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BEPCII and BESIII
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Introduction BGS]]I

® 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
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» Improves upon the precision of results

> Y(4220): Mass=(4222.0+3.1+1.4) MeV, Width=(44.1+4.3+2.0) MeV (100)
> Y(4320): Mass=(4298.0+12+26) MeV, Width=(127+17+10) MeV (100)

» A small enhancement around 4.5 GeV with a significance about 30 1 (4415)?




Study of e™ e~

— KTK™J /Y

PRL 131, 211902 (2023)
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» New vector charmonium-like state (over 56) 5S or mixing ?

» No significant structure is observed in the KJ /{ system

B|Z.5(3985) = K] /]

90% CL
B[Z..(3985) = DD} + D.D*] <0.03 @90%




Study of e e™ — K. K, ] /Y
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» Clear structure around 4.220 GeV can be seen
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4.13-4.95 GeV
212 fb~1

Parameter Solution I

Solution II Solution II1

Solution IV

Muyzze MeV/c?)
4230 (MeV)

(FEEB)423[) (GV) 0.13 £0.02 £0.05

4226.9 £6.6 £ 22.0
71.7+162+328

0.14 £ 0.03 £ 0.06  0.18 £ 0.05 &+ 0.07

0.20 £0.04 £ 0.07

M 500 (MeV/ CZ)
(fixed)

Ty500 MeV) (fixed)
(F ee B) 4500 (€V)
$a500 (rad)

0.08 £0.09 £ 0.04
1.02 £ 0.57 £ 0.56

1484.7 £ 13.3 £ 24.1 [Ref. [31]]

1011 4301 £ 152 Ref, [311]
0.17+0.14+0.05 0.31+£0.26 +0.11
1.74+1.11 £ 046 4.26 £0.76 £ 0.91

0.68+0.24 + 0.18
4.98 £0.31+£0.74

Mario (MGV/CQ)
L4710 (MeV)
(TeeB)ario (V)
$a710 (rad)

0.12£0.09 £0.11
0.92+0.99 +0.84

4704.0 £52.3 +£69.5
1832+ 11404961
0.68 £0.26 £0.21 0.18 £0.20£0.10
5.37+0.46 £0.95 5.38+1.02+0.80

1.04 £ 0.60 £ 0.35
3.50£0.27 £ 1.03

ghorm (KsKs] /W)
o BT (KT K] /)

= 0.42670033 +0.018

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

» Enhanced structure Y(4710) with a statistical significance 4.2¢0



Study of e" e~ — w x¢12

BESII

PRL 132, 161901 (2024)
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Study of e™ e~
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BESII
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» @)1 signal is observed (over 100)
» Y(4660) = ¢y, (evidence)

» No obvious structure in the ¢J /1 system
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Study of et e~ — wX(3872)
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» New X(3872) production process (7.80)

» May be from decays of some non-trivial structures
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X(3872) production > 4.6 GeV

PRD 110 (2024) 1, 012006 PRD.110.L031103 (2024)
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Observation of et e~ — w¥m™ 1,(3823) BGS]]I

o[n*n™,(3823)]|B[1),(3823) — yx ]
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of Y(4660) [the first one is mmP(25)]

* Inconsistent with many interpretations

of Y(4660):

* First observation of Y-state = D-wave charmonium!

L[(4660) sm¥m”42(3823)] _ ony07

. fO (QBO)IP(ZS) hadron molecule (r.e s, 26 (2018)) T [w(4660)—}ﬂ+ﬂ_ rd)(28)]

. Egig ba ryonium {J. Phys. G 35, 075008 (2008))
» excitation of Y(4260) (pro 89, 114010 (2014))
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New hadrons discovered at BESIII
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BEPCII-U

From Y. Zhang@Lanzhou

BEPCII-U vs BEPCII
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Summary BGS]]I

® 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

Thank you
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