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Introduction

An overview of BESIII experiment

Charmonium states produced at BESIII

Charmonium rare decays at BESIII

Lepton flavor violationg process of 𝐽/𝜓 → 𝑒𝜇

Flavor changing weak decays of 𝐽/𝜓 → 𝐷𝑠
−𝜌+ &   𝐽/𝜓 → ഥ𝐷0 ത𝐾∗0

C-parity violation in 𝐽/𝜓 → 𝛾𝛾 &   𝐽/𝜓 → 𝛾𝜙

Doubly OZI-suppressed decay 𝐽/𝜓 → 𝜙𝜋0

Isospin-violating decay 𝐽/𝜓 → 𝜙𝜋0𝑓0(980)

Isospin-violating decay 𝜒𝑐0,2 → 𝜋0𝜂𝑐

Summary

Overview
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Beijing Electron Positron Collider (BEPC-II)
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𝟏 × 𝟏𝟎𝟑𝟑 𝒄𝒎−𝟐𝒔−𝟏



The new BESIII detector is hermetic for neutral and charged particle with 
excellent resolution, PID and large coverage.

BESIII detector
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BESIII is a excellent place to study the charmonium states.

Charmonium states at BESIII
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Charmonium states:

Charmonium states 𝑁𝑒𝑣𝑒𝑛𝑡𝑠 at BESIII

𝐽/𝜓 1310 M

𝜓(3686) 448 M

𝜓(3770) 265.5 M

…



Backgrounds:

Particle identification:

Lepton flavor violationg process of 𝐽/𝜓 → 𝑒𝜇
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PRD 87, 112007 (2013)

Signal yields:

Methods:
Blind analysis

Feldman-Cousins method

Upper limits:



Event selections & background veto:

Flavor changing weak decays of 𝐽/𝜓 → 𝐷𝑠
−𝜌+ &   𝐽/𝜓 → ഥ𝐷0ഥ𝐾∗0
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Results:

PRD 89, 071101 (2014)



𝐽/𝜓 → 𝛾𝛾 signals:

C-parity violation in 𝐽/𝜓 → 𝛾𝛾 &   𝐽/𝜓 → 𝛾𝜙
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PRD 90, 092002 (2014)

Results:

No peaking 
backgrounds.

Method:  
Bayesian method

𝐽/𝜓 → 𝛾𝜙 signals:

Peaking backgrounds:

Method:  Feldman-Cousians method



Doubly OZI-suppressed decay 𝐽/𝜓 → 𝜙𝜋0
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PRD 91, 112001 (2015)

Results of 2 solutions:

No signal observed.

Backgrounds:

Two solutions:



Isospin-violating decay 𝐽/𝜓 → 𝜙𝜋0𝑓0(980)
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PRD 92, 012007 (2015)

Scatter plots:

𝑀𝐾+𝐾−:

𝑀𝜋𝜋:



Isospin-violating decay 𝐽/𝜓 → 𝜙𝜋0𝑓0(980)
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PRD 92, 012007 (2015)

Results:

𝑀𝑓0𝜋0: 𝑀3𝜋:



Isospin-violating decay 𝜒𝑐0,2 → 𝜋0𝜂𝑐
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PRD 91, 112018 (2015)

Results:

𝑀𝐾𝜋:

𝑀𝐾𝐾𝜋:

Peaking background:

Fits:



Upper limits:

Lepton flavor violationg process of 𝐽/𝜓 → 𝑒𝜇

Flavor changing weak decays of 𝐽/𝜓 → 𝐷𝑠
−𝜌+ &   𝐽/𝜓 → ഥ𝐷0 ത𝐾∗0

C-parity violation in 𝐽/𝜓 → 𝛾𝛾 &   𝐽/𝜓 → 𝛾𝜙

Isospin-violating decay 𝜒𝑐0,2 → 𝜋0𝜂𝑐

Observations:

Doubly OZI-suppressed decay 𝐽/𝜓 → 𝜙𝜋0

Isospin-violating decay 𝐽/𝜓 → 𝜙𝜋0𝑓0(980)

Summary

Thanks for your attention !
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These analyses are carried out from 2013 to 2016.


