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Outline

• Status of BEPC-II and BESIII

• R-Value measurement

• Results from radiative J/𝜓 decays

• Observation of 𝑫𝟎 → 𝝎𝝓

• Summary and outlook

PRL 128, 062004 (2022)

PRL 128, 011803 (2022) 

 New discovery of X(2600) in 𝐉/𝛙 → 𝜸𝝅+𝝅−𝜼′

 EM Dalitz decay 𝐉/𝛙 → 𝒆+𝒆−𝝅+𝝅−𝜼′

 Light Higgs boson A0 search

PRL 129, 042001 (2022)

PRL 129, 022002 (2022)

PRD 105, 012008 (2022)
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Beijing Electron Positron Collider II

https://english.ihep.ac.cn/



10-09-2022 ICNFP 2022 Conference

BESIII Experiment
Super conducting magnet

 1 Tesla

Time of Flight (TOF)

• 2 layer plastic scintillators

• σT ≈ 80 ps (barrel)

• σT ≈ 𝟏𝟏𝟎 ps (endcap) (~65 ps

after upgradation with MRPC)

• Particle id

Muon system
• 9 layers of  RPC

Multilayer drift chamber (MDC)
• He/C3H8 (60/40)

• 43 layers

• Momentum resolution σp/p ≈ 0.5% @ 1 GeV

• Spatial resolution σxy ≈ 130 μm.

Electromagnetic calorimeter (EMC) (CsI(Tl))

→ 6240 crystals overall

• σ(E)/E ≈ 2.5%

• σZ,ϕ(E) ≈ 0.5 – 0.7 cm

BESIII experiment is a symmetric electron

positron collider running at tau-charm region.

Z

XY

[Nucl. Instrum. Meth. A614, 345-399 (2010)]

• P > 400 MeV/c

• δRϕ ≈ 1.4 – 1.7 cm

**Will replace the inner part of the drift chamber by the 

three layers of CGEM detector during Jan-Jun., 2024

4
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BESIII Data-set

• 130 points between

2 and 4.6 GeV (715

pb-1 up to 3.08 GeV

for 𝜌, 𝜔, 𝜙 studies.

• Light Hadron 

Spectroscopy

• 𝜂/𝜂′ decays

• Hyperon physics

• Charmonium transitions

• New physics

• Charm physics

• ISR processes

• XYZ physics and

spectroscopy.

• Open charm

production

• Charmed baryons First data at higher CM energies is now available at (4.7 < √s < 4.94 GeV)
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R-Value Measurement

PRL 128, 062004 (2022)

http://bes3.ihep.ac.cn/hi/202203/t20220301_301719.html
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R-Value Measurement

7

 R-Value is the ratio of leading-order production cross sections of hadrons and muon-pairs in

e+e- collisions

 Important input to current tests of Standard Model

PRL 128, 062004 (2022)
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R-Value determination

 Used 14 center-of-mass energy points: 𝑠 = 2.2324,3.6710 GeV

 Experimentally, the R value is determined by

LUARLW model, developed to simulate

inclusive hadronic events, to estimate the

hadronic detection efficiency.

[arXiv:hep-ph/9910285]

PRL 128, 062004 (2022)
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R-Value determination

 Used 14 center-of-mass energy points: 𝑠 = 2.2324,3.6710 GeV

Accuracy ~2.6% @ √s < 3.1 GeV 

and ~3.0% @ √s > 3.1 GeV 

R-Value consistent with KEDR

result [Phys. Lett. B 788, 42 (2019)]

and QCD prediction [Phys. Lett. B

714, 62 (2012)]

PRL 128, 062004 (2022)
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Radiative J/𝜓 decays

 New discovery of X(2600) in 𝐉/𝛙 → 𝜸𝝅+𝝅−𝜼′

 EM Dalitz decay 𝐉/𝛙 → 𝒆+𝒆−𝝅+𝝅−𝜼′

 Light Higgs boson A0 search

PRL 129, 042001 (2022)

PRD 105, 012008 (2022)

http://bes3.ihep.ac.cn/hi/202207/t20220720_308453.html

PRL 129, 022002 (2022)
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Hadron spectrum
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Radiative J/𝜓 decays

 Charmonium radiative decays provide ideal laboratory for light glueballs and hybrids studies

 Gluon-rich process

 Clean process

 High statistics

 Glueballs can mix with ordinary 𝑞ത𝑞 states

 Radiative J/𝜓 decays can also be utilized to search for a 

CP-odd light Higgs boson (A0)

Predicted large branching fractions for glueballs in J/ψ

radiative decays

Phys. Rev. Lett. 39, 1304 (1977)
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Past observations of X(1835),  X(2120), X(2370) in 𝐉/𝛙 → 𝜸𝝅+𝝅−𝜼′

BES Collaboration BESIII

??

BESIII

PRL 95 (2005) 262001 PRL 106 (2011) 072002 PRL 117 (2016) 042002 

58 × 106

J/𝜓

225 × 106 J/𝜓 1.3 × 109

J/𝜓

The 𝐽/𝜓 → 𝛾𝜋+𝜋−𝜂′ has already lead to discovery of three states
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Past observations of X(1835),  X(2120), X(2370) in 𝐉/𝛙 → 𝜸𝝅+𝝅−𝜼′

BES Collaboration BESIII

??

BESIII

PRL 95 (2005) 262001 PRL 106 (2011) 072002 PRL 117 (2016) 042002 

58 × 106

J/𝜓

58 × 106

J/𝜓
1.3 × 109

J/𝜓

The 𝐽/𝜓 → 𝛾𝜋+𝜋−𝜂′ has already lead to discovery of three states

X(1835)

X(2120)
X(2370) X(2600)

f1(1510)

𝟏. 𝟎 × 𝟏𝟎𝟏𝟎 J/𝜓

PRL 129, 042001 (2022)
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New discovery of  X(2600) in 𝐉/𝛙 → 𝜸𝝅+𝝅−𝜼′

X(1835)

X(2120)
X(2370) X(2600)

f1(1510)f1(1510)

X(1835)

X(2120) X(2370)
X(2600)

 Confirmation of X(1835), 
X(2120) and X(2370)

 New structure X(2600)

 Correlation with 𝑀𝜋+𝜋− ≈
1.5 GeV

PRL 129, 042001 (2022)
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New discovery of  X(2600) in 𝐉/𝛙 → 𝜸𝝅+𝝅−𝜼′

 Confirmation of X(1835), X(2120) and X(2370)

 New structure X(2600)

 Correlation with 𝑀𝜋+𝜋− ≈ 1.5 GeV

 Complicated pattern in 𝑀𝜋+𝜋−

interference between f0(1500) and X(1540)

PRL 129, 042001 (2022)

More studies (including JPC determination) is necessary to fully understand the nature of

X(2600).
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Same structures in EM Dalitz decay 𝐉/𝛙 → 𝒆+𝒆−𝝅+𝝅−𝜼′
PRL 129, 022002 (2022)
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Light Higgs boson A0 search in radiative J/𝜓 decay 

 Use 9 billion J/ψ events collected by BESIII experiment to

perform this study.
Expected 𝑩 𝑱/𝝍 → 𝜸𝑨𝟎 ~𝟏𝟎−𝟗 − 𝟏𝟎−𝟕

 No evidence of A0 production is found and

set 90% confidence level upper limits on

product BFs .

In Next-to-Minimal Supersymmetric Model

(NMSSM), 𝑔𝑐 = 𝑐𝑜𝑠𝜃𝐴/𝑡𝑎𝑛𝛽 for Charm quark

and 𝑔𝑏 = 𝑐𝑜𝑠𝜃𝐴𝑡𝑎𝑛𝛽 for bottom quark.

PRD 105, 012008 (2022)

[PRD 76, 051105 (2007)] 

PRD 87, 059903(R) (2013) 

Better than BaBar measurement 

in low-mass region

Annu. Rev. Nucl. Part. Sci. 70, 197 (2020) 



10-09-2022 ICNFP 2022 Conference 19

𝝎

𝝓

Observation of 𝑫𝟎 → 𝝎𝝓 with 2.93 fb-1 of 

BESIII 𝝍(𝟑𝟕𝟕𝟑) → 𝑫ഥ𝑫 (𝑫 = 𝑫𝟎, 𝑫+) data

PRL 128, 011803 (2022) 
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Observation of 𝑫𝟎 → 𝝎𝝓

 Long-distance contributions to 𝐷0 − ഥ𝐷0

mixing arise in 𝐷0 → 𝑉𝑉 decays.

 Used 2.93 fb-1 of 𝜓(3770) data.

 Single-tag method with 𝜙 → 𝐾+𝐾− and 

𝜔 → 𝜋+𝜋−𝜋0

 Signal: 1.859 < MBC < 1.871 GeV/c2

 Sideband: (1.84,1.855) U (1.873, 1.890) 

GeV/c2

 First Observation:

Consistent with factorization model predictions in [PRD 81, 114020 (2010); PRD 43, 843 (1991)],

inconsistent with those based on SU(3) symmetry [PRD 43, 843 (1991); CPC 42, 063101 (2018); PRD

56, 7207 (1997)]

PRL 128, 011803 (2022) 
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Polarization in 𝑫𝟎 → 𝝎𝝓

Fit

Longitudinal hypothesis

• 𝑓𝐿 < 0.24 at 95% CL

• 𝜔 and 𝜙 found to be transversely polarized

• Contradicts model based predictions

Factorization model: 𝑓𝐿~0.5

Lorentz invariant-based symmetry model: 𝑓𝐿~0.33

[Phys. Rev. D 59, 114013 (1999)]

[JHEP 03, 042 (2014)]

PRL 128, 011803 (2022) 
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Summary and outlook

 BESIII is an experiment of tau-charm factory.

 This talk mainly covers the results of light QCD, light hadron spectroscopy, New physics and charm

physics.

 Many analyses in progress!

o Improved the precision of R measurement

o First observation of X(2600)

o Set stringent upper limits on light CP-odd Higgs boson search

o First polarization measurement in 𝐷0 → 𝜔𝜙

 Further upgrade in energy (5.6 GeV) and

luminosity (BEPCII-U, 3x) planned for the

next year

PRL 128, 011803 (2022) 

PRD 105, 012008 (2022)

PRL 129, 042001 (2022)

PRL 128, 062004 (2022)
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Thanks!
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Back-up slide
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R-Value Measurement
PRL 128, 062004 (2022)


