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𝜓′ samples are desired



8093: First Physics Run @ BESIII
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𝜓′ data taking
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Copy from MESON 2010

107M
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Measurement of 

ℎ𝑐 in 𝜓(3686)
decay
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INCLUSIVE

𝒉𝒄 → 𝜸𝜼𝒄

First measurement:

𝐵 𝜓 3686 → 𝜋0ℎ𝑐 = 8.4 ± 1.3 ± 1.0 × 10−4

𝐵 ℎ𝑐 → 𝛾𝜂𝑐 = 54.3 ± 6.7 ± 5.2 %
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Observations 

of 𝜒𝑐1 → 𝑉𝑉

violate helicity 

selection rule 

𝐵 𝜒𝑐1 → 𝜙𝜙 = 4.4 ± 0.3 ± 0.5 × 10−4

𝐵 𝜒𝑐1 → 𝜔𝜔 = 6.0 ± 0.3 ± 0.7 × 10−4

𝐵 𝜒𝑐1 → 𝜔𝜙 = 2.2 ± 0.6 ± 0.2 × 10−5
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13𝜂𝑐 parameters: consider interference

𝑀:2984.3 ± 0.6 ± 0.6 MeV; Γ: 32.0 ± 1.2 ± 1.0 MeV
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First observation 

of the M1 transition 

𝜓 3686 → 𝛾𝜂𝑐(2𝑆)
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𝐵 𝜓 3686 → 𝛾𝜂𝑐 2𝑆 × 𝐵(𝜂𝑐 2𝑆 → 𝐾ഥ𝐾𝜋) = 1.30 ± 0.20 ± 0.30 × 10−5



More 𝜓′ data set: total 448M (2009+2012)

 Run: 25338-27090

 Time: 2011-12-31  to  2012-03-30

 Lum: 600/pb

 Nevt: 341 M
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𝐵 ℎ𝑐 → 𝛾𝜂′ = 1.52 ± 0.27 ± 0.29 × 10−3

𝐵(ℎ𝑐 → 𝛾𝜂) = 4.7 ± 1.5 ± 1.4 × 10−4

h𝑐 → 𝛾𝜂′: 8.4𝜎

ℎ𝑐 → 𝛾𝜂: 4.0𝜎
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FUTURE PHYSICS 

PROGRAMME OF BESIII 

(WHITE PAPER)
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Total ~2.7B 𝜓′(2009+2012+2021)

measurements based on whole data are on-going
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large continuum
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𝑒+𝑒− → 𝜋+𝜋−𝑋 3823 , 𝑋 3823 → 𝛾𝜒𝑐1
𝜓2(1

3D2) 2023/5/31KAI ZHU @ BESIII 500
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𝝌𝒄𝟏 𝝌𝒄𝟐

6.2𝝈

𝑠 = 4.23, 4.26, 4.36, 4.42, 4.60 GeV
𝑀: 3821.7 ± 1.3 ± 0.7 MeV, Γ:< 16 MeV
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𝜓 3770 → 𝜂𝐽/𝜓

interference with 

continuum 

and

higher vector states
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𝜎𝐵 𝑒+𝑒− → 𝜂𝐽/𝜓 = 8.88 ± 0.87 ± 0.42 𝑝𝑏, 𝑠 = 3.773 𝐺𝑒𝑉
𝐵(𝜓 3770 → 𝜂𝐽/𝜓) = 11.3 ± 5.9 ± 1.1 × 10−4
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Total 96

Same to XYZ in numbers

VARIOUS MEASUREMENTS
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We are excited, we are proud, but we are still far away from the target.

Matching LQCD for non-perturbative part

Test predictions based perturbative calculations

Inputs for phenomenological (potential) models

Check features from EFT (NRQCD, pNRQCD), etc.

…

Understanding

Fundamental

Interactions



PERSPECTIVES

Charmonium
decay

Weak (rare) 
decays

XYZ

states

Form factor

Relative phase

D meson/LH

EM decays

Hyperon 
(Meson?) 

polarization

…

2023/5/31KAI ZHU @ BESIII 500

28



0 2 4 6 8 10 12 14

2010

2012

2014

2016

2018

2020

2022

2010-20xx 

published/submitted

2023/5/31KAI ZHU @ BESIII 500

29

OPEN MIND, WORK HARD, PUBLISH MORE, UNDERSTAND BETTER



THANK YOU!

2023/5/31KAI ZHU @ BESIII 500

30



BACKUP

2023/5/31KAI ZHU @ BESIII 500

31



488# PAPER

 arXiv: 2303.08317

 2023-03-15

 Submitted to Phys. Rev. D

 Most recent charmonium decay paper till 2023-5-31

2023/5/31KAI ZHU @ BESIII 500

32

http://arxiv.org/abs/2303.08317

