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» Upgrade project approved by CAS in 2021.
> /s up to 5.6 GeV; optimized @ 3.773 — 4.7 GeV.

» Luminosity enhanced by a factor of 3 @ 4.7 GeV.
» CGEM inner draft chamber installed.



Data — On resonance & Scan

2.7 By(2S) events: charmonium

10 B J/y events: light hadron, hyperon
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Low energy scan: R-value, baryon pair 21.5 fb-! High luminosity scan: XYZ, Ds, Ae...



BESIII high luminosity scan

Ldt (pb™)

Start from 2013, 0.5 fb-1/10 MeV step scan from 4 — 4.9 GeV BGS]]I
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500 pb1, beam time

- (1 month = <15 days)
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Charmonium-like Spectroscopy



Z (3900) PWA
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Z.(3900) PWA — intermediate states

PRD 112, 092013 (2025)
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Z (4020) PWA

arxiv: 2603 05564; Multi- channel joint PWA
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Observation of X(3790)-—=>D°D-
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Search for Z.(3900) iso-scalar partner
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Search for Z.(3900) iso-scalar partner
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Events / 5 MeV/c?

Search for 0 molecule y,(4360)
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Search for 1-+ hybrid/molecule & baryonium
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« Search for a molecule state in D,D1(2536) system
« Search for a hybrid state in n/n’n, final state
« Search for a bound state H.2> A 2.
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ete~—=>hidden charm cross section

22.2 fb1

¢ XYZData
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Inclusion of R3 is necessary for
reproducing the drop ~4.5 GeV.
Interference/mixing of charmonium
can not explain 16




ete~—=>hidden charm cross section
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ete~—=>hidden charm cross section
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ete — K1TZ%3 arXiv: 2605

o(QQ") (107 pb)

e*e~—2light baryon/hadron cross section
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« Charmonium-like states coupling is weak - not a compact structure?
« Perhaps y(3770) contribution is observed !
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Study of X(3872)
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Production & Decay
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Charmonium Decays
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Summary

»BESIII is still an active & productive experiment after 17 years.
»Charmonium(-like) spectroscopy produces cutting-edge results.
»World's largest y(2S) dataset & precise charmonium era @ BESIII.

»BEPCII-U commissioned in 2026 & Big opportunity for XYZ physics.
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BESIII — A Hyperon/light meson factory

Events (Million)
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10 f

J/ v samples

6..

10000

Mark III DM2

BES

BESII BESIII

> Br(Jly>y’) ~ 55103, 1’ yield ~50 Million

> Br(Jly=>yn) ~ 1*10-3, n yield ~10 Million

> Br(Jlw>AA) ~ 1.9¥10-3; A yield ~20 Million

> Br(Jly=>I5-/2050) ~ 1.2*10-3; A yield ~12 Million

> Br(Jhy>E-E+/2020) ~ 1*10-3; A yield ~10 Million

Polarization / NP Search (CP violation, EDM) / Decay dynamics
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