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BEPCII and BESIII



Introduction

 In the past decade many charmonium-like states were observed experimentally.

 Y states showing strong coupling to hidden-charm final states

 Precise measurements of production cross sections and resonance parameters needed

•  to clarify nature of these states

•  to distinguish among different theoretical models



Study of 𝑒𝑒+ 𝑒𝑒− ⟶ 𝜋𝜋+𝜋𝜋−𝐽𝐽/𝜓𝜓

PRD106, 072001 (2022)PRL118, 092001 (2017)

 Improves upon the precision of results

 Y(4220): Mass=(4222.0±3.1±1.4) MeV, Width=(44.1±4.3±2.0) MeV (10𝜎𝜎)

 Y(4320): Mass=(4298.0±12±26) MeV, Width=(127±17±10) MeV (10𝜎𝜎)

 A small enhancement around 4.5 GeV with a significance about 3𝜎𝜎 𝜓𝜓(4415)?



Study of 𝑒𝑒+ 𝑒𝑒− ⟶ 𝐾𝐾+𝐾𝐾−𝐽𝐽/ψ

PRL 131, 211902 (2023)

 New vector charmonium-like state (over 5𝜎𝜎)     5S or mixing  ?

 No significant structure is observed in the 𝐾𝐾𝐽𝐽/ψ system

@ 90% CL

4.61-4.95 GeV

5.85 𝑓𝑓𝑏𝑏−1



Study of 𝑒𝑒+ 𝑒𝑒− ⟶ 𝐾𝐾𝑠𝑠𝐾𝐾s 𝐽𝐽/𝜓𝜓

PRD 107, 092005 (2023)

 Clear structure around 4.220 GeV can be seen

 No clear structure around 4.500 GeV is found (maybe it’s due to lower statistics)

 Enhanced structure Y(4710) with a statistical significance 4.2𝜎𝜎

𝜎𝜎𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝐾𝐾𝑠𝑠𝐾𝐾𝑠𝑠𝐽𝐽/ψ)
𝜎𝜎𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝐾𝐾+𝐾𝐾−𝐽𝐽/ψ) = 0.426−0.031

+0.038 ± 0.018

4.13-4.95 GeV

21.2 𝑓𝑓𝑏𝑏−1



Study of 𝑒𝑒+ 𝑒𝑒− ⟶ 𝜔𝜔 𝜒𝜒𝑐𝑐𝑐,2

PRL 132, 161901 (2024)

5.8𝜎𝜎 10.7𝜎𝜎

Y(4500)?
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Study of 𝑒𝑒+ 𝑒𝑒− ⟶ 𝜙𝜙 𝜒𝜒𝑐𝑐𝑐,2

 𝜙𝜙𝜒𝜒𝑐𝑐𝑐,2 signal is observed (over 10𝜎𝜎)

 Y(4660) → 𝜙𝜙𝜒𝜒𝑐𝑐𝑐 (evidence)

 No obvious structure in the 𝜙𝜙𝐽𝐽/ψ system

4.60~4.95 GeV

6.4𝑓𝑓𝑏𝑏−1

JHEP 01 132 (2023)



Study of 𝑒𝑒+ 𝑒𝑒− ⟶ 𝜔𝜔𝜔𝜔(3872)

PRL130, 151904 (2023)

 New X(3872) production process (7.8𝜎𝜎)

 May be from decays of some non-trivial structures

4.66~4.95 GeV

4.7𝑓𝑓𝑏𝑏−1



X(3872) production > 4.6 GeV

PRD 110 (2024) 1, 012006     PRD.110.L031103 (2024)

 �𝜎𝜎𝜔𝜔𝜔𝜔 3872
𝜎𝜎𝜔𝜔𝜒𝜒𝑐𝑐𝑐 = 5.2 ± 1.0 ± 1.9

 �𝜎𝜎𝜔𝜔𝜔𝜔 3872
𝜎𝜎𝜔𝜔𝜒𝜒𝑐𝑐2 = 5.5 ± 1.1 ± 2.4

 �𝜎𝜎𝜙𝜙𝑋𝑋 3872
𝜎𝜎𝜙𝜙𝜒𝜒𝑐𝑐1 < 9 @ 90% CL

 Help constrain the possible 𝜒𝜒𝑐𝑐𝑐(2P) component in the 𝑋𝑋(3872) wave function.

�𝜎𝜎𝛾𝛾𝑋𝑋 3872
𝜎𝜎𝜔𝜔𝜔𝜔 3872 < 0.23 @ 90% CL
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Observation of 𝑒𝑒+ 𝑒𝑒− ⟶ 𝜋𝜋+𝜋𝜋− 𝜓𝜓2(3823)

4.23~4.70 GeV

11.3 𝑓𝑓𝑏𝑏−1



Z.Q. Liu & R. Mitchell, Science Bulletin 68 (2023) 2148–2150

New hadrons discovered at BESIII

12 charmonium(-like) state
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From Y. Zhang@Lanzhou

BEPCII-U

BEPCII-U vs BEPCII

 Luminosity * 3 @ 2.35 GeV

 Highest Beam Energy:  2.47 GeV -> 2.8 GeV

 Commissioning of BEPCII-U on 2025.01.01



Summary

We reported cross-section measurement results including hidden charm final states at BESIII 

 BESIII  have a excellent performance about the charmonium-like states studies

 Upcoming upgrades on BEPCII and BESIII

• Much large peak luminosity 

• Higher precision for measurements
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