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BESIII and BEPCII (IHEP, Beijing, China)

2004: start of  BEPCII construction
2008: test run of BEPCII
2009-now: data taking

BEPCII:
  Beam energy: 1.0-2.3 ГэВ
  Beam energy spread: 5 x 10–4

  Design luminosity: 1 x 1033 /cm2 /s @ψ(3770)
  Achieved luminosity: 1.01 x 1033 /cm2 (05.04.2016)

BESIII detector

 LINAC
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2019: BEPCII upgrade: 2.3 GeV →  2.47 GeV, top-up 
mode.

The next machine uprgrade approved to increase 
the collision energy up to 5.6 GeV in 2025.
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The BESIII Collaboration

The collaboration consists of more than 500 members from 17 
countries.
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Physics at BESIII

● Light hadron spectroscopy
● Charmonium physics and XYZ states
● Charm physics
● R values, QCD and τ physics
● Exotic decays and new physics

 10x109    3x109 
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Highlights from BESIII

Credit: R. Mitchel, 2021

Charged charmonium-like states Z
c
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JINR group at BESIII (current activities)

Physics
● Light hadron spectroscopy

− light meson spectroscopy and search for glueball states
● Charmonium states

− study of the production properties
●  decays R values, QCD and τ physics

− phase difference between strong and EM phases in J/ψ

− study of fragmentation functions
● Internal refereeing, RG

Software, computing, ML
● Software and analysis tools development and 

maintenance 
● Distributed computing
● Machine learning algorithms for track finding and vertex 

reconstruction

Participants of the JINR BESIII project

LNP: O. Bakina, I. Boyko, G. Chelkov, D. 
Dedovich, I. Denisenko, P. Egorov, 
A. Guskov, Yu. Nefedov, S. Pogodin, 
A. Zhemchugov

BLTP: V. Bytyev

LIT: V. Korenkov, G.A.Ososkov, 
I.Pelevanyuk

NRC KI — PNPI: A. Sarantsev

JINR group provides no hardware 
contribution to the BESIII experiment!
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Publications, Conference talks, Education

Publications (the last three years)

● BESIII physics and related

− “Partial-Wave Analysis of J/ψ→K+K−π0”, M. Ablikim et al., Phys.Rev.D 100 (2019) 3, 032004

− “Scalar isoscalar mesons and the scalar glueball from radiative J/ψ decays”, A.V. Sarantsev, I. Denisenko, U. Thoma, E. Klempt, 
Phys.Lett.B 816 (2021) 136227

− “Search for the tensor glueball”, E. Klempt, K.V. Nikonov, A.V. Sarantsev, I. Denisenko, Phys.Lett.B 830 (2022) 137171

● ML

− “Tracking on the BESIII CGEM inner detector using deep learning”, Computer Research and Modeling, 12 (2020),  1361

− “Deep learning for track recognition in pixel and strip-based particle detectors”, arXiv:2210.00599 

− proceedings

Conference talks (the last three years)

● 7 conference talks in the last three years

● a number of talks on ML

Qualification works

● 7 master theses

● 1 PhD thesis
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Summary

● BESIII is a very successful experiment. It has been operating since 2009 and has collected 
unprecedentedly large data sets in the tau-charm energy region. More than 400 papers have been 
published.

● The collider upgrade has been approved and scheduled for 2025. The BESIII experiment will play the 
leading role in its physical domain at least until 2030.

● The JINR BESIII group contributes to physical analysis, maintaining software, and computing.

● A rich physics program and availability of unique data sets make it easy to extend the JINR's group 
involvement in physics studies (limited by manpower at the moment).

● Very interesting R&D on the use of ML for tracking is underway, using real BESIII data. It has a great 
potential for future collider experiments.

● Our participation in BESIII is crucial for training of young scientists.

● Some studies at BESIII are complimentary to specific tasks at SPD and Super C-Tau Factory project.
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Thank you!
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