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® Y(4260), discovered in ISR process at BaBar, eTe™ — yqp 7" J/y

Confirmed by CLEO and Belle

Mass > 4 GeV, above DD threshold

Not observed in inclusive hadron cross section

Not observed in open charm pair cross section

® |ater, Y(4360) was discovered at BaBar, Y(4660) was discovered
at Belle, both in ete™ = yprTn W(2S) process
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Overview of CS measurements at BESIII

® Precise cross section measurements of open charm, hidden charm, and light hadron processes
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Overview of CS measurements at BESIII

Precise cross section measurements of open charm, hidden charm, and light hadron processes
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® Precise cross section measurements of open charm, hidden charm, and light hadron processes
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Overview of CS measurements at BESIII

o(pb)

Precise cross section measurements of open charm, hidden charm, and light hadron processes
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Overview of CS measurements at BESIII

® Precise cross section measurements of open charm, hidden charm, and light hadron processes
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® Seen in more than 10 decay modes, including open charm final states
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S gop @ —+ R-scan 5 sgof Solutionl > 106 Single BW 100+ + WY - —4- This work 100F- nJly A owe ]
= 70E [s=3.8713 | = goF :"a Inceteronce ” * - - p(4040)
> E PRD106, — Fit g F ~ ~#- BESIII 2015+2016 o= PRD109, 092012 - .- y(4230) ]
2 8F 072001 (2022) g “oF % 8.10 ! (2029 1005 — Gontnuim
£ s0f S 200 ey 50, RD99, 091103 (2019) 60 - > 10.00 b
o 80 +'0T> 20 - :
€ 20f T 0- *r E
185_ —60;— o:_ - . _:
= 4 o N T e 42 43 44 45 46 38 4 42 44 46 48 5
\>2 O ;.-.‘.--.n-. ------- » ----9.-!---0.'0--QQ0 ------ % . '.-.'-‘ -o‘\a...o-! :i;: | | | | | | | \[7 (GeV) VE (GeV)
4° L 0 1 ' L ' 4 41 42 43 44 45 46 47 4.8
38 4 42 44 a6 (s (GeV)
s (GeV)
3 - | | I | I | | | I | I | | | I | | | | I | I | | | I | | | | | 1200 |
2 gL ¢ BESIII (2022) ¢ This work — Fit result | 1000 i ’ -1 T . Fit DD -
S " .-Y(4230) - Y(4500) ---- - T - — - e Continuum
S Y0 YEs00) e Y(Ar10) : 1 % aoob - Bw: : PRL130, 121901 (2023)
O — ~ — 5 ¢ B 4 '
g Of PRL131,211902 |2 [ PRE122,102002(2019) { I I Wi~
® 4L 74500 S 1 - '! e e
O n _g - U 4 9© 400 R Ly
S f o L | ] S VTR 7 (e S
ke, __ N i Lo L 4 & 200 Wllidlgtlet." 0 Leeetien el o T -
o 2 S G S -t Lt e
% ' — } b= 1 % 0F i R XA o T e e
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() O L1 - . o T T N N T N A A A A B I | L1 1 1 | N B B A B 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5
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Y(4260)=Y(4230)

EPE

FUDAN UNIVERSITY
® Seen in more than 10 decay modes, including open charm final states
100
90§_7T+7Z_J/l// —+ XYZ data sonb 2t (2S) ___ Fit result | [ e e e e e
o) - R- 4 B $ Dat .
8 80F (a) ~+ R-scan L 100 ' J/ 4 2 otewmlft =
= 70F (s=3.8713 | 0.25 i --- y(4040)
%5 o0 E_PRD106, — Fit § 1(4160) PDG2022 ® Y(4260) PDG2016 80 |- PRD109, 092012 L 52;‘328; -
{:’ 50 5_07 2001 (2022) < Y(4220)-nnd/y A Y(4220)-rtrth, 60 3_ (2024) > 10.06 —— Continuum _Z
: [ - ' -
0 405— } Y(4220)-ny(3686) ¢ Y(4220)-wy, - T
QO 30f ’ O " 2 Y(4220)-nJd/y Y(4220)-nnn_ 40 - B
o) ¥ n ]
v 20f 3 Y -KKJ/yp Y-n'Z, | 20 |- -
10F Y(4220)-7DD* Y -xD*D* 0 i’ E
_ 2 %\ O . 1 5 Y-nh_ Y(4200)-y X(3872) 6 - 3.8 ' 5 :
b : ® eg....% 00 _..Q :?__..!:_o:",-:- .' IR
R R o St P B | (s (GeV)
g L e 1P ~ ———e
3.8 4 4.2 4.4 4.6 - 1
(s (GeV) 0. |
= -
i . L | _
% 8- ¢ BESIII (2022) ¢ This work — Fit result = iy S . DD~
S YRR YR YD) 0.05 o PRL130, 121901 (2023)
- + —_ =
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§ 4L 2023 F &1 g el T e
S | ép e e
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Update of o[eTe™ — nh ] T fl o4 £

FUDAN UNIVERSITY

® The first evidence of eTe™ — nh.was found by CLEO at \/§=4.1 / GeV [30] PRL 107, 041803 (2011)

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

® New data (15 fb-1) between \/§=4.1 3 to 4.6 GeV has been collected by BESII!

4 ™
60 30
B ) I —— Best Fit BW3
B I BW1 ---- Interference
3 50 — + BESIII measurement % a BW?2 fixed ¢ Measurement
95 - EIJ CLEO measurement 'éu 20 5
= 40 :— 0 I PRD111, LO11101 (2025). Y
e - ' i .
- u PRD 96, 012001 (2017) +°) 10
1\ 30 - # L [ |
Q  of P . \‘}\
Ol Lo -
o i =
g 10 s 20 }
B 5 i
O ‘0 O_‘“"T'*"i %5004 _i..“_i_‘_ .._*__ ___+____§______.
L g : 1 I 1 1 1 1 #? 1 1 l;l 1 1 1 1 l;l 1 l¥l l 1 1 1 1 l 1 1 1 1
4.1 4.2 4.3 4.4 4.5 4.6 4.7
Vs (GeV)
\. v

Yuping Guo @ E+EXYZIHI& 10



Update of o[eTe™ — nh ]

FUDAN UNIVERSITY

W
o

.' 0dressed(e+e—_>rlhc) (pb)

N N W
() U o

c,dressed(e ta— 5 nhc) (pb)

N
o

[
o

o

—— Best Fit

BW1
BW?2 fixed

BW3
-- Interference

¢ Measurement

¢ PRD111, LO11101 (2025)

=
O o

o

| I | | |

| I | |

—— (4320)
—— (4390)
—— (4380)
—— (4360)
—— 2BW

—— BW+PS

—— |nt. BW1&BW2&BW3
® Measurement

|

| | l | | |

4.1

AT R R R B
4.3 4.4 4.5

o glessed = | BW, + BWye' | + | BW5 |
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:

Fix parameters of the second resonance to

Y(4320)/Y(4380)/Y(4390)
Remove BW,
Use sum of a BW and phase space

Coherent sum of three BWs

4.2
Vs (GeV) Statistical significance of BW; in all cases >7¢
Yuping Guo @ E+EXYZIHI& !




Update of slee™ — nh ]
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140
120 f_ - nh (this work) # KK J/y
~ 100" Tory Ty
% - T y(3686) wTmJ/y
S 80p g2 KKy ndly
£ 60 + T G h DD
B b & 40D Fy@i60)PDG
< 40p | e
E " - y(4230) PDG
20—
0:_||||||11||||||l|||||||||
4150 4200 4250 4300 4350 4400
Mass (MeV/c?)

The first resonance:

» Parameters consistent with y(4160)

% Mass consistent with hybrid with a mass of

(4.15 £ 0.15) GeV/c?

PRD92, 114019 (2015)

o glessed = | BW, + BWye' | + | BW5 |

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:

Fix parameters of the second resonance to

Y(4320)/Y(4380)/Y(4390)

Remove BW,

Use sum of a BW and phase space
Coherent sum of three BWs

Statistical significance of BW; in all cases >7¢

Yuping Guo @ F£+EXYZIFit&
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Update of 6le"e¢™ — 777 h ]

o0
-

N
-

o(n'n h,)/pb

® The eTe™ — a7~ h, process was observed by CLEO at \/§=4.1 7 GeV [106]  PRL107, 041803 (2011)

® The cross section of eTe™ — n7n~h.was measured by BESIII at \/E from 3.9 to 4.6 GeV, two

resonant structures was observed PrL118 092002 (2017)

® New data (27 data samples) between \/§=4.1 8 to 4.95 GeV has been collected by BESII!
4

a 140F
— 1201 ¢ XYZData
) u
= . = — ® R scan Data
— 250: -+ BESIII: R-scan data sample PR 1718 092002 (2017) & 100 . ! -
i DRI 111 249001 ’ ] = - = BESIII: XYZ data sample ' e - ~ otal
- , 242001 (2013) : g 200:— — Fit curve: Total ol A 80 .: o BWs, Solut!onl
i CPC38. 043001 = 150: - Fit curve: Y(4220) I '‘© 60: o BWs, Solution Il
B ’ N o — . . - + . ,;‘: T \\ .
i g [ - Fitcurve:Y(4390) I R L F LT arXiv: 2504.04096
[ (2014) Z - ° ISR | © 40 [ TPt T
- —> 3 100f | -- — - DA S i N
0 |- £t 240, o0 - ; T
@) N T‘I' AT [ — g Y . el
= S0 gl i i N L\ e g0t & e -
o - 1T N[ ° 0 B T - ORFE"26 B 0 B e_a — s =
7 — T # r °|*® _ o —
5 - —|oé 1 1 [ T -~ = O
S | } i L
= 0: v Aijlol L | )| TT -20—_1 | | 1 l
ol e : van T =
30 40 41 42 43 44 45 46 SO 3
— I L ' I I 4 1 | ORI KR I Y2 0 N2 3 TR MO B SO S I B SR IR IOR IO
ECM/ GeV 3 9 4.0 4 1 4.2 4.3 4.4 4.5 4 6 O ATV VAT oA W Y XN /me.;\v DT LS TN N A R AT O
Vs (GeV) 5L
4 4.2 4.4 4.6 4.8
/s (GeV)
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FUDAN UNIVERSITY
9 140 ® Test of resonance structures:
L - arXiv: 2504.04096 s XYZ Data
’?’1205_ ¢ R scan Data Starting with two coherent BWs, add one more BW, two
& 100 & — Total fit ,
x 80 | N BWs, Solu. | more BWs, one more BW and a continuum termt
O i S A N BWs, Solu. lI
o O0F Check signiticance of each addtional term
© 40F
o0 Baseline model: 695 = | BW, + BW,e'?> + BW,¢'%3 B
Of e Qo oL . - |
- Significance of the third resonance: 5.40
~20F- e
X BF L . . .
03 N N Significance of addtional contribution smaller than lo
O R S T N e S R
N \\ ‘
= _ { hd
4 42 & ¥

Yuping Guo @ E+EXYZIHI& 13
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FUDAN UNIVERSITY

140

III|III|III|III|III|III|III|I

arXiv: 2504.04096

¢ XYZ Data

¢ R scan Data
—— Total fit
----- BWs, Solu. |
----- BWs, Solu. I

-~
-~ -
-

- -
- e - .
- - -

NANEY A QY T
NSRRI N &

\
RN S
"\"i\‘ R B A SRR IR RO RE
\\ &

\"\\‘

(N

fo.c\‘:“c\.\c\\ RSOSSN

%

'\E (GeV)

—— b

c(e'e—n*wh,) (pb)

II|III|III|III|III|III|III|I

T

® XYZData

® R scan Data
— Total fit
----- BWs, Solution |
----- BWs, Solution |

R R R XN

N

A \0,5‘ o& \,.‘. } B ORI X I X R O X X g X

A P 2N Al Al
ATV NY YA A9 va. X X )\} & § NI AL S S S NIRRT N

4

1 i 1 2 L

4

4.6 4.8

/s (GeV)

Cannot be described by two coherent BWs

ore BW, two

termt

L BW,e'ds |2

ler than lo
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Update of ole e — n7n"h ]

= — : —4— m*wh, this work —— wd/y o
o 140 — N © 95.5% C.L., this work —— 107 n+*D°D* —— K'KJy
g — 3 ® XYZData 14 68.3% C.L., this work —— 'y (3686) —— *D*°D¥ PDG
.’C?J‘I 20 = | ¢ Rscan Data —4— wh, Ret. [20] oo —— ndly
+l;' 100 : b ) — Total fit %: - % -
$ 80 | / N e BWs, Solution | = 100 =
'‘© E ! |'; e BWs, Solution |l [_‘§ - [_‘;5300_
+ 60 Lok - I
& ¢ g 1™ arXiv: 2504.04096 : —
b 40 :— e - 200__
20 % TR P i ¥ W G SR 50— i
O_ = == - _-s;*____--—-—--"~——--——--— __‘_‘_'_'_‘=_=_—_=_=_-':.-;.-:-_—;;;“ == | 100:_
20— ﬁ :
x 5_I I I : I Lo by by v by by by s by gy L b b e by
4190 4200 4210 4220 4230 4240 4250 4260 4300 4400 4500 4600 4700
XA XX XXXV e 9 @ .:3_.\0):&'0.&..\,“3 R DO X IR X X XXX X g X Mass (MeV/ Cz) MaSS (MeV/ 02)
0 AR VDNYY %S Yo XN Aw‘e;\ RIS O S NIRNYNIRIRED
-9 . . . .
4 4.2 4.4 4.6 4.8 Resonance| Parameter |[this measurement (3BW) this measurement (2BW) |previous measurement
/s (GeV) R, M (MeV/c?) 4223.675 0750 4219.7 + 34 4218.4+ 4.0+ 0.9
Tiot (MeV) 58.5119-8+8.7 83.8+5.5 66.0 + 9.0 £+ 0.4
R> M (MeV/c?) 4327.4750 0% 4382.6 + 6.0 4391.6 + 6.3 £ 1.0
Tiot (MeV) 244.1152913%-3 163.1 + 10.4 139.5 + 16.1 + 0.6
R3 M (MeV/c?) 44674705102 - 4421 + 4
Tiot (MeV) 62.8713 5108 = 62 + 20
(from PDG)
x°/ndf 41.9/70 78.5/66 —

14



Update of ole¢"¢™ — 77" h ]

® Parameters of R; consistent with previous

measurement and yw(4230)

® Mass of R, consistent with y(4360), but

width much broader

® Parameters of R; consistent with yw(4500),

and a hybrid state PRD107, 054034 (2023)

® No obvious resonance structure is found at

around y(4660)

® InS — D mixing scheme, 45 — 3D, 58 — 4D
states are located in this mass region, only

three stuctures are observed in this mode
PRD99, 114003 (2019)

® Mass of R,/R; compatible with w(3D)
PRD100, 074016 (2019)

—4— n*hg, this work —%— 7!+7'5'5’/ v X
7 95.5% C.L., this work —4— n0Z, n*D°D* —— KKy
7 68.3% C.L., this work —4— 'y (3686) —— *D*°D* PDG
— 4 mmwh,, Ref. [20] PXeo —— iy
5. | s |
= 1001 = r
s 5200
2 _ [_‘*300_
- 200_—
50— i
- 100j

l v b by by b by by
4190 4200 4210 4220 4230 4240 4250 4260

Mass (MeV/c?)

T R R T R |||V| T T R T B
4300 4400 4500 4600 4700

Mass (MeV/c?)

Resonance| Parameter |this measurement (3BW) |this measurement (2BW) |previous measurement

R1 |M (MeV/c?) 4223.675575°5 4219.7 + 3.4 4218.44+4.0+0.9

Tior (MeV) 58.51 10511 83.8+5.5 66.0 + 9.0 + 0.4
R> M (MeV/c?) 4327.4750 0% 4382.6 + 6.0 4391.6 + 6.3 £ 1.0

Tior (MeV) 244.1152913%-3 163.1 + 10.4 139.5 + 16.1 + 0.6
R3 M (MeV/c?) 4467.47 02 — 4421 + 4

Tior (MeV) 62.87 103700 — 62 + 20

(from PDG)
x° /ndf 41.9/70 78.5/66 —

Yuping Guo @ F£+EXYZIFit&

14



Search for X(3872) inete™ — ;75(
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FUDAN UNIVERSITY

o 8.9 b data sample from 4.288 to 4.951 GeV

vV*N — X[— ntn=J/Y]rt N’

PLB 783, 334-340 (2018)

© 14

% 12 a) JPC — 1+—

Q) 10 410

S 8

s 1

2 2F iy M =T T peey
Ued8e 58 a4 &2 44 48  an b

M, e [GeV/cT]
((3860.0 &= 10.4) MeV /c?, < 51 MeV]

PRD109, 112004 (2024)

38

M(rJAp) (GeV/c?)

39

Events/4.4 MeV/c?

Events/5.6 MeV/c?

.65

I (b)

8

of

RN
0.45 0.5 0.55 0.6 0

Meyy) (GeV/c?)

7 ()

6

3

4

3}

bt (ULl

A1 A i A

3.8

3. 4

M () (GeV/cd)
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Search for X(3872) inete™ — X

{902 FUDAN UNIVERSITY

o 8.9 b data sample from 4.288 to 4.951 GeV

Upper limits at 90% CL (pb)

46 465 4.7 475 4.8 485 4.9 4.95

Is (GeV)

-0 > >

e e e B e B B S e

- - e =

M=3.86 GeV/c? T,
M=3.86 GeV/c* T,
M=3.8495 GeV/c?, T,
M=3.851 GeV/c? T,
M=3.8525 GeV/c?, T,
M=3.854 GeV/c?, T,
M=3.8555 GeV/c?, T,
M=3.857 GeV/c? T,
M=3.8585 GeV/c?, T,
M=3.8615 GeV/c?, T,
M=3.863 GeV/c?, T,
M=3.8645 GeV/c?, T,
M=3.866 GeV/c?, T,
M=3.8675 GeV/c?, T,
M=3.869 GeV/c? T,
M=3.8705 GeV/c? T,

M(yy) (GeVi/c?)

0.65r

PRD109, 112004 (2024)

0.5f

0.45}

38

39

M(rJAp) (GeV/c?)

Events/4.4 MeV/c?

Events/5.6 MeV/c?

10

L 1)

045 05 055
M(yy) (GeV/CZ)

.65

- (c)

1T AL

O O D W & O 0O N

8

3.

4

I, = 1.19 MeV, X(3872)

Yuping Guo @ E+EXYZIHI& 1>



ete” — DD (2536) and D,D*%(2573)  #hiker#

FUDAN UNIVERSITY

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

Partial reconstruction

D.D.,(2536) /\ D,D*(2573)

(a) (b)

o) a
Q. Q.
N N
—~~ ~~
© o
N~
& g 20
K_ N— N—" -
D < Z x O
7 7504)0 a + 0O
N\ o SIS
e~— YlY «—— ot ,1\ ~— .1\
D_ +® | | | +® | | | | | |
. % 4.8 % 4.6 4.8
(s (GeV) s s (GeV)
PRI 133, 171903 (2024) (Ml\gs/scz) 4584(14, 68 4749.9[8.2, 6.7] (Ml\ggs/iz) 4603.1[3.9, 0.8] 4720[13, 2]
Width (MeV)  57[12, 211] 24.9[8.0, 7.8] Width (MeV) | 45.2[5.7, 0.7] 50[12, 1]

16
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Decay Property of D(2536) and D7 (2573)

® ML fit to the exclusive and inclusive CS: L(alIlC 5“10 63,075 0, ., B)) = H?ZILI?I}CLZ?;?C

ij » %% Cij 2 Cij Oy
® The absolute branching fractions are: 9 (a)
o
G — _>X<O — |DO.5_
¢ B(D,(2536)" > D"K™) =(35.9+4.8+3.5) % T ?
= | il T
) i S\ R
B(D,(2573) " - D°K™) =374+t 3.1+4.6)% o .
. . - . )
In tension with predictions based on the assumption ooy pry @
. _ / 4 n T (N S SO S
that they are dominated by a bare ¢5§ component 128, 112001 (2022) .
o (b)
o
al (b) N X a N - b 05_
§ i } { ﬂ ] §2 O__ ( ) § ! ( ) 1 B .//////////////////,////// AT LRI RO
% 200 “L‘ ! :i 1 !. i !“.: / D ] ®20 - CIL) V1117117777717 /7777/@Y 1777777777, ///////////./////////‘
Tk s | 9
N ! "'.': f | i : : QA
5 N Sl iy 3
= v E | = | =) PRL 133, 171903 (2024)
: ‘ R g o ey
0= T 57 2.5 +25 . 26 245 25 255 26 4.6 4.65 4.7
2 (D . (G.eV/c?) RM(D?) (GeVic?) RM(D?) (GeVic?) (s (GeV)

Yuping Guo @ E+EXYZIHI& 1
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{902 FUDAN UNIVERSITY

» Small production rate in radiative transition process

20.8
o . . ~ 0 —+- Data
®» Radiative and hadronic transitions to X(3872) are observed at BESIII ES ] BES]]I - -~ BESIII 2014
ZJ 0.6 [ 11 — Fit
® Several decay modes of X(3872) have been searched: 7., [observed], +§_ 0 43 #l  NIERT9+9
RTTY 0,120 WX 20 TN, YW (3823) [not found] 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 X»(4013) t 0 24 46
‘DD mode] 's (GeV)
320 — s N o 207
o L """ Batkground § <S> - o—KK] ~data
% - Ww sideband | 0> 4~ 4o MC | 9z L = ¢ 1
! o 2 15 &;MC
ok S - . o o — X FOX, MC
M(wJhy) (GeV/cd) ﬁ S 105 I sideband
v [ —— Data N 2] i
3 200 = Xaots) I= c : JHEP01, 132 (2023)
g 1or : .. |
QY e e e el e 2 44 46 48 5 %422 44 46 48 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 I ~25 events
® Radiative and hadronic transitions to X(3872) are observed at BESIII % 12F e £s peaks at 4750
S 10 - ---- Background
® Several decay modes of X(3872) have been searched: 7., [observed], S (=] Sideband PRL130, 151904 (2023)
RIY 0120 THe0.00 BTN, YYW(3823) [not found] P 6F
S 4f
® Found evidence of X(3915)/X(3960) [wJ/yw mode], no obvious signal 11 2
. 0 7 =t A 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(m+ /) (GeV/c?)
320 ~ T N ~ 20
o I o O ound S L | K — data
% 10 : Ww sideband | 0> 4~ 4o MC | 9z L = ¢Xc1 MC
2 % % LA ¢x_, MC
ok = e T o o — XX, MC
M(wJhy) (GeV/cd) ﬁ S 105 I sideband
O [ —— Data )] (2] :
% 20 - —_ ;:(?3915) E E B ]HEPO], 132 (2023)
= B Sl gg&?(ground o 2 5 -
0 - e Sideband > > L
£ 10 L ot
Lq>|j E . - ’ | O_. ' ) + |
T S L . 4 46 48 5 4 42 44 46 48 5
M) (Gevic?) M(oJrp) (GeV/c?) M(pJry) (GeV/c?)

PRL 122, 232002 (2019)
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® Full reconstruction method, D¥ — yD,, D, - K"K, KgK, 4680 data sample

Yuping Guo @ F£+EXYZIFit&

20 20
- FitCurve - FitCurve - FitCurve
— L — - 1 ,(2D) signal — L — — %.,(3P)signal — - = = %,(3P) signal
}/ (\\é‘ i e:e‘—>( )D*D,* (é [ ):e'—>( 5'9’)‘;0 + 3 [ - e'es(y_)DD,”
% 15__ T Yisr!s s % 15__ T Tisr!s s % 15__ N ('SR)DS ;_
o _e'eo *ty *F __ ate *try *F — . e *t S**
\ o) i e'e (YISR)DS' D, 0 N e e—>(YISR)DS' D, O] - Visw (s.)
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® Full reconstruction method, D¥ — yD,, D, - K"K, KgK, 4680 data sample
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® Search for molecular state with J£¢ = 1~

PRD89, 114013 (2014)

® Partial reconstruction method, 5.8 fb™!,

\/s =4.61 —4.95 GeV

® Mass of X setto 4.503 GeV
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® Benefit from the fine scan data samples collected between \/§=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, cross section enhancement around Y(4230) is observed in more than 10 decay modes: #7z " J/y,

ntnh, xtnw(2S), wy.o nly, ntx" 1%, KTK~Jly, 1°Z(3900), zDD*, zD*D*, nh,, yX(3872)
Discovered new charmonium-like states Y(4500) and Y(4710)/Y(4790)

Cross section of eTe™ — n*z~h, has been measured with improved precision up tp 4.95 GeV, the cross section betwen 4.3 and

4.45 GeV exhibits a plateau-like shape and drops sharply around 4.5 GeV

¢ Enhancement around 4.2 GeV observed from the cross section of eTe™ — nh,

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

Study of C-even states from radiative/hadronic transition process suffers from low statistics

® 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!

Yuping Guo @ E+EXYZIHI& o
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® Benefit from the fine scan data samples collected between \/§=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, cross section enhancement around Y(4230) is observed in more than 10 decay modes: #7z " J/y,

ntnh, xtnw(2S), wy.o nly, ntx" 1%, KTK~Jly, 1°Z(3900), zDD*, zD*D*, nh,, yX(3872)
Discovered new charmonium-like states Y(4500) and Y(4710)/Y(4790)

Cross section of eTe™ — n*z~h, has been measured with improved precision up tp 4.95 GeV, the cross section betwen 4.3 and
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The cross-section line shapes are very complicated, more sophisticate d analysis may determine the pole positions of these

4.45 GeV exhibits a plateau-like shape and drops sharply around 4.5 GeV

¢ Enhancement around 4.2 GeV observed from the cross section of e"e™ — nh,

states better and help to understand their nature

Study of C-even states from radiative/hadronic transition process suffers from low statistics

® 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!
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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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