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anti-triplet as anti-quarks q. Baryons can now be
constructed from quarks by using the combinations

while mesons are made out
of (qa), (qaggq), etc. It is assuming that the lowest
baryon configuration (gqq) gives just the represen-
tations 1, 8, and 10 that have been observed, while
the lowest meson configuration (g q) similarly gives
just 1 and 8.

Conventional hadrons

Meson

o Exotic hadrons:

Non-standard hadrons

Hybrid

Glueball

Pentaquark

Molecule Tetraquark Hadro-quarkonium
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Beijing Electron Positron Collider Il and BESIII
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BESIII Data Samples
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Discovery of Y States

&

® Y(4260), discovered in ISR process at BaBar, ete™ = yyepatnJ/ e
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® The first evidence of eTe™ — nh.was found by CLEO at \/E=4.1 / GeV [30] PRL 107, 041803 (2011)

® The process eTe™ — nh.was observed for the first time at \/E=4.226 GeV by BESIII, a hint of a
resonance around 4.2 GeV was observed  PrD 9, 012001 (2017)

® New data (15 fb-1) between \/§=4.1 3 to 4.6 GeV has been collected by BESII!
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0Dressed(e+e— _’nhc) (pb)

Measurement of cle e~

— nh,]

EPE

FUDAN UNIVERSITY

¢ Measurement

0.25
m (4160) PDG2022 ® Y(4260) PDG2016
O  Y(4220)-nnd/y A Y(4220)-rtnth,
O 2 # Y(4220)-7m)(3686) ¢ Y(4220)-0y
' Y (4220)-nJd/yp H Y(4220)-nin
4 Y KKy M Y-°Z,
2 Y(4220)-=DD* 4 Y -aD*D*
; 01 5 V Ymh ® Y(4200)-y X(3872)
()
O]
A
~ 0.1
0.05
15 4.25 4.3
2
M (GeV/c?)
30r
i —— Best Fit — Y(4320)
- ---- BW1 — Y(4390)
25 -~ BWS2 fixed N —— Y(4380)
i ---- BW3 — Y(4360)
20:_ (a') ¢ Measurement _ (b) —— 2BW
i ¢ - ¢ — BW+SP
150 arXiv:2404.06718 1 - —— Int. BW1&BW2&BWS3

| l 1 | |

4.1

4.2

4.3 4.4 4.5

Vs (GeV)

® Udressed — ‘BWl + BW26i¢‘2 + ‘BW:; ‘2

Mass and Width of BW, fixed to Y(4360)

M, = 4188.8 £ 4.7 + 8.0 MeV/c?

I % =0.80%0.19 + 0.45 eV

® Alternative parameterizations:

The first resonance:

% Mass consistent with hybrid wit
(4.15 £ 0.15) GeV/c*

PRD92, 114019 (2015)

160)

w Parameters consistent with y(41

N a mass of

- { A
- / S _{ﬁ",,_./'ék‘- ‘ '
El | I Lo P R P B T R
4.7 4.1 4.2 4.3 4.4 4.5 4.6 4.7
Vs (GeV)

Coherent sum of three BWs

Statistical signiticance of BW, in all cases >7¢

Yuping Guo @ 2024 CEPC Internatinal Workshop
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Observation of Y(4500) N EVE:

{902 FUDAN UNIVERSITY

g +£opaa . 1200 —
- — Fit curve: Total Y fa) . o) - = FI *0 7y*—
T it ourve, Y(4230) - (). Z S1000[ ... oo 7*DD
6 . Fit curve: Y(4500) . —_ B ontinuum
' i1 ] & goof - BWA {4 PRIL.130, 121901 (2023)
o 4t F oSS - A - 9 "
I : o S - == BW2 T MNLA~, .
\3 2_ """" \\ ? 600 :_ - =« BW3 . J‘ . ~'~, B
M = R gk e
T 8F KK Jly (b) E 2 200 | WLt L1 : ______..-‘-;;‘\‘»"‘ """"""""""""""""""""""" -
‘0 BF CPC46, 111002 (2022) . % oF DA 8 S S et AT
@ [ i L1 . L
L 4f 2.2 4|3 2.4 4I5 4.|6 2.7 4|8 4|9 5
2: \'s (GeV)
05 M = 4469.1 +26.2 +3.6 MeV/c?, T =246.3 +36.7 + 9.4 MeV
M = 4484.7 = 13.3 = 24.1 MeV/c? A cscs state from LQCD (T. W. Chiu et al. PRD73, 094510
I'=111.1 £30.1 £15.2 MeV (2006))
A 5S-4D mixing state (J. Z. Wang et al. PRD99, 114003 Assuming structures in KKJ/yrand zD*D* are the
(2019) [Width 26 larger] same, BlY — zD*D*|/BlY - KKJ/y]~102,

inconsistent with hidden-strangeness tetraquark
nature (F. Z. Peng et al. PRD107, 016001 (2023))

A heavy-antiheavy hadronic molecule (X. K. Dong et al.
Prog. Phys. 41, 65 (2021))

Yuping Guo @ 2024 CEPC Internatinal Workshop 11



New Information from ole™¢™ — wy,., ] oy hak#

FUDAN UNIVERSITY

® The process e™e™ — wy, , was observed for the first time at \/E=4.c’> GeV or 4.42 GeV by BESIII

PRD 93, 011102(R) (2016)

® New data (11.0 tb-1) between \/§=4.3 to 4.95 GeV has been collected by BESII|

4 ™
. S 5 0 oy 5 60f 07
o - - o ¢ o | ¢
o 30 — PRD 93, 011102(R) (2016) E = 20: g : PRL132, 161901 (2024)
> 20F E go . ?o 0
3 - T * f _ f j
T 1o ; ¢ - o 10] o 20
Ao ; A : o o |
) NP - S— 5 kA E el 1 T 4y
3 5: — :": — 1 E 4.4 4.6 4.8 4.4 4.6 48
o S0F o /s (GeV) /s (GeV)
—~ 40F E
e ! : ® M =4413.6+9.0 £ 0.8 MeV/c?
X s0F C : ° M =45442+18.7 % 1.7 MeV/c? e
T - 5 . ['=110.5+15.0%x2.9 MeV
120 ['=116.1+33.5+ 1.7 MeV
L 10F S ® Significance over PHSP: 10.7¢0
L of ® Significance over PHSP: 5.8¢
© C . . ® Parameters consistent with y(4415),
® Mass higher than structure seen in | | |
P —— implying the existence of
v w(4415) = wy,,

Yuping Guo @ 2024 CEPC Internatinal Workshop 12
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Observation of Y(4710)/Y(4790)

PRD 107, 092005 (2023) —~

=S .

. Precise c.s. measurement - © BESIII (2022) ¢ This work — Fit result

600 >x<D>X< = | _—----'Y(4230) ~--Y(4500) - Y(4710)

- stat. only a Y(4230) i L
|} Pprr131,151903 = Y(4710) 6 K™K Jly
2 4001~ (2023) >3, i
= i > 60 o o 4 -
© - X i

200 __ é 2 |
- 0 e %o © " § .
8 ' T L 4.2 4.4 4.6 4.8 5 e
.8 4 4.2 4.4 4 6 4. 8 5 s (GeV) 42 4 4 4.6 4.8
Ys(GeV) 's (GeV)
M; (MeV/c?) 4186.5+9.0 4193.8+7.5 4195.3+7.5 -~ ™ s
Iy (MeV)  55+17  61.249.0 61.8+9.0 _ + 59+ 2 . +17 4
M> (MeV/c?) 4414.5+3.2 4412.8+3.2 4411.0+3.2 Y(4710): (4704 £ 52 £70) MeV/c Y(4710): (4708%,5 £+ 21) MeV/c”
[y (MeV)  122.647.0 120.347.0 120.047.0 183 + 114 + 96) MeV 12627 + 30) MeV
Ms (MeV/c?) 4793.3+7.5 4789.84+9.0 478610 \_ ( ) / \_ ( —23 ™ ) J
I's (MeV 27.1+£7.0 41439 60+35
g 1032— T T E 1035— ,,‘*'/‘j',‘_: """"""""""""""""""""""""""""""""""" E 1032— /""-_-""-—
g N 4 1N /S 1 :
gbg : _: 1 IBW2I2 +q\déta~\ / ; 1, ) —_ IBW2|2 b data \\\ -\E — IBW2|2 +}ata\ E
) — IBWJ?  — fitted line - P — 1BW,| —— fitted line e _ — 1BW| — fitted line g .
s 8 / \ H 2 2 ! 2 2 ﬁ\ Bt
0g / L continue - - 1BWY \ s o (] eentine B N3 0 ) ] eontnee P L
T ad IS a6 i s T Tao o 43 44 45 46 47 48 49 13 44 45 a6 a7 48 79
Ecy (GeV) Ecy (GeV) Ecy (GeV)

13



Production Properties of D_,(2536) and DS*2(2573)

EPE

FUDAN UNIVERSITY

® 15 data samples corresponding to a total integrated lum. of 6.6 tb-1from \/E=4.53 to 4.95 GeV

Entries / 2 MeV/c?

N
T O T

NO

PRL 133, 171903 (2024)

Partial
reconstruction

vk~ + DO

DSJ

e ——> ylY 4—e™

}

- D_,(2536)

}

Nz

(a)

)

= 4.68 GeV

|
!

|
|

!

r

SMRITEREG

T e

5

l

55
RM(D?) (GeV/c?

2.6

Entries / 4|\> MeV/c?
(@)

Ow”f, +1141] TP Nt
245 25 255 26
RM(D?) (GeV/c?)

h

0
KOK

Ds_ P K+K_7T_
A

1

|

" D¥(2573)

ll }[

|

(b)

|

D.D,,(2536)

430

D,D%(2573)

o(e’e—=D{D.,(2536)) (pb)
o(e*e —D!D_,(2573)) (pb)

48 46

/s (GeV)

® Fitwith o = | BW,(\/s) + BW,(\/s)e'|?

46

® |n both processes, the first resonance is around 4.6
GeV, with a width of 50 MeV

® Second strucutre is around 4.75 GeV with a width
of 25 MeV in DD (2536)~, around 4.72 GeV with a
width of 50 MeV in D;rDS*Z(2573)_

Yuping Guo @ 2024 CEPC Internatinal Workshop
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Production Properties of D,(2536) and D7 (2573) o) ek

FUDAN UNIVERSITY

® 15 data samples corresponding to a total integrated lum. of 6.6 tb-1from \/§=4.53 to 4.95 GeV

) D,D,(2536) 8 D,D%(2573)
PRL 133, 171903 (2024) : —
2 2
o K+ D 2 R
sJ ~ =
Partial aQ, a
. e” —— YlY ¢——e™ 0 )
reconstruction \, KK 1 2)
D— + . | ! . ! | . A | ! ! ! |
T J 4.6 4.8 L 46 4.8
K¢K 5 (s (GeV) 5 (s (GeV)
® Fit with 6 = | BWy(\/s) + BW,(\/5)e1 |
B[ Dy(2536) | % [ D35T3) v
gzo_ first observation, consistent with Y(4626)/Y(4620) = @ |n both processes, the first resonance is around 4.6
| /3 = 468 GeV :20_— A GeV, with a width ot 50 MeV
3 N |
s | L lf'rSt ewdence, could be Y(4710)/Y(4790) = ® Second strucutre is around 4.75 GeV with a width
W gttt RFPTEITT TR W B I FEPT NS of 95 MeV in DD (2536)~, around 4.72 GeV with a
2.5 2.55 2.6 245 25 255 26
RM(D?) (GeV/c?) RM(D?) (GeV/c?) width of 50 MeV in D+D*(2573)‘
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Precise Measurement of Open Cham Cross Section

. DD .
D"D*; . 5 —+—DD

]HEP 03, 155 (2022) 4 PRI 131, 151903
L ' ' (20.23).

PRL130, 1219@1 (2023)

+ D,*D_,(2460)
~+ D,D,,(2460)

Yuping Guo @ 2024 CEPC Internatinal Workshop 15



. — — = :
Precise Measurement of gle¢Te™ — D;“ D] ok 4%“%
® 138 data samples corresponding to a total integrated lum. of 22.9 tb-1 from \/§=3.94 to 4.95 GeV
= EL S L e L DL R R R 700:-|---|--'|"'|"'I": i :

ii 103? @ RL133, 081901 (2024) xyz E 600;_ o - BESII _ Partial reconstruction
S COUNURRENT R B 5 S B
i 3 E 3 - E
o »N WMJ Hﬁg ﬁwwﬂ Y 1 300 * - Babar : C e
z o _‘ ,“ ‘ A R . _ 2005_ ﬂi sys. uncertainty ~5% E D-
E 100 —J M Hﬂ J w un?recedented precmon _ VA KK
4 42 44 46 48 5 S a2 aa  ae 4,8 —
Ecm (GeV) E., (GeV)

® Cross section peaks above the threshold, implies the presence of a strong coupled channel effect
(E. Eichten, K. Gottfried, T. Kinoshita, K. D. Lane, T. M. Yan, PRD21, 203 (1980))

® Maximum cross section around 4.02 GeV higher than previous studies using ISR method
® Anarrow dip around 4.23 GeV, close to D, ™D. ~ threshold

® Constant ratio to D.TD’~ where a structure around 4.78 GeV is observed
A) S

Yuping Guo @ 2024 CEPC Internatinal Workshop 16



: + ,— +1)— defed |
Precise Measurement of o[e ¢ — D D] o2 1k 4 A £
A S {502’ FUDAN UNIVERSITY
® 138 data samples corresponding to a total integrated lum. of 22.9 tb-1 from \/§=3.94 to 4.95 GeV
2 T T T T T 1 T T T [ T T [ T T T 7()():.|...|...|...l...l..: ‘ .
2 10 @ RL133, 081901 (2024) xyy 1 e0ob o . BESIII J Partial reconstruction
SO 5 3  CLEO-c E
= - Mp # - R-scan 7 5005 ‘\ . Df
1 10° ?’ﬁ F H # H f # f 3 400;— ' Belle _; \
2 - W *HJ THH Jﬁﬁ““ Hp * ] 300 & ’ - BaBar = eT——ylY «—e"
% 10 _‘ :, ‘ A 2005_ ﬂj sys. uncertainty ~5% 3 D-
(00 J M Hﬂ unﬁ)recedented precision - VS KK n
pl OJ;.M #M%M&LM* ‘T‘%‘ s + e
42 44 A a8 S 4 42 44 46 __ e
Eem (GeV) E cl¢ 033 2—(.,) x?/Ndf:0.66 , Som, E
03| Op:p; =
® Cross section peaks above the threshold, implies the presence of astr s , [Fitresuit =
(E. Eichten, K. Gottfried, T. Kinoshita, K. D. Lane, T. M. Yan, PRD21, 203 (1980)) 001'2 _{ | 4|H m l * { | E
. . . . . T F I * -
® Maximum cross section around 4.02 GeV higher than previous studies 0.1 H | E
0.05;— —;
® A narrow dip around 4.23 GeV, close to D:JFD;_ threshold 054 45 46 47 18 a9 s

® Constant ratio to D, ™D, ~, where a structure around 4.78 GeV is observed
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Precise Measurement of o[¢te™ — DD]

EPE

FUDAN UNIVERSITY

® 150 data samples corresponding to a total integrated lum. of 20 tb-T from \/E=3.8 to 4.95 GeV

Partial reconstruction

& e
2 Y
) i
&) i
N’ _:- | s
B e F g
& 1.85 ST
R - Do
L insTar]
L .. et e -F_I_._F. -ﬂ_,I =B -"._:.:': ::1:!| N
1.8 1.8§l 1.9 1.95
recoi 2
Ml (GeV/e?)

35
30
25
20
15
10

p et
D
\*Kmm/Kmr
D™D~
Q& 19+
> ________________
S -
e e s gl
£ 1.85C 5
N
E - |
s =42 GeV -
18 18 19 19
ME!, (GeV/e?)

40
35
30

1 25
1520

15
10
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FUDAN UNIVERSITY

Precise Measurement of o[¢te™ — DD]

My e (GEV/C?)

® 150 data samples corresponding to a total integrated lum. of 20 tb-T from \/§=3.8 to 4.95 GeV

Partial reconstruction

00 Y (3872)/G(3%00 s work 0% =
N — I —— IS WOIK (O —
D S 1000 :_ 4;;' _ \V(4p40) \V(4:160) \II(4:415) — = CLEO (GObs') _:
'\ ) - ' —4— BaBar (6°°) -
o 80 —»— Belle (™) -
i = E
e~ » YlY < et ? e = =
K 400 — & 1.-.,/ —:
(-P) | us 5| -
D ~ © 200%# A E
Krnr/Krn :3 i o o
PRL133, 081901 (2024 z F | | E
2 - . ]
' (2024) g s sys. uncertainty ~7% -
———— e — 40 —~ C & ]
R e, [ a = . 3
R s s T - D*D- 35 ~ 600E unprecedented precision E
190 o T3 & 190 30 I 4001 T | e =
i R L < n T ¥ -
| 25 7 P AR e e 25 © 200 iL"l’ - %% =
© (BRI g —
20 g 1*‘ 20 Og 1 ‘I’f : @fia @ o ® ©@ @ 3
SRR s e o [ 3.8 R 46 43 5
leeeE N 10 5 ] 110 s (Ge
LEdnnEAR] S ; s =4.2 GeV |73
18 '1.§§l' T 1950 18 '1.'85.'1 19 195°
M. (GeV/e?) M. (GeV/e?)
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Four-Quark Matter: Z.

EPE

FUDAN UNIVERSITY

Z:5(3992)° Z5(3985)*

Z,(3900)°

Z.(3900)"

Z.5(3985) Z:5(3992)°

Z (3900)/Z,(3885) Z (4020)/Z,(4025)
- —4- Data é:) 120-
4, 1001 ete” = 7Z+7T_J/l// — Total fit > E
S i ===« Background fit 6 100 |
8 80 4260 -.=. PHSP MC § §
— 50 ]l [ sideband % 80: Ly
S . 60 v
o 40 | Ll = ot !
o - -
o 20L 20
0 Com e e i P95 400 405 4. ECEE
. . . . eV/c2
M (TE/W) (GEV/C?) o
+hc
(QV| S0
90 _ - _
§ 30 ete” - a7 (DD*)” " 70k eTe” — T (D*D*)”
S -
© 70 = 60f
= 60 4260 2 b
50F
<t 50 Lo - +y(2S), -
~ N 40F
A2 gg { ~ 30b
= Lit ] 2 30
© 20 e 20l
Lﬁ 10 . |_|>J 10E PRL110, 252001 (2013) PRL112, 022001 (2014)
0] T P R Y PRL111, 242001 (2013) PRL112, 132001 (2014)
3:85 3.90 395 4.00 4.05 410 4.15 RN Y SN T
M(D"D*) (GeV/c?) RM(t) (GeV/c?) PRL115, 112003 (2015) PRL115, 222002 (2015)

. PRL113, 212002 (2014) PRL115, 182002 (2015)
Seen in both charged and neutral modes

Z,(4020)°

Z.(4020)"

Z:(3900)*

Z.(4020)*
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Strange Partner of Z. States: Z..

EPE

FUDAN UNIVERSITY

ete” — K*(DD;~ + D™D;)

40 ¢
©35 Vs = 4.681 GeV - Data
%30 ;_ (a) 31g = 85. Ztgg Total fit ;
So5 — —— Z.,(3985)
5:)_ 20 e . D* (2600)’'D*°
?_.’1 5 ------- non-Res
§1 0 s D DY)
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4 405 41 4.5
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3 o) J’ $° 0 © | {
510 o
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o | T
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L. (s=4.661GeV Q.
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PRL 126, 102001 (2021)
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o
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17. 8+81

i

4 405 41 4.15
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—¢— Data Total D Signal
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PRL 129, 112003 (2022)
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Z..in K + cc

FUDAN UNIVERSITY

PRL 127, 082001 (2021)

Z_(4000):

o JP=17

—24
e ['=131 £ 15%26 MeV

PRL.126, 102001 (2021)
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|
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41 415
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e m = 4003 + 6% MeV/c?
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PRL131, 211902 (2023)
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{ Studies in D.D* + D*D system from B decay and K™ K~J/y system from e*e™ annihilation are needed }
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C-even States defeh) 14 9 k £

{902 FUDAN UNIVERSITY

» Small production rate in radiative transition process

fo)
0.8 —+- Data
®» Radiative and hadronic transitions to X(3872) are observed at BESIII = j BES]]I - A BESIII 2014
ZJ 0.6_— e — Fit
® Several decay modes of X(3872) have been searched: 7., [observed], s 0 43 b, NET79+9
- . ®
TIEY 0 120 X e TN, Yo (3823) 17 (| & PRL.122,232002
g 0ol (2019)
~ound evidence of X(3915)/X(3960) [wJ/y mode], no obvious signal ;<°2 ]
for X(4140), X(4274), X(4500) [¢J/y mode], no evidence of X5(4013) £ 0 4'2' er
DD mode] \'s (GeV)
§ 203 —: i‘gggg ~ 90 ~ 201
o f o o S S 9—KK? — data
_.g 10— Ww sideband | 0> a4~ & MC | 9z L = ¢ 1MC
2 § % - L 4;; MC
01 ey o o — o+, MC
M(wJhy) (GeV/cd) ﬁ S 105 I sideband
o [ —— Data )] (2] :
3 20 — X(so15) c c JHEPO1, 132 (2023)
E E ; g;(?:?(ground q>J G>J 5 B
% 10_ Sideband 1Ll LL i
|.T>j E : ' ) + o
Y . 4 46 48 5 %722 44 45 a4 5
M) (Gevic?) M(¢oJrp) (GeV/c?) M(pJry) (GeV/c?)

PRL 122, 232002 (2019)
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C-even States

® Small production rate in radiative transition process 161
8 14F 4 Data ~25 events
® Radiative and hadronic transitions to X(3872) are observed at BESII| % 12F cs peaks at 4750
S 10 - ---- Background T
~ . 0 © [ [ sideband PRL130, 151904 (2023)
Several decay modes of X(3872) have been searched: 77y, [observed], - sk /
TETX 0,120 T c0r BTN, Yo (3823) » OF
S 4f
® Found evidence of X(3915)/X(3960) [wJ/yw mode], no obvious signal 11 2
. 0 7 =t R 4| st L O E—
for_X(4140), X(4274), X(4500) [¢J/ywy mode], no evidence of X5(4013) 36 285 384 386 388 39 392 394
[DD mode] M(mJAy) (GeV/c?)
220 — S N ~ 20
o I o o S g | K — data
% 10 : Ww sideband | 0> a4~ & MC | 9z L = ¢Xc1 MC
2 % % - L ¢x_, MC
ok = e T o o — X _H0X,, MC
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v F —— Data 0 %) |
3 20 — X(so15) c c JHEPO1, 132 (2023)
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Lﬁ E . - ’ | O_. ' ) + |
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Line Shape of X(3872)

VUNJ

S
S
=
g

{90

(0
IS

EPE

2 FUDAN UNIVERSITY

Obtained y,.,(3872)
line shape

PRL132, 151903 (2024)

16 = _ = _ 240
- == Signal 70 — == Signal —
14 - = - Background = - - = = Background 220 -
Q ~ ==== Line shape O 60 ==== Line shape 200
; 12 - - Total ; - - Total -
ozo 8 E— i E 40 - 3 160
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* Effects of the couple-channels and the oft-shell

BESIII

. Parameters
D™ are included in the parameterization

g 0.16 £ 0.010% 1
Re[El] (MeV) 7.04 +0.151)0

* Line shape mass:

M, = (3871.63 + 0°13J—r8°8g) MeV Im[EI] (MeV) —0.19 £ 0.08%) |5
| [zt 2~ J/y)/T[D°D™) 0.05 £0.01+991
* Weinberg's compositeness: Z=1 - pure FWHM (MeV) 0.44+013+038
elemental state; Z=0 -pure bound state v 018

Based on
19.8k events

LHCb

0.108 =+ 0.003 7000

—0.006
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-0.13

0.11 £0.03

+0.06+40.25
0'22—0.08—0.17

0.15(0.33)
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Mechanism of C-even States

® Dedicated scan sample around the resonance

® Careful study of background process and interference effect!
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® Benefit from the fine scan data samples collected between \/E=3.8 to 4.95 GeV, good performance

of BEPCII and BESIII, the properties of charmonium and charmoniumlike states have been studied

Y(4260) has fine structure, the lower one Y(4230) is observed in more than 10 decay modes, including open charm modes

Discovered new charmonium-like states Y(4500) and Y(4710)/Y(4790)

The cross-section line shapes are very complicated, more sophisticate d analysis may determine the pole positions of these

states better and help to understand their nature
Observed four-quark matter Z. and Z states, need to search for partners to establish the spectroscopy
Decay and production properties of C-even states have been investigated using clean samples

New production mechanism of C-even state has been found, opens a new avenue for study of hadrons

® BEPCIl is upgrading, increase the luminosity at \/§=4.7 GeV by a factor of 3, and extend the \/E up

to 5.6 GeV starting from 2028, more exciting results are expected!

Thank You!
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I' (GeV)

0.3
® Y(4660) PDG2022 & Y(4660)-mty(3686) g : ¢ BES”I 2022 + Th k L Ft It .
® Y,-1X(3823) A Y,KKIp E/ 8 — ( ) IS WOr It resu 6 O O L D:+D :_
] 4 Y;-aD*D* V Y3-D*Dg* C_) | "Y(4230) Y(4500) """ Y(4710) B
0.9 o Vir, S gL Y(4500) _ '
[ Y(4230 KtK~J/ — -
(7)) ~—" B > 6
o 4 [ . Y(4710) 5 F °
O T i v
7 - i + o ® ® ®
© Lo B M i Y4790) ¢ °
)| 0 | L . | N %, 'Y®9®, . . oy

N6 h65 47 475 48 48 ' * 5 (GaV) 46 4.8 5

M (GeV/c?)

> Y(4660) observed in eTe™ — yop ww(2S) by Belle Collaboration, confirmed by BaBar and BESIII

experiments, M(n* ™) tends to accumulate at the nominal mass of f;,(980)

® Y(4710) observed in ete™ - KTK~J/y by BESIIl experiment prii31, 211902 2023)

> Y(4790) observed inete™ — D: +D: ~ by BESIIl experiment  PRLI31,151903 (2023)
® Y(4626) observed in eTe™ — y15rD{"D;(2536)7, and evidence of Y(4620) in eTe™ — ygr DI D%(2573)"

by Belle experiment proioo, 111103(R) (2019),  PRD101, 091101(R) (2020)
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X(3872) Decay Property
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Events / (2 MeV/c?)
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Update of nw(3686) and Search for X(3872)

* 8.9 tb-1 data sample from 4.288 to 4.951 GeV
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* 8.9 tb-1 data sample from 4.288 to 4.951 GeV
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Future Data Samples

B4 (5 o

Table 7.1. List of data samples collected by BESIII/BEPCII up to 2019, and the proposed samples

3
most column shows the number of required data taking days with the current (7c) and upgraded (.

8x 10%

implementation and beam current increase.

F(Cm “s" ")

' 6x 10% |

Energy Physics motivations Current data % | \
1.8 -2.0 GeV R values Nucleon cross-sections N/A E e \ .?{.'
2.0-3.1 GeV R values Cross-sections Fine scan (20 energy points) ~ 2x10%} »

J/w peak Light hadron & Glueball J/y decays 321fb (10 billion) 'V —— —
Y¥(3686) peak Light hadron & Glueball Charmonium decays 0.67 fb ' (0.45 billion) - N Beam <‘*nf*rgyé(€ SeV) -
W(3770) peak D°/D* decays 29fb 20.0 fb ' 610/360 days
3.8-4.6 GeV R values XYZ/Open charm Fine scan (105 energy points) No requirement N/A

4.180 GeV D, decay xyZ/Open charm 321fb 6fb 140/50 days
4.0-4.6 Gev XYZ/Open charm Higher charmonia cross-sections 16.0 fb ' at different /s 30 fb ' at different /s 770/310 days
4.6 - 4.9 GeV Charmed baryon/XYZ cross-sections 0.56 fb ' at 4.6 GeV 15 fb ' at different /s 1490/600 days

4.74 GeV X+ A7 cross-section N/A 1.0fb" 100/40 days

4.91 GeV %2, cross-section N/A 1.0 fb 120/50 days

4.95 GeV E. decays N/A 1.0 b 130/50 days
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