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Outline
• Recent results about X(3872) (produced by e+e- -> 𝛾 X)

• Recent results about Y states (produced by e+e- -> Y)

• (Recents results about Z will be mentioned on Friday by Ziyi)

• Summary
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Upgraded Beijing Electron Positron Collider 
(BEPCII)
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Beam energy: 
1-2.5 GeV

Design luminosity: 
1×1033  cm-2s-1

Optimum energy:
1.89 GeV

Energy spread:
5.16 ×10-4

Bunch length:1.5 cm

Total current: 0.91 A

Linac: ~200 m

Circular:~240 m

Double rings with 
tiny crossing angleXYZ states at BESIII



BESIII detector
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Charged-particle momentum 
resolution@1GeV: 0.5% 

Photon energy resolution@1 GeV: 
2.5% (5%) for barrel (endcap); 
position resolution 6mm

dE/dx resolution: 6% for electrons 
from Bhabha process

Time resolution of TOF: 68 ps (60 
ps) for barrel (endcap)

SC magnetic: 1 T

Trigger and DAQ: 4 kHz, with 
event size 12 Kbytes

>500 Members from 72 institutions in 15 countries!

XYZ states at BESIII



X(3872)->𝑫𝟎𝑫∗𝟎
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PRL 124, 242001 (2020)

(a)-(b):  𝛾D0 in/below the D*0 region 

(c):         𝜋0D0 in the D*0 region 

(d)-(e): D*0 ->𝛾D0 or 𝜋0D0

(f):         charged D meson mode

vX(3872)->𝑫𝟎𝑫∗𝟎 is dominant!

vNo obvious X(3872) for non-
D*0 decay!

9 fb-1 at 4.178-4.278 GeV



X(3872)->𝛾 𝙹/ψ, 𝛾 ψ(2S)
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PRL 124, 242001 (2020)

ee

𝜇𝜇

𝜇𝜇

𝜋𝜋 𝙹/ψ

9 fb-1 at 4.178-4.278 GeV



Observation of X(3872)->⍵ 𝙹/ψ
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PRL 122, 232002 (2019)

Two fit scenarios: 2 BWs(in the 
brackets) or 3 BWs

Signal for X(3872)->⍵ 𝙹/ψ > 5 𝜎

R= ! "#$% → ⍵ (/*
! "#$% → +!+"(/*

=1.6,-."/-.0 ± 0.2

11.6 fb-1 at 4.008-4.600 GeV



X(3872)->𝜋0 𝜒c1
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PRL 122, 22001 (2019) 9 fb-1 at 4.15-4.30 GeV



e+e- -> 𝜋+D0D*-
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PRL 122, 102002 (2019)

PHSP + R1 +R2

First observation of 
the open charm decay 
of Y(4220)!

The peak around 4.4 
GeV needs futher 
study!

More open charm 
channles are under 
analysis in this energy 
region!

4.050-4.600 GeV
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PRD 102, 031101(R) (2020)

e+e- -> 𝜂 𝙹/ψ

The cross section is 
at same order as 
e+e- -> 𝜋𝜋 𝙹/ψ!

3 structures are 
observed:

Ψ(4040)+Y(4220)+Y
(4390)?

13.1 fb-1 at 3.810-4.600 GeV
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e+e- -> 𝜂’ 𝙹/ψ

PRD 101, 012008 (2020)

Enhancement around 4.2 GeV 
is clear!

It could not be described by 
single ψ(4160) or Y(4260) 
well!

A conerant sum of the two 
offers better description!

More data will tell us more! 

11 fb-1 at 4.178-4.600 GeV
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e+e- -> 𝜂 ψ(2S)

arXiv: 2103.01480, 
submited to JHEP

First observation of this 
production process!

Due to low statatistics, it is 
hard to get the information 
about Y state from this cross 
section lineshape!

Hint?

5.25 fb-1 at 4.236-4.600 GeV
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e+e- -> 𝜂c 3𝜋

PRD 103, 032006 (2021)

First observation of this production 
process!

The cross section line shape is 
consistent with Y(4260)!

7.3 fb-1 at 4.178-4.600 GeV



e+e- -> 𝛾 X(3872)
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PRL 122, 232002 (2019)

Simultaneous fit: M = 4200.6!"##.#%&.' ± 3.3 MeV;   𝜞 = 115!()%#* ± 12 MeV

Agree with ψ(4160), and Y(4220) also.

11.6 fb-1 at 4.008-4.600 GeV



e+e- -> light hadrons
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PRD 103, 052003 (2021) arXiv: 2102.04268

No significant Y state is observed!



Summary

• As a charm factory, BESIII provides a lot of information about 
XYZ particles!

• There are still lots of open questions!

• BESIII will run an other 10 years!
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Thanks very much for your attention!
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BACK UP!



Still a rich program ahead
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arXiv:1912.05983
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