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➢ Introduction

✓ Physics motivation

✓ BESIII experiment

➢ Recent Physics Highlights

▪ Improved measurement of B(𝜒𝑐𝐽 → ΛഥΛ)

▪ Study of the process 𝜒𝑐𝐽 → Ξ−തΞ+ and𝜒𝑐𝐽 → Ξ0തΞ0

▪ Observation of the decays of 𝜒𝑐𝐽 → ΛഥΛ𝜂

▪ Measurement of  𝐵(𝜒𝑐𝐽 → 3(𝜋+𝜋−))

▪ Observation of the decays of 𝜒𝑐𝐽 → 𝑛𝐾𝑆
0ഥΛ + 𝑐. 𝑐.

➢ Summary

Outline
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❖ The baryon pair decays of

charmonium are essential to 

test pQCD, e.g. helicity 

selection rule (HSR) . In 

addition,  it is used to test 

color-octet mechanism 

(COM).

Physics Motivation

❖ The multi-hadron decay

modes of 𝜒𝑐𝐽 are expected to

be an important source of

exotic states and excited

hadrons.

Triplet P-wave

state (0+𝐽++)

Non-pQCD pQCDCharmonium

𝜓 3686 ≡ 𝜓(2𝑆) ≡ 𝜓′Kind reminder:
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BEPCII 

1~2.5 GeV
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Nucl. Instr. Meth. A614, 345 (2010) 

ToF

σt ~ 90 ps (barrel)

σt ~ 60-120 ps (end caps) 

Drift Chamber

σrφ ~ 130 μm (single wire) 

σpt/pt ~ 0.5 % @ 1 GeV 

Electromagnetic CsI(Tl) Calorimeter 

σE/E < 2.5% @ 1 GeV (barrel) 

σE/E < 5% @ 1 GeV (end caps) 

σxy ~ (6 mm)/E1/2 @ 1 GeV 
RPC Muon Counter

ΔΩ/4π=93% 

Data Acquisition: 

Event rate = 3 kHz 

Throughput ~ 50 MB/s 

BESIII Detector
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BESIII Data Collections

✓ BESIII detector has collected the largest

data samples of the 𝜓(3686) in the world.

✓ ~30% of 𝜓(3686) produces 𝜒𝑐𝐽 in its EM

radiative transition decay.
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Recent Physics Highlights

▪ Improved measurement of B(𝜒𝑐𝐽 → ΛഥΛ)

▪ Study of the process 𝜒𝑐𝐽 → Ξ−തΞ+and 𝜒𝑐𝐽 → Ξ0തΞ0

▪ Observation of the decays of 𝜒𝑐𝐽 → ΛഥΛ𝜂

▪ Measurement of  𝐵(𝜒𝑐𝐽 → 3(𝜋+𝜋−))

▪ Observation of the decays of 𝜒𝑐𝐽 → 𝑛𝐾𝑆
0ഥΛ + 𝑐. 𝑐.
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➢ The measurement precisions for B(𝜒𝑐𝐽 → 𝐵 ത𝐵) (B=baryon) are not high. 

PRD 103, 112004 (2021) 

Improved measurement of B(𝜒𝑐𝐽 → ΛഥΛ)

The blue dashed-line denotes the 

background from ψ(3686) → Σ0തΣ0, 

while green line is the other background. 
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➢ Single-baryon-tagged technique is applied in the 

analysis. The ത𝐵 is reconstructed by 𝑀𝛾𝐵
𝑟𝑒𝑐𝑜𝑖𝑙 JHEP06, (2022) 074 

Study of the process 𝜒𝑐𝐽 → Ξ−തΞ+ and𝜒𝑐𝐽 → Ξ0തΞ0

𝝌𝒄𝟎

𝝌𝒄𝟏

𝝌𝒄𝟐

𝝌𝒄𝟎

𝝌𝒄𝟏

𝝌𝒄𝟐
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➢ 𝜒𝑐1 → Ξ0തΞ0 and𝜒𝑐2 → Ξ0തΞ0 are observed for the first time.  

➢ The  measurement precisions for B(𝜒𝑐𝐽 → ΞതΞ) are significantly improved.

➢ No obvious isospin violation are found for 𝜒𝑐𝐽 → ΞതΞ decay mode.

Study of the process 𝜒𝑐𝐽 → Ξ−തΞ+ and𝜒𝑐𝐽 → Ξ0തΞ0

Signal yields (Nobs), detection efficiencies(), decay 
parameter (), and the branching fractions (𝓑)
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𝝌𝒄𝑱 → 𝜦ഥ𝜦𝜼 Submitted to PRD arXiv:2207.14350 

➢ Search for the potential enhancement around 𝐵 ത𝐵 threshold and excited 

baryon candidates in 𝑩𝑷(ഥ𝑩𝑷) invariant mass spectrum. 
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𝝌𝒄𝑱 → 𝜦ഥ𝜦𝜼 Submitted to PRD arXiv:2207.14350 

✓ 𝜒𝑐𝐽 → 𝛬 ҧ𝛬𝜂 are observed for the first time 

✓No obvious enhancement near ΛഥΛ threshold and excited 

 state is found

Signal yields (Nobs), detection efficiencies(), and the branching fractions (B)
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𝝌𝒄𝑱 → 𝟑 𝝅+𝝅−

❖ Improve the previous measurement precision. 

PRD 106, 032014 (2022) 

(2S) signal, see Jielei’s
talk. 
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Observation of the decay of 𝜒𝑐𝐽 → 𝑛𝐾𝑆
0ഥΛ + 𝑐. 𝑐.

❖ Search for the potential anomalous enhancements near the threshold of 𝑛𝐾𝑆
0, and 

test if the isospin symmetry is conserved in cJ 3-body decay

𝝌𝒄𝟎 𝝌𝒄𝟏 𝝌𝒄𝟐

𝐾𝑆
0  n
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Observation of the decay of 𝜒𝑐𝐽 → 𝑛𝐾𝑆
0ഥΛ + 𝑐. 𝑐.

Signal yields (Nobs), detection efficiencies(), and the branching fractions (BF)

➢ 𝜒𝑐𝐽 → 𝑛𝐾𝑆
0ഥΛ + 𝑐. 𝑐. are 

observed for the first 

time.  

➢ No isospin violation is 

found in 𝜒𝑐𝐽 → 𝑛 𝑝 𝐾Λ

system. 

➢ Enhancements are 

observed in the Dalitz

plots  and the mass 

distributions of two-body 

𝑛ഥΛ subsystems𝝌𝒄𝟎 𝝌𝒄𝟏 𝝌𝒄𝟐

𝑴𝒏ഥ𝚲

𝑴𝒏𝑲𝑺
𝟎

𝑴𝑲𝑺
𝟎ഥ𝚲
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Summary

❖ BESIII is successfully operating since 2008, and continues to take data.

❖ Many interesting physics topics around 𝜒𝑐𝐽 decays into hadronic final states

have been done.

❖ Some analysis techniques are improved.

❖ Much more results will be presented in the future.

• 𝝍(𝟑𝟔𝟖𝟔): 𝟎. 𝟒𝟒𝟖 × 𝟏𝟎𝟗 (1st,2nd rounds)

~ 4(1st+2nd ) (3rd round)



Backup
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𝜓(3686) → 𝜦ഥ𝜦𝜼

Sep. 26-30, 2022 QWG2022@gsi.de (online) 18

Accepted by PRD



𝜓(3686) → 𝜦ഥ𝜦𝝎
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Submitted to PRD, arXiv:2207.11666



𝑒+𝑒− → 𝝓𝜦ഥ𝜦
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PRD104, 052006(2021)


