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Charmonium (-like) state

B Nonrelativistic cc bound state
> J/P (13S,), first member with JP¢ = 177(1974)

< 4.8

Godfrey & Isgur, PRD32, 189 (1985)
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Antibaryon
Antiblue

88 O~ M = 2286.46 = 0.14 MeV
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HH production in Charmonium (-like) decay

O Main Feynman Diagrams
e+

€

[0 Provide a rich laboratory to prob both pQCD
and non-pQCD, the hyperon properties.



HHproduction in et e~ annihilation
O One Photon Exchange
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® Differential cross section with combination of G
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[0 Understand the internal structure of hadron
O Provide extra insights for Charmonium(-like) states
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Observation of £~ hyperon spin polarization in J /1 - Z"E%
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. arXiv:2105.11155
; P
:PCI ;2\% ig”; 2:2 Parameter This work Previous result

"\"s/ - Oty 0.586+0.012+0.010 0.58+0.04+£0.08  [39]

- "‘ A AD 1.213+0.046 +0.016 rad -
) — = oz —0.376+0.007 £ 0.003 —0.401+0.010 [21]
P, " 0z 0.011+0.019 £0.009 rad —0.03740.014 rad [21]

] (07 0.371+0.007 +0.002 -

o 9z —0.0210.019 +0.007 rad -
_ oA 0.757+0.011 +0.008 0.750+0.009 £0.004 [14]
Z'Z\/ o ap —0.763+0.011+0.007 —0.758+0.010+0.007 [14]

0

-1 08 -06-04-02 0 02 04 06 0(.;80591 -1 -0.8-06-04-02 0 02 04 06 0(.:80361 (1.2j: 3'4 :l:O'S) X 10—2 rad _

(=4.0433+1.7) x 102 rad (10.2+3.9) x 1072 rad[17]

C C,

12 il 0

1 -0.2[

(6.0£13.4+5.6) x 1073 _
0.8f 04

oef of : (—4.8413.74£2.9) x 1073 rad -
*F NP } (-3.7£11.74£9.0) x 1073 (—6+12+7)x 1073 [14]
0.2 -1

0.016 +0.014 + 0.007 rad

0—1 —d.B —0‘.6 —0‘.4 —0‘.2 6 0.‘2 0.‘4 0.‘6 0.‘8 1 _1'2—1 —0‘.8 —C;.S —0‘.4 —0‘.2 (I) 0.‘2 0.‘4 0.‘6 0.‘8 1
coso coso

L Observation of £~ spin polariztion, non-zero weak phase difference
L The most precise test for CPV on strange hyperon decay
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Observations of Y (3686) —» £(1530) £(1530)*and £(1530) =
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B Observation for SU(3) broken process
B The measured a value favors the theoretical prediction

» Quark mass effect, SU(3) violated effect, Electro-magnetic effect, etc.
B Provide new input to test pQCD.
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Helicity Amplitude Analysis of ¥(2S5) - Q- Q*

Phys. Rev. Lett. 126, 092002 (2021)

OImprove precision for branching fraction
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> HH production in e*e™ annihilation
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O Summary
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IV. Measurement of A hyperon polarization in ete™ - AA

66.9 pb~1 PRI 123.122003 (2019)
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Numerical Results
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B First complete determination of
baryon time-like EMFFs
B Confirm A hyperon polarization

observed in J /Y decay
B More information for

understanding AA production
near threshold 12



Events /0.2

Measurement of oZ (e*e~ — XX ™) near threshold

O.Born (pb)

~400/pb (6 points: 2.3864 to 3.0200 GeV) PLB 814.,136059 (2021)
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| : »> No obvious enhancement near threshold
I 3 » Nonzero cross sections near threshold
I ? > The cross sections for X baryon pairs
/—;\N\\ disagree with each other within the
I E sector of isospin conservation

ST -
: ~~~~~~~ - » First measurements in the off-resonance
I: _T— 3 region, provide precision experimental
I I R R S o o o
2.4 2.6 2.8 3.0 input for understanding baryonic

First measurement for the
1 ratio of EM form factors at

point Vs = 2.396GeV with a
N study of angular distribution
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Study of ete™ » E"E% above open charm
Phys.Rev.Lett. 124, 032002, (2020)

11.0 fb™

B First study of ete™ —» Z7E* above open charm threshold
. H A maximum likelihood fit to cross section:
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I,,Br[Y(4230) - 2 2] < 0.33x10 3eV
I,.Br[Y(4260) - 52 5] < 0.27x1073eV
B Provide more experimental information to understand the nature of Y (4260)
B Charmless decays of the Y (4260) are expected by the hybrid model (F. E. Close
and P. R. Page, PLLB628,215(2005)) ”



Study of ete™ » E"E% above open charm
Phys.Rev.Lett. 124, 032002, (2020)

B Observed an excited Z state by combining all energy points
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A
OObserved ete™ - Z7X(1820) with 6.20 significance

M= (1825.5+4.7 + 4.7)GeV

'=(17.0+15.0 + 7.9)MeV
O Consistent with the mass and width of £(1820) from PDG within the 16 uncertainty

OJPC has not determined due to limited statistics
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Measurement of 6°(e*e™ — EE) near threshold

PRD103, 012005(2021),
~360/pb (8 points: 2.644 to 3.080 GeV) Accepted by PLB

arXiv: 2105.14657

B First study for ZE production near threshold
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Summary
BBESIII is successfully operating since 2008.

v Collected large data samples in the T-charm physics region
v Continues to take data in coming 5 years (at least)

EMany studies for HH production in Charmonium

decay and in e™ e~ annihilation achieved:
v More new observation for HH production in Charmonium decay
v Hyperon polarization observation
v' More new/precise study for hyperon pair production near threshold
v" Still need more experimental/theoretical efforts

BMore new results are on the way!

T hanks far your attention!






Beijing Electron Positron Collider-11
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Beijing Spectrometer-111 detector

A total weight of over 785t,

40,000 readout channels,
data rate 6,000Hz,~50Mb/s

(Main Drift Chamber)
Osigle—wire — 120pum

Super-conducting
magnet (1.0 tesla)

(Time-Of-Flight System)

Obarrel = 68ps
Oendcap = 65ps

(Muon counter)

(made of 9 RPCs)
2.5%@1GeV

(Electromagnetic Calorimeter) 20
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