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BEPCII and BESIII

e Start taking data in 2009.

e \/5=184-4.946 GeV (tau-charm factory).

e Design Luminosity Lp = 1 x 10%% cm2s~! @ 3.773 GeV

(2016 achieved; 2022-2024 achieved 1.1 x Lp).
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e Magnet: 1T Superconducting

e MDC: small cell & He gas
Oxy = 130 um
op/p = 0.5% @1GeV
dE/dx = 6%

e TOF: plastic scintillator/MRPC
o_T =80 ps Barrel
o_T =110 (60) ps Endcap

e EMC: Csl crystals
AEJE = 2.5% @ 1GeV - Barrel
AE/E = 5% @ 1GeV - Endcap

e Muon ID: 9 layer RPC



BESIII Data

16 years data taking at BESIII

Data sets collected so far include 104
m 10 x 107 J/¢ events
m 3.5 x 107 ¢/ events 108
m 20fb~ " on (3770) T_'Q
m scan data between 2 02
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m large datasets for XYZ studies: 107 ¢
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Mass (GeV/c?)

New hadrons discovered at BESIII
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BEPCII

Aims
* 3 X luminosities at high energy region
e QOperation above 5 GeV

BEPCII-U Vs BEPCII
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Achieved peak luminosities so far:

Vs[GeV] Lo [1 033 em—2s7 1]
3.686 1.05 exceeding design of BEPCII
4.68 1.06 reached 3 X pre-upgrade value!

e Keep operation until ~2030



BEPCII—> BEPCII-U —> BEPCII-UP (in planning)

H{2, “BEPCIARISEEMARFELZRERIML”, 2026 SeEIRKEHITIS, M
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https://indico.ihep.ac.cn/event/28557/contributions/224584/attachments/104614/141244/20260714-%E9%AB%98%E8%83%BD%E6%89%80%E5%8D%81%E4%BA%94%E4%BA%94%E8%A7%84%E5%88%92_%E6%9B%B9%E4%BF%8A.pptx

BEPCII
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Charmonium Spectroscopy

more results can be found in Kai Zhu’s talk



X(3872) charmless light hadron decay

PRD 113, LO71102 (2026)

* No X(3872) charmless light hadron decays are observed in experiment so far.
* In a molecular nature of X(3872), Ref.[PRD 106, 074015 (2022)] predicted
Br(X(3872)—VV, VP) via intermediate meson loops

Final states

0=0

0=rn/6

0=r/4

pp
K K*
K*O I_(*O
(0]0)]

o
prat
K*TK- +c.c.

K*K% + c.c.

(0.15-7.86) x 1073
(0.08-4.11) x 1073

(0.03-1.55) x 1073
(0.03-1.56) x 1073
(0.09-4.40) x 1072
(0.08-3.99) x 1072

(0.06-3.20) x 1072
(0.06-3.08) x 1073
(0.11-5.36) x 1073
(0.12-6.28) x 1073
(0.02-1.25) x 107
(0.004-1.87) x 107!
(0.06-2.99) x 1072
(0.11-5.66) x 1072

(0.83—4.29) x 1072
(0.04-2.05) x 1073
(0.02-1.07) x 1072
(0.16-8.41) x 1073
(0.03-1.31) x 1073
(0.05-2.53) x 107!
(0.04-1.99) x 1072
(0.02-1.13) x 107!
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X(3872) charmless light hadron decay

PRD 113, LO71102 (2026)

* No X(3872) charmless light hadron decays are observed in experiment so far.
* In a molecular nature of X(3872), Ref.[PRD 106, 074015 (2022)] predicted
Br(X(3872)—VV, VP) via intermediate meson loops

Final states 6=0 0=rn/6 0=r/4

pp (0.15-7.86) x 1073 (0.06-3.20) x 1072 (0.83-4.29) x 1072
K*TK*~ (0.08-4. 11) x 1073 (0.06-3.08) x 1073 (0.04-2.05) x 1073
K*OK*0 (0.11-5.36) x 1073 (0.02-1.07) x 1072
oY) (0.03-1.55) x 1073 (0.12-6.28) x 1073 (0.16-8.41) x 1073
Pl (0.03-1.56) x 1073 (0.02-1.25) x 107* (0.03-1.31) x 1073
pEat (0.09-4.40) x 1072 (0.004-1.87) x 107! (0.05-2.53) x 107!
K**K~ +c.c. (0.08-3.99) x 1072 (0.06-2.99) x 1072 (0.04-1.99) x 1072
KK +c.c. e (0.11-5.66) x 1072 (0.02-1.13) x 107!

e Search for X(3872)—KsK=m* and K*(892)=0K+.0 at \/s = 4.16-4.34 GeV
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11



Search for 1-+ exotic states

e Search for JPC=1-+ exotics

* Conventional mesons within quark model can not produce states with JPC =

0—, 1+ 2+...

* Experimental observation would reveal their unambiguous exotic signatures.

 BESIII observed JFC=1-+ isoscalar resonance n1(1855) in J/y—y(nNn’)

N B
o o
T T T T

Weight sum/(10 MeV/c?)

o

MM')(GeV/c?)
e Search for 1-+ charmonium-like exotic states via e+e-—y(Nnc, N’'Ne, DsDs1(2536))
* |In a molecular picture, several 1-+states were predicted, with masses close
to hadron pair thresholds. prps9,114013(2014),PRD101,076003(2020)
e LQCD calculate 1-+ hybrid states with mass 4.13-4.33 GeV, decaying

dominantly to DsD*s, D1D, D*D, D*D* rrps9,114013(2014), JHEP07(2012)126,
JHEP12(2016)089,PRD102,014023 (2020)

PRL 129, 192002 (2022)
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Events / (0.005 GeV/c?)

Events / (0.005 GeV/c?)

Search for 1-+ exotic states

e Search for JPC=1-+ exotics in ete- e Search for 1-+ exotic in ee—yDsDs1(2536)
—y(NNe, N'Ne) at Js=4.258-4.681 GeV at \/s=4.612-4.951 GeV
* Provide the production upper limits

S . 500 - A S—— — 14 [ r—r
- e'e— ata — — e'e— - E C 3
[ (5=4 6;1712; YR K . e —_- 20F ¢ data ({5=4.682) of ¢+ data(15=4.682)
e ° b 2 19T A08TGeV T v 18 E- — fit result (@) % F — fit result (b)
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i S - 2 3 background 2 sF background
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B 4 - —e— Data — L G- —e— Data 50 T T —
80— ee — ynn, —_—t & e'e — ynn, —_— E T T T T ™3
B —— Signal E B —— Signal :_ ® 100 MeV —
r /s =4.681 GeV (s::mblinamrial background % 1 - s = 4.681 GeV (SISmblinaton'al background 45 E 75 Mev - E
00— 40F = -
60 & = + 50 MeV ]
N i 35 A 25 MeV 3
* } S | [ﬂ{h'H" 2 Wk 53
oLl S it 2 g
i ]ll | Sl | M ~ 501 #[ lI- Imﬂ+ o 25F 3
et Tl pﬁT L M %) H ! ﬂ*’f E 3
At st bl T I id T 3
208 W Ml 2 | A S sE Teel W2 E
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0 _l " 1 L " —— 0 M"ﬁ rl +| n | A S SR N S T S 10 E_ g A _ _E
28 3 3.2 0.9 0.95 1 sE 5 g 3
GeV/c2 M. . (GeV/c? S T I W TS I T I
Mhagrons( ) el ) 860 465 470 475 480 485 490 495
(c) (d) Is (GeV)

PRD 111, 112007 (2025) PRD 112, 032002 (2025)
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PWA of ete-— mtm-J/y

PRD 112, 092013 (2025)
* Dataset:|/s = 4.1271 — 4.3583 GeV

* PWA includes the processes
ete” - 1°Z,(3900)F (- zTJ /y)
ete™ = fi(> ata™)J/w fo(500), f(980), fo(1370), or £,(1270)

~
o
N

- 26(1%00# — Fitresult © B 2?3200)* et 1 - Data I22
« | —t980) — s o 1907 —1,(980) T e [ 20
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2 2 [ 16
o o 100
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2 T S 50 e
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- 6
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32 () jpececcocececqoe- -.'—'o'o'o'..o'.c.w.ogof.c!'—.o-. ®scecesecescac x 0 i 2
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3 32 34 36 38 4 4.2 0.2 04 06 08 1 12 14 10 12 14 16 ) 18 20
m(ntd/y) (GeV/c?) m(m*) (GeV/c?) m2(n=J/y) (GeV¥/c4)
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PWA of ete-— mtm-J/y

PRD 112, 092013 (2025)
* Determine Z:(3900) mass and width

M = 3884.6 £ 0.7 4= 3.3 MeV /c?
' =372+1.3+6.6 MeV/c?

e Fit to \/s-dependent cross sections of mZ(3900) and fo(980)J/P

(a) g 20 —4— D.ata (C) g 505_ —— Data

= 18 — Fit £ 45 :

3 16 — Y(4230) S 40F — Fit

5o Y(4320) 2 asb

T + E

= 12 N

g 10 I osE

L 6 v 1S

T 4 ‘© 10

o 2 e { f

© 0 0E
4f 4r

G OF 9o Pee---00.0 g g0 0 O . T o_' ________________________________

><-4é """"""" §_4§....v.|'.....'|..'....
4.1 4.2 4.3 4.4 4.1 4.2 4.3 4.4

/s (GeV) /s (GeV)

* Determine Pp(4220) mass and width

M = 4225.7 £ 4.1 4+ 3.4 MeV/c?
' =57.54+9.4+12.1 MeV 15



Multi-channel joint analysis of T:(4020)

* |sotriplet states: Tcc(4020)/Tcc(4025) observed in tthe, D*D*bar

Events/(0.005 GeV/c?)
2
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PRL 111, 242001 (2013)

e Masses and widths

Fpole (MeV)
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® T (4025 (D' D )* PRL 112, 132001 (2014)
A T_(4020f>zth, PRL 111, 242001 (2013)
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PRL 113, 212002 (2014)
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N
o
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4.02

— - comb. BKG
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t

4.04
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— total fit
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PRL 112, 132001 (2014)
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N
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e
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PRL 115, 182002 (2015)

e Perform multi-channel joint PWA of the T¢:(4020) at \/s=4.395 and 4.416 GeV

T.2(4020) — D**D*~, = J/4, and 7~ h.
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Multi-channel joint analysis of T¢:(4020)

arXiv:2603.05564

e Poles

Mpolel = 4022.44 + 1.55MeV /c?,  Mpole2 = 4023.01 + 1.35 MeV /c?,
Fpole]_ — 38.54 :I: 2.94 MGV, FpoleQ — 35.02 + 2.20 MeV.

e Branching fractions

‘3100— I D"’D"n*l@ {5 = 4.416 GeV ‘3150:— E;"’D"fr*@ (5= 4416 GeV* .—: -¢-Data
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Study of x/s-dependent line shape of o(ete-—m+mrh,)

PRL 135, 071901 (2025)

e At least three resonant-structures to describe \/s-dependent line shape of

o(ete-—r1+1-he)

M, = (4223.6135%5 8)7MeV/c2
20.14+10
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g 50 S
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e BWs, Solution I
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—4— m*nh,, this work
95.5% C.L., this work
68.3% C.L., this work

—4— m*mh,, Ref. [20]
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wX‘cO
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Search for ete-—nnJ/p

arXiv:2601.15882
* QObservation with significance larger than 50 at 4.682 (5.70) and 4.750 GeV (8.90)

N —1- Data at 4.60 GeV _’510j T ofom
S c 9: . ol
g 10 © : ---- Phase-space
E i
= 51 .
8 : .
5 1 il l
S .
i ] i
0 j[IJH }.} m[ ----- IIL |
07045 05 055 06 065 R
RM(nJ/y) (GeV/c?) 4.2 4.4 4.6 4. 5

e Search for isospin partner to the isospin triplet Zc(3900) in the decay nJ/P
e See clear ee—=nYP(2S), P(2S)—nJ/P
e ee—fx(1270)J/P may exist

—+— All data

YO a & f —+— All data b
> | Sideband § 40 Sideband
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L I bl
36 38 4 42 " 44 o GO RO B e B
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Measurements of h. radiative decays

PRL 134, 241902 (2025)

* Observation of four h¢ radiative decays to

80 n 80 -
o~ [ Data N [ Data
. . ] § sol (I) — Fitting results S° sol (II) — Fitting results
multiple light hadrons decay modes for the first 2 —rome |3 —noren
T 40k {' - Background T 4of A
I §2) . I - - Background
time 5 2o} /F\ ; 8 20f
Decay mode Branching fraction Significance " of oo\ " of ik
he — ymtm™ (3.06 = 0.54 &+ 0.37 £ 0.21) x 102 5.40 S R 35 352 354
he — vyt (3.52 = 0.50 == 0.30 = 0.24) x 10~2 7.50 (yr') (GeVie?) Mym'nn) (GeV/e?)
he — y2(mtm™) (2.19 4 0.20 £ 0.16 £ 0.15) x 103 11.80
he — YDP (3.34 £0.53 4 0.33 £0.23) x 1073 6.40 200 (f17) e s | L F @V Hoaa
he = v f2(1270) — yrta~  (1.81 +£0.35 +0.19 4+ 0.12) x 1073 5.10 > 150 — hooy2en) > | s
= - == he>n%2(n*n’) = 40f h:_)ync
= 100 N ;C;:;;und = - -- Background
* The total measured branching fraction (~0.8%) 5., P 5 2
L + L I
/.\ -
] ] el " 0 e e T 1 k 0 . RS .
3.5 3.52 3.54 3.5 3.52 3.54
Is significantly lower than the predicted value M) (Ve 2 eVl
5.5% of Br(hc—y+2g) [PRD 66, 014012 (2002)]. .
- —+— Data
. ) . . R : —— Fit results B
* First observation of hc radiative to a tensor state > 20f I
S B — — Smooth background
i5 Tl .
hC_’VfZ(dI 270) CLG A :;(368 Jof (1270)
[ [
s sl
Ll il
300044 . Lllel ~ o
0 g >
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Observation of ne—yy in JAp-yne

PRL 134, 181901 (2025
e Data: P(2S)—rtrt-Jd/YP, J/P—yne (2025

¢ 50 :_ —4— Data = Jy—ynn®
* Neglect interference between nc and 2 00— sgm - ower mackground
non-resonance process I |
B(J/w — yn.) x B(n. = yy) = (5.23 £ 0.26, & 0.30,,,) x 107 E o I | bt .
ot r!"i ’ |. § i :l' A
i i i N ot S, 2 L
e Consistent with calculation of LQCD by M.. (GeVic)
NRQCD [PrD 108, 014513 (2023)] |
(5.34 £0.16) x 107 cLacD 2016 |
Chen et al. 2017
F t I' 2017 PRLi119, 252001 (20717
[(n, = yy) = BU v = yne) x Blne = vr) x ['PPG Lital 200 o0 e s
BYS (T /1w = yn.) e Liu et al. 2020 -+ |
Zhang et al. 2022 —_—
= (11.30 + 0.56 + 0.66 + 1.14) keV Meng et al. 2023 ’ }
HPQCD 2023 . |
e With Interference (1.20 compared to w/o inte.) BESII 2013 (o) | ) !
. . PD_G FIT 2024 o 30 20 1o |
e constructive interference thisworkin—nm P D
B(J /¢ — x B(n. — vy) = (4.13 £ 0.20 £ 0.23) x 10~° 0 3 10 5
( / ¢ ’W?c) (nC 77) ( ) ch%Y"Y) (keV)

e destructive interference
B(J/Y — yn.) x B(n. — v7v) = (6.73 £ 0.32 £ 0.38) x 107°
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Amplitude analysis of J/Y—-yn.—ypp

* 10 billion J/Y events

* Amplitude analysis of J/ = ync.?ypp in the nc mass region [2.70,3.05] GeV/c?

Events / (3.4 (MeV/ c2))

Events / (0.02)

[u—y
wn

[y
=

n

x10°

(a) x2/Nbin=173.4/100

pt'.w«;s:*%.’p'l..‘. ¥ ﬁl"’fzﬁ."‘mo.:

|
(9, =9, 1—

238 2.9 3.0
Mpp (GeV/c?)

x10°

(d) x*/Nbin=151.9/98

0.0
cosG)p

0.5

15

10

Events / (7.7 MeV/ c¢?))

Events / (0.04)

x10°

(b) x*/Nbin=243.0/94 -+ Data
= ) Background
— Total fit

— ‘rl

_ ‘N‘R(Oﬁ)

- NRQ2™)
NR(1™)
NR(2™)

- - Interference

. ° o
R IS N R E A, et L S e |

1.0 12 14 16
M,, (GeV/c?)

x10°
| (e) x2/Nbin=116.3/48

LI . . e %o *
‘-.-0-.“.-.& .-.Q-.‘u‘-'ﬁ'.nO- ".'7" -

-0.5 0.0 0.5

coS 97

Events / (7.7 MeV/ ¢?))

Events / (0.06)

PRL 136, 051901 (2026)

x10°

(c) x2/Nbin=252.8/94

[u—y
wn

[u—y
(=]

wn

Mm (GeV/c?)
x10°

(f) x*/Nbin=319.3/100

-2 0 2
¢

p
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Amplitude analysis of JAp-yn—ypp

PRL 136,051901 (2026)

B(J/Y = yn.) x B(n. = yy) = (5.23 £ 0.26 + 0.30) x 107° B(J /4 - yn.) = (2.29 + 0.19)%
B(n, = yy) xB(n, - pp) = (21 +0.3) x 1077 —  B(n, - yy) =(2.28+0.19) x 10~*
B(J/Y - yn.) x B(n, = pp) = (2.11 £ 0.02 + 0.07) x 10~° B(n. - pp) = (0.92 £ 0.08) x 107°

e Consistent with some LQCD calculations /prp 108, 014513 (2023), PRD 111, 014508
(2025), Sci. Bull. 68, 1880 (2023)]

e 30 deviation from the PDG global fit

I T T T T T T T I T T T T T T T T T T T T

Brambilla et al. 2006 [1] 1.62+1.08 i
Khodjamirian 1980 [3] 27040.87 ———— Bodwin et al. 2001 [53] 3.0710.53
—_————— Beilin et al. 1985 [4] 2.81+0.54 — Brambilla et al. 2018 [54] 2.95+0.56
gbert ett ail. 22(;)1073 [%5]] 113 —_— Yu et al. 2020 [55] 1.7740.20

eng et al. 3.13
. Barmes ot al. 2005 [7] 2,63 < Fengetal. 2017[56]  3.2020.10
—_— Pineda et al 2013 [8] 2.29+0.43 . Chen et al. 2017 [57] 2.10
- Dudek et al. 2009 [12] 2.71+0.09
. 2] 271£0.09 - Dudek et al. 2006 [58]  0.87+0.33
— Becirevic et al. 2013 [14] 2.85+0.13 ° CLQCD 2016 [59] 0.37+0.01
| HPQCD 2012 [15] 2.69+0.21 —_— CLQCD 2020 [60] 2.1240.25
- Gui et al. 2019 [16 2.67+0.12 .
. Hil’lQeC?) e [[17]] 2.2018.04 —_— Liu et al. 2020 [61] 1.35+0.20
- Meng et al. 2025 [18] 2.49+0.12 . HPQCD 2023 [17] 2.23+0.02
—_— CLEO-c [19] 1.98+0.09::0.30 - Meng et al. 2023[29]  2.19+0.06
—_— KEDR [21] 32240202036 | .
—_— Crystal Ball [22] 1.27+0.36 — PDG global fit [2] 1.6610.13
- PDG global fit 2024 2] 1.41+0.14 — This work 2.28+0.01:+0.04::0.18
| —— | This work | 2.29i0.01i0104i0.18 . . . | . . . | . . . |
1 1 1 il 1 1 1 1 1 1 1 1
0 2 4 6
0 2 4 6 8 B(M —yy) (x 10%)
BUly—m) (%) o

23



First measurement of Br(n.-YyY)

arXiv: 2601.11236, accepted by PRL

2.7x10° P(2S5) events
Ne production: P(2S)—1%hc, hc—yne, Nc— VY 10°
Low background level Z80F
Consistent with LQCD and combined BFs in J/y ol
radiative decays £ [ pmar=13
§40__ -+ Data
i — Signal
I'(ne = vy) = (7.48 £ 1.484at. & 0.305yst.) keV 20[  —Background
i — Total fit /\
A e B 45 3si 3sm 353 354
gxg:ﬁih 53%5325) . RM(")(GeV/c?)
HPQCD (2023) ° & F
Y. Meng et al. (2023) o L
Y. Chenet al. (2020) ° 10~ +Data (b)
J. Chen et al. (2017) o > T Signal
T. Chen et al. (2016) o : -~ —Background
H. K. Guo et al. (2011) ® I F _h \
M. Z. Yang (2009) —o- 2 | <YYY i
J. J. Dudek et al. (2006) —— 5 — Total fit |
J. P. Lansberg et al. (2006) —— 2 S x*/mdf|= 0.4
C. S. Kim et al. (2005) —— - 4 9
D. Ebert et al. (2003) ® i
(¢ - N l l 7 |
BESIII(2025) J/y— 1, — IndEh T et L .
A T R R T R R R R R R R T T 8.5 3.51 3.52 3.53 M?lisf(G - 32.)55
~10 -5 0 5 10 SEHE
T —>y7)(keV)
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Light hadron spectroscopy

more results can be found in Beijing Liu’s talk
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Glueball-like particle X(2370)

e X(2370) was first observed in J/Y—=yX, X=21rrin’

with 6.40 with 225M J/{ events
o PWA of J/Y—=YKJK(n' to determine

e JPC = -+
° = 188Jr18 (sta’t)+124 (syst) MeV

M = 2395 + 11 (stat) T3 (syst) MeV/c?

BJ Iy — yX(2370), X(2370) — £,(980)’, £,(980)

= (1.31 £0.22 (stat) 5 (syst)) x 107

e LQCD [PRD 100, 054511 (2019)] predicted the

pseudoscalar 0-+ glueball
= (2395 £ 14) MeV
C(J/y = yGy-—+) = 0.0215(74) keV
Br(J/y = yGy-+) = 2.31(80) x 10~*

Events/(0.02GeV/c?)

— KK

500;
400}
300;
200f
100}
0 < ‘I'
1.4 1.6 18 20 22 24 26 28
M n(GeV/c )
PRL 132,181901(2024)
HLIE L L N L L M
180F ( a) 2In,. =82.68/69 ]
N : t Data .
8 160 :_ —— MC projection E
% 140:_ ) Background _:
) OSSR SR 1 o | I AT Non-resonant 7
w 120 it 0 g X(2370) E
S 100F -~ X(1835) E
o : X(2800) .
P
[=
)
>
L]

2 22 24 26 28
M (GeV/cz) 26

KK



Glueball-like particle X(2370)

* Established decays

X(2370) — zan', KKn', KK=, nxn, KKn, a(980)7"

* Decays in analogy to nc

(a) Combined: M = 2359 *}3 MeV/c?
X(2370) > £,(980) '
£,(980) > K. EKAP —=®— Measured mass

I Combined mass

X(2370) —» KK in’ —8—

X(2370) - n'z’n 10—

2/ Ngos =220

2250 2300 2350 2400 2450

M,

@370 (MeV/c )

(b) Combined:T" = 170 43 MeV
X(2370) — £,(980)n'
£4(980) — K;("Ks“ T*

X(2370) > KKin’ ————

X(2370) - 7°z'n —a—t

......................

—=®— Measured width

™7 Combined width

2Ny =0.32

50 150 250 350
I'x 2370y MeV)

arXiv: :2605.26495

2000"I'"'I'"'I""'II'/'"I""I'K'(;E")"(;I"
~ 18005(d) SV Vs N
" >
iy )
O
S
e
— Fit result )
X(2370) g
Polynomial Lﬁ
X — Kglg_gno( > 140)
0 eyepept .__.---" ""--... .
2 212223242526 27
My ogo,s (GeVie )
2500; ]
R - ] N
% 2000: ] %
A 4 : O
§ 1500+ R My ] §
=) | 1 bad TR .
~ + — Fit result S
E 1000__ ..... X(2370) Pt ;
§ oo Polynomlal)( N 7[07[077( > 200_) "é
= S00p . ,5
0: ....... P

1 23 23 24 28 26 37
M, (GeVic?)

200_""[""|""|""|""|""|""_
- Iy KK, nsa'm, n-yy (@)
| —~ Data Chebychev ]
150 ¢ ---- PHSP 5
L — Fit result .
55 signal X(2370) 1O PKO {'
100 [ o Jy— K*K n'+ c.c.
[ --'m’ sideband '}
50 X - KKy (8,30)‘
021 22 23 24 25 26 27
M- - . (GeV/c?)
EPJC (2020) 80:746
800:"'w"'w"'w"'w"'w"'w"z
: Jhy - yn'n’n 1
700;_((:) ay(980) signal region — '
600t I Data =
\ — Fit result
500: S X(2370) -
Y Polynomlal+Exponent1al
0_

L 23 23 0 25 a6 37

M 77 (GCV/CZ)

arXiv: :2605.26495
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1-+ exotic state n1(1855)

* n1(1855) was first observed in J/P—ynn’ (>19 o)
e exotic guantum-number JPC=1-+

M = (1855 + 9%%) MeV/c?, T = (188 + 1813) MeV/c?
B(J/Y — yn;(1855) - ynn') = (2.70 + 0.41*3:3¢) x 107°

 Mass and width consistent with LQCD calculations for the 1-+
hybrid [PRD 88, 094505 (2013)]

© 40l ]

s | (Y

E -

\CE)/ 20 without 77 (1855)

E 5

- L

w

E e

I ([110)

@ i

; ol | | |
1.5 2 2.0 3

, 2 24
M(n’)(GeV/c?)

PRL 129 192002(2022)
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Events / (40 MeV/c?)

Search for 111(1855) in ya1— M’ and JAy— onn’

e Search for n1(1855) in Xc1— NNN’ [CPC 49, 123001 (2025)]

B(xer — 11(1855)0) - B(17,(1855) — m17’) < 9.79 X 105

10F 10F 30
- 4 Data 5 I —4— Data
- — Fitted N - . - — Total Fit
i S i R |-, signal
Background § % ol xjsignal
I ""fo(1500) o i = F ot X signal
5 ... 0" NR X 5 ©v - .- £ polynominal
| ; i E | 1’ sideband
l g S 10 — xordvdvorm
> > i
| H ) ]
0 CEu P PR OO - :{ i r .‘..H 0 0 o cST. in lnn
2 25 3 . . 3.4 35 3.6
3 s +, - ’ 3 - ) s + -
M(n, W) —y'n)(GeVic?) M(n_ m)Mm—yn'r)(GeVic?) M) —yn'n)(GeV/c?)

e Observation of in J/P—=wn+1(1855) in J/Y—=wnn’ [Preliminary]
Br(J/y - wn,(1855)) - Br(n,(1855) - nn’) = (1.15 + 0.01%9,2) x 10~*

(Br(J/w - yn,(1855)) - Br(n;(1855) - nn’) = (2.70 + 0.411318) x 107°).

n,(1855)
. 5
> 120 )
>
2 25 S
% : ' Z
20 g
=
38 15 (1855)
10
25
5 ok
56 |,| | I
0 0;_.l..J..-._T._r”_l_rLJJ_LL,J_._,L,_.Lr]1..L'J_,_r=____l____|_
-55 | l
10°

05 6 17 18 19 2 21 22 23
M(m")/(GeV/c?)

45 5 55
ME () GeVic?
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Study of JAp—yR—yYV (V=0/¢p/m)

e J/W—VR, R=yV(V=p/w/d) is the flavor-filtering process, helping to study the quark-

gluon component of the intermediate resonance [air Conf. Proc., 1182(1):471-474, 2009

* Theoretical prediction: glueball/hybrids —VyV is suppressed, an important test for

glueballs and hybrids jprbp, 107(11):114020, 2023; Nucl. Phys. A, 1037:122683, 2023]

X(1835): different theoretical interpretations exist, e.g., NN bound state, second
excited state of n’, nc glueball mixture, or pseudoscalar glueball. Further study of its

quark-gluon composition is needed jPRC, 72:011001, 2005; PRD, 83:114007, 2011; PRD, 73:014023,
2006; PRD, 72:097502, 2005]
X(2370): its mass is consistent with the LQCD prediction for the pseudoscalar

glueball (2.3-2.4 GeV) [PRD, 100(5):054511, 2019; . PRD, 82:074026, 2010; PRD, 87(5):054036, 2013; PLB,

827:136960, 2022]
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* Observation of X(71835)—vy® indicates that X(1835)

Is a radial excited state of n’ containing ss quarks
PRD 83, 114007 (2011); 73, 014023 (2006)

Search for JAp—>YR—vyy®

Resonance| M (MeV/c?) I' MeV) B (x107°%)  Significance
f1(1285) 1281.9 22.7 0.294+0.031005  17.30
£1(1420) 1426.3 54.5 0.55+0.077915  9.00
n(1405) |1422.0 21759 86.3 +£2.71%5, 3.57+0.18703%  18.9¢
f1(1510) 1518.0 73.0 0.78+£0.09103 530
f2(1525) 1517.4 86.0 2.76+0.18102)  16.40
X (1835) |1849.3 +3.077 ¢, 179.6 £ 8.7325 3.3740.19707% 1530
£2(1950) 1936.0 464.0 9.96+0.601513  13.10
f2(2010) 2011.0 202.0 4.63+0.4371%2 1130
£0(2200) 2187.0 207.0 0.20+0.047505 630

Ne 2983.9 32.0 0.21+£0.031000  12.90

* No significant n1(1855) or X(2370) contributions

B(J /v — y11(1855) — yy¢) < 4.74 x 107°
B(J/vyp — vX(2370) — yy¢) < 1.08 x 10~

PRD111.052011(2025)

16000~
§514000 -
>12000-

=10000 |
= 8000}
w -
£ 6000}
2 4000F
L C

2000 -

&, 1000

Events / (16.5 MeV/c2

500

—+- Data

— Fit curve
Signal
Background

T T T T T T T T T T T T T T T T T T T

R PR LTI T R
1 1.02 1.04 1.06

1.08

M(K'K) (GeV/c?)
L 2N, =115.40/80= 1.44 -
(@ -

T 12 14 16 18 2 22
My 9) (GeV/c?)

* Don’t does not contradict the theoretical expectations for the proposed
natures of glueball for X(2370) (<10-8) and ss5g hybrid state for n1(1855) (<10-9)

3 ¢
) % @ . @
RN o d - M’w’;‘r’;dw.;,%} w’;‘; 0\] B
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Search for J/AY—yYR—yy®

Preliminary
C xY/dof = 1.23 400F y2/dof = 1.62 200 y2/dof = 1.73 T Pae

— — F R « -.-(1285)
& 200f G - k) 1

2 i > 300 > 150k ---m(1405)
= - s C S - ---1(1420)
(a2] L o - 0 o

® ) 2 - 2 - —£,(1270)
< ol < 2 S oo 1,(1565)
£ £ AL 2 2"(ph

® I s . F il s — 2"*(phsp)
o [ a OF g o 5o —,(1645)

e iy it n : _

o 2F + + ﬂ + + ++ + o ++ . + 0i+ tt et - 3 (0] e ++‘it"+ ?""’*Btgv'j“ "t«' “-i»- 4.

L _8 - .+.++a.¥+¥+ﬂ-+i‘i+.++.+.}u. ipd}o.“@+¥+Jgs+i+t+;+..’+.++.q Y 0 rbtw. x+ PR T{ i++.,qqo.m S a*r.rwo.mvt e = R N Ft Wi +++ ++ T s fadic) +++

‘%_4 16 1.8 2 22 24 26 28 3 - 1.2 1.4 1.6 1.8 2 2.2 0 0204 0.6 0.8 'J‘ 12141618 2 2224
M(y, @) M(,,, @) yighYion)

e No significant X(1835)—=yw: X(1835) is  Resonance J/w—yR - yyw(x10) Jjy = yR = yy¢(x10)  17=ig

£1(1285) 1.73 £ 0.124) 13 0.29 +0.03%7:15 35+1.5
more likely to be an excited ss state of £1(1420) 0.8 + 010133 055+ 0.07::3 1.1£0.7
, n(1405) 3.54 +0.20*0%53 3.57+0.18"07) 0.3+0.1
n Ne 0.20 + 0.06*293 0.21 +0.03*093 0.8+0.5
n(1295) <035 <0.84
. . n(1475) <0.14 < 0.38
* No significant n1(1855) or X(2370) X(1835) ol 337 £0.19%078

contributions X(2370) <0.04 <0.11
e Consistent with theoretical predictions = B
of glueball and hybrid
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Summary

BESIII has collected 10B J/y, 2.7B ¢(2S), 20 fb' ¢(3770), and extensive XYZ
scan data.

Based on these data, many important research results have been published.

BEPCII plans to implement a Crab Waist upgrade, which will boost low-energy
luminosity by up to a factor of 10 in the 1.0-2.0 GeV energy range, scheduled for
around 2030, along with an inner tracker upgrade.

More results are expected to be published in the future
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BEPCII— BEPCII-U

Two-year data-taking plan

v’ Additional 5.0 fb"! @4.68 GeV [4.14 + 5.0 =9.0 fb! as planed ] : ~5 months
v 3.870[400 pb-1], 3.8716[400 pb1], 3.874[400 pb-'] for X(3872): ~1 month

v’ 3.554[600 pb~1], 3.5580[200 pb-1], 3.560[300 pb-'] for y.,: ~1 month
v’ Scan above E,Z, threshold (4.95GeV - 5.10 GeV):
scan data: 2 fb! @ 20 energy points [optimization of the scan scheme is needed]

data@ maximal cross-section: 10 fb!
Total sample 12 fb'!: 1.5 years

Lineshape of ete™ — ErEL
(peak range: 5.09-5.16 GeV)

o (arbitary scale)
°c =~ =
o] o N

o
()]
TTTT

o
H
LI L

o
N
TTTT

o
(@]
TT

HERER: 4.9354 GeV
4.951 GeV 3By idE{E 2% H A946%-55%
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