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Non-standard hadrons

Tetraquark

Glueball

Pentaquark

Nature Rev.Phys. 1, 480-494 (2019)



https://www.nature.com/articles/s42254-019-0082-y
https://www.nature.com/articles/s42254-019-0082-y

BESIII experiment
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7-c region 2 < +/s < 4.95 GeV

Peak luminosity 1.1 x 1033 cm™2s™!
@ s = 3.77 GeV

Clean background environment

Y /Y factory (o < 2 MeV)

Y P/Y(Jre=177)
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Cross-section measurement

+



BESIII experiment
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ete” — K+K—]/II) CPC 46, 111002 (2022)

i 1 E E 1 ) * 4 1 :|
2001 gza' iil:::ur:ii: m:ta__ & 8 . (b) =
— PHSP MC — B ]
: > 6k Y(4230) Y (4500) N
100 ~—
s | = - .
S N i ]
= s o E
% 203; # 4 i i
§ 1sof ' 2 N 7
L : +m : |
100F : o 0 N I
50F E Qb " 1 . . . L . . . 1 J
| 4.2 4.4 4.6
’ M(I*I':)i'(1('a‘eV) 32 \Ig (GeV)
Coherent of 2 BW functions:
Mass (MeV/c2) Width (MeV) * First observation of Y(4230) - KK~ ] /y ]

[ Y(4230) (290)  42253+23+215  729+61+308 [ [ « 554D mixing (7.2 Wang et al., PRD 99, 114003 (2019))

New! [ Y(4500) (80)  4484.7+133+24.1 111.1+30.1+15.2 ]“ « Hadronic molecule (X.k. Dong et al., Prog. Phys. 41, 65 (2021)’

_* A (cscS) state (T.w. Chiuet al., PRD 73, 094510 (2006))
Hang Zhou (SDU) CHARM 2023, Siegen, Germany 8


https://iopscience.iop.org/article/10.1088/1674-1137/ac945c

ete” > KK/

PRD 107, 092005 (2023)
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.092005
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https://link.springer.com/article/10.1007/JHEP01(2023)132
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JHEP 01, 132 (2023)

Events / 20 MeV/c?

(6)
o

40

30

20

10

0—K'K ——data
..... ox_, MC
.......... X, MC
- q)xc1+¢x02 MC
[ sideband

. 4.8 5
M(9J/y) (GeV/c?)

Events / 20 MeV/c?

N
o

— —
o (6] ]
T T T T T T

O
T T

¢—>K2KE ——data
..... q)xm MC
.......... q)xcz MC
—_— ¢xc1+¢xcz MC
| ™ sideband

4.4

4.6
M(oJ/v) (GeV/c?)

Upper limits for production cross sections of

ete™ > yX(4140)/X (4274)/X (4500)

PRL 127, 082001 (2021) [LHCb 9 fb!]

Hang Zhou (SDU)

CHARM 2023, Siegen, Germany

4.8 5

o-B(X—¢J/y) (pb)

Events are dominated by ¢ .1 2

4
350 ® ceyX(4140)
3 - m ereyX(4274)
55 " e s ere—yX(4500)
o
- @
15F o0
1 . :’ .
E =‘ .: ' A. ®
0.5F  fre, e « f
0:||||I\II|I\II|II\I|II\\llll\.llll\‘llll‘lll
4.6 465 4.7 4.75 4.8 4.85 4.9 4.95
\'s (GeV)
11



https://link.springer.com/article/10.1007/JHEP01(2023)132
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.121901

arXiv: 2305.10789 (submitted to PRL)
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https://arxiv.org/abs/2305.10789

e e DT Tm arXiv: 2303.09718 (submitted to JHEP)
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https://arxiv.org/abs/2303.09718

Summary & Prospect

« BESITII has achieved significant progress in the study of vector states (Y /)
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Summary & Prospect

M.A. Sultan et al., PRD 90, 054001 (2014)

. Potential model:p(35) Y(2D) Pp(4S)P(BD)P(55) ----- S. Kanwal et al., EPJA 58, 219 (2022)
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How many vector charmonia (c¢) between 4-5 GeV? Exotics (e.g. ccqq, cCg ...) are also

expected. Have they already been observed?

More theoretical/experimental efforts necessary!
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Summary & Prospect
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Thanks for your attention!

The BEPCII-U scheduled in the summer 2024

Luminosity of BEPCII-U increased by a factor of
3 @ /s = 4.7 GeV enabling efficient collection of
XYZ data; /s extends to 5.6 GeV; Commissioning
in 2025

Stay tuned for more exciting results from BESIII!
BESIIT is still Charming :)
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ete" > K"K J/y
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Parameters Solution I Solution IT
MMeV 42253+2.3+21.5
. Y (4230) [0t/ MeV 72.9+6.1 +30.8
_.;, [..B/eV 0.42+0.04+0.15 0.29+0.02+0.10
_: MMeV 44847+ 133 +24.1
i Y(4500) Tiot/MeV 111.1+£30.1+15.2
_: [ BleV 1.35+0.14 +0.07 0.41+0.08x0.13
- Phase angle ¢/rad 1.72+0.09+0.52  5.49+0.35+0.58
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ete” > KK/

Parameter Solution 1

Solution 1T Solution IIT

Solution IV
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4484.7 £13.3 = 24.1 [Ref. [31]]
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1.04 = 0.60 £ 0.35
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ete” > wn ™

s — M? +i(g1prr(s) + g2pr(5))’

with [' =

BWl(S) =
BWs(s) !
S) = R
’ s —m2 + iy/sD
BWi(s) L
p S — I b
i s —mg +iy/sl

Hang Zhou (SDU)

Resonance  Mass (MeV/c¢?)  Width (MeV)  Group A Group B
fo(500) 507 (400~550) 475 (400~700)  27.80 22.80
f0(980) 990 £ 20 — 10.90 6.40
F0(1370) 13504150 200450 6.20 3.40
£(1270)  1275.54+0.8 186.7 £ 2.2 9.30 5.40
b1(1235)F  1179.0 £9.0 255.8 +16.4 31.80 25.70
p(1450)* 1465.0-£25 400460 470 6.90
p(1570)* 157070 144490 4.30 2.40
rtrlw — — 6.50 3.00
£5(980)
f0(500)

CHARM 2023, Siegen, Germany

b,(1235)%, £,(1370), /,(1270), p(1450)%, p(1570)*
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