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ClIntroduction

[CdRecent results

> /W, P (3686) — BB (B: baryon)

v 1/, P(3686) - 2929 2(1385)°Z(1385)°

v J/W,P(3686) - AA,X0Z°

v J/¥,P(3686) —» NN(pp,nin) B
> Measurement of cross section of e e~ — BB

v e'e” - pp

v ete” - AA

v ete™ - AA,

OSummary



> J/Y (13S;) is the first member with JP¢ =17,

Charmonium states

B Nonrelativistic cc bound states

GMN@

others shown in right plots like ¥ (25),y(1D), etc..
B Observations are consistent with predictions from Potential Models

and L-QCD in describing spectra&onium properties!

“November Revolution”

PRL33, 1404(1974)

PRL33, 1406(1974)

EVENTS /25 MeV

80r

242 Events i-—

70 | SPECTROMETER

r At normal current
60 - [J-10% current

50

ANNANANNNNNN RS

o (nb)

5000 |

2000 +

1000

500 |

200 +

100

50 |

:’“r—”—w—_* ]
et +¢-—xat SLAC |
f ﬁ

T

T

3.10 312 314
Eem. (GeV)

Mass (GeV)

4.8

Charmonium(-like) spectroscopy

3'S,(4.06

Godfrey & Isgur, PRD32, 189 (1985)

2'D,(4.21) 2°D,(4.21) 2°D,(4.22)

F,(4.09) 1'F,(4.09) TF4(4.10) £F,(4.00)

2017 Belle

N25)

2'P,(3.96) Yeol2P) 23P1(3.95) 2015 BESIII

3.2—

2.8

Understand well

1+- O++ 1++ 2++ 2-+ 2" 3" 3+- 3++ 4++
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Baryon Properties

B Established baryons described by 3-quark configuration with
the zero total color charge.

B BB production via Charmonium decay:

Virtual photon

Three gluons

e

B Provide a favorable test of pQCD and baryonic properties

v" Quark mass effect, EM effect, et al.
(C. Carimalo, Int. J. Mod. Phys. A 2(1987) 249; M. Claudson, PRD25, (1982) 1345)

v" Test of “12% rule”
v" BB threshold effect
v Hyperon polarization

v Baryon EMFFs
vo...
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[CdRecent results

> /P, P(3686) — BB (B: baryon)
v /¥, P(3686) —» £°29,2(1385)°%(1385)°
v J/¥,¢(3686) > AA,ZZC
v /¥, ¥(3686) — NN(pp,nn)

i S =0
AT A° At 1 é:“‘
v @ % Q
\" \ M
-32 (dd ud 12 ‘uu 312
s S
D e *0 s I3
3 /




I. Study of J/1p and ¥(3686) — £(1385)°2(1385)%and Z°=°
PLLB 770 (2017) 217-225

1310M J/§ & 448M {(3686)

B Single baryon reconstruction strategy

B Angular distribution study (to test quark mass effect,
EM effect, et al.)

B Test of “12% rule”

25000 C T
2000 ~ —4— Data
0 20000F “’1 :
= N - =
EE g§1oooo:
015000 1n 8000
o o~ =
;10000 ~ 6000
c = =
& s 4000
G s000L W 2000f
- Z - - e
0725 130 1.35 1.40 1.45 1.50 1.55 1.60 £20 1.25 1.30 1.35 1.40 1.45
Mo (Gevic?) Mot (Gevic?)
1000_. T L ] C T T T T ]
—+4— Data —&— Data .
" ] 1000—— Sig + Bk = 0503
© 800 % . -.__s.g,,,. o P (3686) > E"E
> - > | —— Otho r-Bkg
2 =
® 600 —
(] o wn
~ o ~
@ 400f @
5 | 5
> B >
w200 w
0725 136"135#1407145'150’155“160

M (GeVic?) M (Gevic?)

B Angular distribution for J /3 — 2(1385)°2(1385)°
is found to be different from other ones.

Events/0.1(0.2)

40000}
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80008
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1000f

i ¥ (3686) — 2(1385)‘_’)?(1385)0

P(3686) - ZOEO

&

06 04 02 00 02 ma 0.6
coso
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I. Study of J/3 and ¥(3686) — £(1385)°2(1385)%and £°=°
PLB 770 (2017) 217-225

B Numerical results

Mode J/v - £(1385)9%(1385)°  J/y — 8O0 1(3686) - £(1385)°L(1385)°  y/(3686) - 2°&?
Br This work 10.71 £0.09 £ 0.82 11.65+0.04+043  0.69+0.05+0.05 2.73+0.03+0.13
» BESII [23] - 120412421 - -
(x107%) CLEO [24] - - - 2.75+0.64+ 0,61
Dobbs et al. [25] - - - 2.02+0.19+0.15
PDG [4] - 120424 - 2.07+0.23

Mode 1 = 2(1385)02(13&§) ]/ — E&0 ¥(3686) - £(1385)°L(1385)°  (3686) —» E0E?

a This work -0.6440.03+ Q@l“ 0.66+0.0340.05 0.59+0.2540.25 0.65+0.09+0.14
Carimalo et al. [6] | 0.11 $€% 0.16 0.28 033
Claudson [7] 0 19 ) 028 0.46 0.53

-

> Provide more new and precise measurements,

» Negative a value is found and deviated from the predictions (quark
mass effect, EM effect) without the consideration of the higher order
correction), ..., or complicated structure/properties of baryon.

B Test of “12% rule” Deviated from 12%

7 —

0¥ 0 =050
Qp, = |Br25) = ZISUII) _ 750 1 5650750 [TV 225D 03 434007 5 128)%,
Br(Jjy — £(1385)°5(1385)") Br(Jjy — 295) ;




I1. Study of J/{ and P(3686) decay to AA and Z°X final states

B Full reconstruction

v ]/, ¥(3686) - AA,2O%°
— AA, yYAA

— ppntn, yypprn

Invariant mass

PRD 95, 052003 (2017)

1310M ]/ & 448M §(3686)

- -

Events /0.1 MeV/c?
Events / 0.25 MeV/c?

1.1 111 1.12 T13
2
M,,- (GeV/c%)

Events /0.5 MeV/c?
Events / 1 MeV/c?

Number of Events

1.16 1.18 12 1.22 114116118 12 122 1.24

(GeV/c )

Mory

Moy

Numerical results

(GeV/c )

Angular distribution

3

=x10° =x10

J/Y - AA | ¥ (3686) » AA

0.15 | | 10[

J/p - 22 1 y(3686) — £0%0
°7 o5 o o5 1% s o os 1
C0os06_,o COos6_,
B Negative a value for ] /3 — £°Z is found and

Channel a B (x107%)
J/y — AA 0.469 £ 0.026 £+ 0.008 19.43 4+ 0.03 +0.33
(J/w - 272Y —0.449 + 0.020 £ 0.008s ]11.64 +0.04 +0.23

w(3686) — AA 0.82 £+ 0.08 £ 0.02 3.97 £0.02 £0.12
w(3686) — X020  0.71 £0.11 +0.04 244 +£0.03 £0.11

different from the expectation of pQCD.

B Test of “12% rule”

B(y(3686)—>AA) _
0, = “Ea —(20.4340.11+0.58)%

B )= (20.9640.2740.92)%




‘w4 Highlights!
II1. Observation of A hyperon spin polarizationin J/{ - AA

arXiv:1808.08917

B Joint angular distribution

e
Coordinate system(x,y,z)

Feynman diagram

WE;a,,Ad,a_,a,)
=1+ ozl,,cos2 0,+ a_a, [sin’ 6, (ny 1y =,y 1, )

+(cos* 0, + a,)n ;|

2 .
+ a_a 1-a, cos(AD)sin cos b (my 1.+ 11My)  wwhere Al (A2) is the unit vector in the direction of the

B A non-zero A® has polarization

J l—ayzl sin(A®)cos 6, sin 6,

1+ ozl/,cos2 0, 9

Py(cos 0,) =



w4 Highlights!
II1. Observation of A hyperon spin polarizationin J/{ - AA

arXiv:1808.08917

Moment: p(cos0,) = %Z?(OA)(sin 08! sin ¢} — sin 0} sin ¢})

02 | A-> pm™ . 02f | A > nn®
i * i
< 01¢f 4
8 B —~
S SN
3. 0 8
o
[ ¢+ Data =
-0.1 | .
: * — Fit
02} ¢ -=—-W=1
: | 1 1 1 | 1 | | | | 1 1 1 1 | | | 1 1
—1 —0.5 0 0.5 1 1
cosé, coso,

B Moment corresponds to the polarization calculated for 50 bins in cos0.
B A clear polarization signal, strongly dependent on the A direction cos@ is
observed for A and A.

10



‘w4 Highlights!
II1. Observation of A hyperon spin polarizationin J/{ - AA

arXiv:1808.08917

B First observation of a
Table 1| Summary of the results transverse polarization of
the baryon.

Parameters This work Previous results e_UWy

a 0.461+0.006 +0.007 0.469 +0.027 (r - N
[;p 424+0.6+0.5° - >3 s.d. difference (17%
a 0.750+0.009 +0.004 0.642+0.013 (ref. ©)| 4 higher than) to PDG

a, —0.758+0.010+0.007 —0.71+£0.08 (ref. ©) ~\
% —0.692 +0.016 + 0.006 . Test of CP violation:
Acp —0.006+0.012+0.007 0.006 + 0.021 (ref. ©) ACP _ a_ +ay,
Ao/, 0.913+0.028 + 0.012 - a_—a,

(m Most sensitive test of CP violation for A baryons with improved precision )
over previous measurements.

B BESIII has collected 10B J/3 data sample, test of CP violation in baryon
decays will reach sensitivities comparable to theoretical prediction

\_ (Agy ~ 10_4)' T




IV. Study of J/\ and P (3686) — NN final states

PRD 86, 032014 (2012) &
225M ]/ & 448M (3686) PRD 98, 032006 (2018)

[ [ [J () (] [J
Signal yields extraction Angular distribution
30000: — ' 4000:
st J/P > PP
X——’/ woE
= 20000 2500 -
% 15000 - 2000 f
2 10000;— 1500
1000 &
s000F 100 et E
E R 500
C 1 1 1 E
0 0.5 0.0 05 165 0 s 00 s
cosf Angle between n and 1 (Degree)
—~1.75¢ — 900¢F — F _
= 20 [YI(3686) > pP| | B sof P(3686) — nn sor+ 1(3686) — nn
S F i 5 700f y 4000
o 165 Sewof  SE KR Zsool 0 T <& | PRak BT e
S 16F S 300 ...
é 1.55[ ; S 400 200 e
& g 300 ¢ E
£ 150 1 a B m 200F Bt 100+
E 145 100 S e e e e
1414 e e e 9" V8060402 0 02 04 06 08 8060402 0 02 04 06 08

coso of p cos6 of n

> Results J/p - NN is close to each other

momentum of p (GeV/c)

> For 1(3686) — NN, BF is close to each
&7

Channel éz%@ ) Brx10~* other, but a not.
J/b-pp | 0.6040.04x0,67 | 21.12+0.04+0.31 B Test of “12% rule”

J/ - nn 0.50+0.04+0.21 | 20.70+0.10 4 1.70
B(1(3686) — pp)
¥(3686) > pp | 1.03+0.06+0.03 | 3.05+0.02+0.12

= (14.4 £ 0.6)%
[ Bumom 4
¥(3686) >nn | 0.68+0.12+0.11 | 3.06+0.06 + 0.14 Qn = B((3686) - ni) ~12%
") = (14.8+1.2)% 12

B(J/¢ — nn)




Outline

ClIntroduction
[CdRecent results

> Measurement of cross section of ete™ — BB
v e*e” > pp
v ete” - AA
v eTe - A,

OSummary
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Born cross sections and FFs

B Experimentally, Born cross sections of e" e~ — BB are calculated by:

B _ Nobs
L(1+8)(1+MM)eBr(B—hadrons)’

where N, number of observed events, £ luminosity, 1 + o ISR factor, 1 + II vacuum polarization

factor, Br the branching fraction. Gy electricimagnetic FF

B Theoretically, Born cross section can be expressed as: g= 1 _4TmZB . velosity
oB = 4ma’ Cﬁ [lGM |2 + 2mB |GE |2] a= 13% fine structure constant
s: the square of CM energy
The effective form factor defined by Coulomb factor C
5 » For neutral B: C =1,
|(}M|2+<ZmB>|GE|Z » For charged B: C =¢F with £ = = and F= @
|Geff(s) | - 1+2n:12;/s for a non-zero cross section at thresﬁold v

is proportional to the square root of the baryon pair born cross section

B 35gB Baryon
|Geff(s)| - A Cﬁ(1+%). Gluon |
B EMFFs Gg, Gy determination
do?(s) 20| go FA=®_ Ge(s),
de0<0 X 1+ «acos 6 14 a Gy (5) Quark




I. Measurement of a®(ete™ — pp) using ISR method

arXiv:1902.00665
. [ J
Cross section and eff. FFs 7.4/pb @ /5 = 3.773 t0 4.6 GeV
10° _m 4 BESII (this work) 0-:2 _ 4 BESHI this work) 0.06 .
BN Fenice 0.35 | ey \ . (a) + BESIII (this work)
2| & ‘I = DM1 E R Fenice 0.04
107 ﬂ[:'** l l M2 0.3 + PS170
g f Fity . cieo —.0.25 il - o1
;& 10:_ W—.ﬁw— ;éﬁggE73 gw 0.25— “‘.f © I;ll\sllg
; | 0.15% l % . ADone?s
- 0.1
EREC Iézlel \11(2)/2 iz a e D - NET ' 12 76 ' - Oscillation?
T @ (Gev7ie) 005 1 15 2 25 3 35
B Electromagnetic Gg /Gy ratio o (GeVic)
3 A BESIII (this work) 0.06 [
- = PS170 - (b)
2.5 = , FENICE+DM2 0'04: Structure?
2 + BESIN 0.02}- }+++ :
c 15 | o w® op ﬂ +++ R TG L i
F - R 2 2t 8
R\ it W
0.5 i— * -0.04 3
O:— | I R R RPN RS B . _A 11111 1 b I e
4 6 8 10 12 14 008 2 22 24 ,26 28 3
q” (GeV?Z/c? M (GeVic)

B More precise measurement at BESIII,
B Discrepancy between PS170 and others,

B More information for understanding nucleon internal structure and dynamics.



I1. Measurement of Proton EMFF in e*e™ — pp

688.5/pb, 22 center-of-mass energy points from 2.00 to 3.08 GeV.

'3‘ — Fit FENICE ’a - B BESIII 2019 = CMD3
& 1 ooo I BESIII 2019 o E760 2; 2 » e BESIII 2015 PS170
—_ e BESIII 2015 E835 CD - < BaBar(Tagged)
\9/ < BaBar(Tagged) = PS170 \u_' N
'S BaBar(unTagged) * DM2 () 1.5
o =~ CMD3 *3/ndf=0.5836 — +
- = | L]
500 : ++ I # * |
o N 1 . N " " » N N . N 1 N . " N 1
3
Vs[GeV]
’U? - | BESIII 2019
= B B BESIII 2015
(D 0.3 - > BaBar(unTagged)
-_ - | PS170
0.2} !
0.1} ‘e Th
- - |
B . " - = L —-'+—
o 1 1 e 0 1 1
2 2.5 3 2 2.5 3
(o) Vs[GeV] (@) Vs[GeV]

B In time-like region, this result achieves an unprecedented accuracy. Especially for

|GE/GM|, providing an uncertainty comparable to the space-like region for the first time.
16



IT1. Measurement of 62 (ete™ — AA) near threshold
PRD 97, 032013 (2018)

~40/pb, 4 energy points: 2.2324, 2.4,2.8 and 3.08 GeV.
B Born cross section and effective FFE's

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

T T T T
10° F (a) g% = (b) tosf
E Esoo- 4 I- 3 %O.G- 4
— B § 1 1F 2 =
= 10°F ? gwE |, 14 & ol
o = - .
S 1000 ”19M, g i ,’x 0.0 1000 1.005
% | _ ..g 1 0_1 - - hreshold _
% 10 E 3 = é - E
o B ] wWF *t- N ]
| | ] : | -
1 § 102 ——— [ L e | A
1.0 1.2 1.4 1.6
IVIthreshold MAK/Nlthreshold

» Traditional theory predicts a vanishing cross section at threshold.
» This measurementis larger than the expectation for neutral baryon pairs.
» Born cross section at threshold (2.2324 GeV) is measured to be
= (305 + 457§%)pb.
> Born cross section for other points are in good agreement with previous
measurements (BABAR, DM2) with improved precision.

17



IV. Measurement of A EMFFin ete™ - AA @ /s=2.396GeV

B Full reconstruction method

do/dcos6 (a.u.)

ot
o

v A>prn &A- prt

#ﬂ —

- Acceptance corrected A
- scattering angle distribution!

-
9]
T T 1

—

L M L L L | L L L L | L L L L

1 05 0 0.5 1
coso

Numerical Results

19
T

- o=118.7+5.3+5.1 h
|Geff.| =0.123 £0.003 £ 0.003

Gg
R = ‘—‘ =0.96 +0.14 1+ 0.02
Gy

A® = &g — &y = 37° +12° + 6°
\ S -

arXiv:1903.09421

66.9 pb~1

z + b)
i 7

A»—i—\

B First complete determination
of baryon time-like EMFFs

B Polarization observed

B More information for
understanding AA near
threshold

18



V. Precision measurement of 6®(e*e™ — A, A,) near threshold

B Reconstruction modes

PRI1.120, 132001 (2018)

Vs (GeV)| Lin: (pb~1)
> 10 Cabibbo-favored hadronic modes: —— ; ‘25578‘:)5 275-22
_ _ ata Samples . .
pK~m*,pK,Am*,pK~m*n’, pKgm®, 4590 | 8.162
At n®, pKdntn~ Antrntn,20nt 2t ntn 45995 | 566.9
» c.c. mode is included by default

Born cross section

~ 400FT — T T~ T T T T T 1
| L efe = AFTAZ

~ [ -e- BESIII data : l i

v 300 |- = Belle data : ]
[ — BESII fit  :

PHSP model : l . -4

700 |-~ Threshold 7] o i N

100 [ + N

0 T - S S T S

4.56 4.57 458 4.59 4.6
Vs (GeV)

B These results provide impo

mechanism and structure of the A baryons.

EMFFs (G M / G ) measurement

(\1

S w0/ 4574.5 S o[4599.5 _2
é 300i §4OOOM
2 200F 1 £
= 100} 1 H2000f
0T =05 0 05 1 o5 0 05 1
cosf,_ cosf,_
2 2\ —
Ge/Gu|" (1= B7) = (1 —ay)/(1+ay,)
/5 (MeV) a, GE/Gu|
4574.5 —0.13 £0.12 £ 0.08 1.14 +£0.14 £ 0.07
4599.5 —0.20 £ 0.04 £0.02 1.23 £0.05 + 0.03

rtant insights into the production

19



Summary

BBESIII is successfully operating since 2008.

v’ Collected large data samples in the T-charm threshold region
v Continues to take data until 2022 (at least)

B Many studies for baryon properties in Charmonium
decay achieved:
v Negative a value for Ji — XX, Z*Y*(not for others)
v'“12% rule” broken still (while ¥ > NN not)
v BCS/EMFFs of e e~ — BB near threshold measured
v' BB threshold effect observed
v Observation of A hyperon polarization
v" Still need more experimental/theoretical efforts

B More new results for studying baryon properties in
Charmonium decay are on the way!

20
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Beijing Electron Positron Collider-11

s -’Q}‘ ‘-. . 4 e soell H : . g = 5 - EiE [ | = o=
. - N : sos e ! - . s -,
BT L T K‘\:\ g f B e Beam energy:
> s s . A T o 1-2.3 GeV

Design Lum:
1%x1033 cm2s™1
Opt. energy:
1.89 GeV
Energy spread:
5.16 x104
Bunches No.:
93
Bunch length:
1.5 cm
Total current:
091 A
SR mode:
0.25A @ 2.5
GeV

- B
'." - -
. —0 1
\
.

Physcs data takig
was started in 2009 !

/0:3\ Reached peaking luminosity: 1.0 x 1033 cm~2s~1
g s 23



Beijing Spectrometer-111 detector

A total weight of over 785t,
40,000 readout channels,

data rate 6,000Hz,~50Mb/s

Super-conducting

(Main Drift Chamber) magnet (1.0 tesla)

Osigle-wire — 120pum

"bl'l‘% - ;.
| -

-

(Muon counter)
(made of 9 RPCs)

(Time-Of-Flight System)

Oparrel = 68DS

~ 65
Tendcap = OVPS 2.5%@1GeV

(Electromagnetic Calorimeter) ”



BESIII Collaboration
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RAyS ' Helmholtz Ins: In"Mainz, Univ. of Munster
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Political Map of the World, June 1999
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R Value

1

o

BESIII data samples

6:(/1"(’)9 bﬂo.suog ‘
/—/ .

- BESSS PRL 842000594 )
L ] BE S99, PRL88(2002)101 802
O GammaZzz
O rark: [ v(3770)
-1
]

4230+4260
1.9 fb1

NI NI ¥ N N ﬁr

~13O pomts for R Scan (~1 3 fb1) _"l

2 5
Ecm (GeV)

World largest J/vy, y(2S), v(3770), (4160), Y(4260), ...

produced directly from e*e" collision
3.5/fb in 4.2-4.3 GeV, 500/pb at each energy 7

J/y data taking next run to reach 10 billion J/y events



Physical Review D 93, 0732003 (2016)

I. Study of J /Y and ¥ (3686) —

J/W@p(2S)) - —\:71385)+z(1385)+

TTA

4

=~ E*and £(1385)%X(1385)*

225M J/§ & 106M P(3686)

5 =ik
d

@]J/ - _
(b)J/1 - £(1385)~%(1385)*

(c) ]/ — £(1385)"X(1385)~

(d) ¥(3686) > EE*

(e) Y(3686) — £(1385)"2(1385)*
(f) ¥(3686) — £(1385)*£(1385)~

cee P
L ayonazqsssy s o ioyoraT(rsesy
=" ~
iy % - o .
E Jhy—Z(1530) + c.c. %40 e My Z(1530)Z + c.c.
=
el
= 30
{1 ¢
..... E £20
E o
3 >
3 W1o
3 - s
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1.35
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1.40
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Br

(x10™%)

(44

Physical Review D 93, 0732003 (2016)
I. Study of J /% and ¥(3686) » E~E*and X(1385)7Z(1385)*

B Numerical Results

ode Jjy - w(3686) —»
BBt £(1385)"£(1385)"  £(1385)*Z(1385)" =Bt £(1385)"E(1385)"  £(1385)*£(1385)"
This work 1040+ 0.06£0.74 10.96+0.12+£0.71 12.58+£0.144:0.78 2.78+0.05+0.14 0.85+0.06+0.06 0.84 +0.05+0.05
Markl [5] 14.00 =+ 5.00 <20
Markll [6]  1140+0.80+2.00 8.60+180+£220  103+£24+25
DM2 [7] 7.00+£0.60£120 10.00+040£210 11.9+04+2.5
BESII [8,12] 9.00£030+1.80 1230£070+3.00 150+£08+38  3.03+040+0.32
CLEO [9] 2.40 +0.30 £ 0.20
BESI [26] 0.94 +0.27 £0.15
PDG [3] 8.50  1.60 1.80 + 0.60
Mode Jy - w(3686) -
E-E* (1385)"£(1385)"  X(1385)*Z(1385)" EE* (1385)"E(1385)" Z(1385)*E(1385)"
is work  0.58+0.04 +0.08 | —0.58 £ 0.05+0.09 —0.49 £0.06+0.08 091 £0.13+0.14 0.64 +0.40£0.27 0.35 +0.37 +0.10
BESI [8]  0.35+0.29+0.06 | -0.54 £022+0.10 —0.33+0.25+0.06
MarkIll [6] 0.13 £0.55 )
Claudson 0.16 011 o\ 0.11 0.32 0.29 0.29
et al. [10] S
Carimalo [11] 0.27 \ 02 0.20 y, 0.52 0.50 0.50
— —

» Provide more new and precise measurements and experimental evidences
» Measured a values deviated from the predictions (without the consideration of

(26.731+0.50+2.30)%

T =t

Br(y(3686) —>Xh))
Br(J/Y—Xhp)

the higher order correction) , negative a value, ....

B Test of “12% rule” (

>(1385)"x(1385)* | x(1385)*X(1385)"

(6.68+0.40+-0.50)%

(7.76+0.551+0.68)%

Deviated
from 12% !

» Theoretical models are expected to be improved to understand the differences



V. Improved measurement of y . — %2, 2*X~ decays
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: 7 0% 0
B Test QCD model based effective field o wof )Iag)
theory 2 oo
v" Color octet mechanism(COM) 2

v' Isospin symmetry
v' Helicity selection rule

Numerical results

L _F
/Channel This work ~ PDG  Previous BESIII [6] Theoy  \2 :Z: :
— e

Yeo—ZItET 504425427 3947 437440428 5.5-6.9 [3] S ok

Za—EFE 37406402 <6 52+13+0.5 (<83) 33 [4] $ ook

Yo—ZEtE 35+07+£03 <7 47+£18+07 (<84) 5.0 [4] .

Z0—350 477418435 44+4 460433437 (251434, 1874521 *%F

Yo~ 43+05+£03 <4 37£1.0+0.5 (<6.0) 33 [4] 20

Y2—350 39405403 <6 38+1.0+05 (<6.2) 389+ 8?, 42+0.5) 2] 33 sas . ea3a4s 55" 355 | 36

0 [4] —
!
\- J M(BB) GeV/c?
~ e

B Provide more precise measurements.
B Consistent with previous experiments and COM model[2,4], inconsistent
with Charm meson loop model|3].
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