝜒𝑐𝐽 are small, the E1 contribution is dominant. 

Therefore, it is of great interest to measure the EM transition 𝜓(3686) → 𝑒+𝑒−𝜒𝑐𝐽 and 

𝜒𝑐𝐽 → 𝑒+𝑒−𝐽/𝜓.



Reconstruction
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𝜓(3686) → 𝜒𝑐𝐽 𝑒+𝑒−

↓
𝐽/𝜑 Υ

↓
𝑒+𝑒−or 𝜇+𝜇−

𝜓(3686) → 𝜒𝑐𝐽 Υ

↓
𝐽/𝜑 𝑒+𝑒−

↓
𝑒+𝑒−or 𝜇+𝜇−

Candidate events are required to have four charged tracks, 

with a sum of charges equal to zero, and at least one photon



Fit
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We use the signal MC-determined shape, convoluted 

with a common Gaussian function, to describe the 

shape of 𝜒𝑐𝐽 signals.



Results
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Summary
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We search for the decays 𝜓(3686) → 𝑒+𝑒−𝜒𝑐𝐽 and 𝜒𝑐𝐽 → 𝑒+𝑒−𝐽/𝜓, where 𝐽 = 0,1,2.

The decays 𝜓(3686) → 𝑒+𝑒−𝜒𝑐𝐽 and 𝜒𝑐𝐽 → 𝑒+𝑒−𝐽/𝜓 are observed for the first time.


