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] Introduction
] Recent results

» BB production in Charmonium decay
v J/¢ - E(1530)"E + c.c.
v P(3686) - £(1530)" £(1530)*
v P(3686) - 0 Q*

> BB production in e*e™ annihilation
v. ete” - NN
v ete” - Iixt
v ete - ETE?

O Summary Barvon (B)

See Andrzej’s talk for Hyperon polarization



Charmonium (-like) states

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

< 4.8

Godfrey & Isgur, PRD32, 189 (1985)
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Baryon States

Baryon

88 O~ M = 2286.46 = 0.14 MeV

1
B Octet in -
aryon Octet (spin 2) Baryon Decuplet (spin ;)



BB production in Charmonium (-like) decay

O Main Feynman Diagrams
e+

€

O Prbvide a rich laboratory to prob both pQCD
and non-pQCD.



BB production in e* e~ annihilation
O One Photon Exchange
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® Differential cross section with combination of G
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® Form factor (Effective, Gg/¢)
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[0 Understand the internal structure of hadron
O Provide extra insights for Charmonium(-like) states
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] Recent results

» BB production in Charmonium decay
v J/¢ - E(1530)"E + c.c.
v P(3686) - £(1530)” Z(1530)*
v P(3686) > 0 Q*

Baryon (B)




Events/1MeV/c?

Measurements of J/{P - £(1530)"Z* + c.c.and £(1530)" - yE~

IRILV A PRD101, 012004 (2020)
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B Precise measurement for ]/ - Z(1530)" 2% + c.c.
B First evidence: B[2(1530)™ - y27| < 3.7%@90% C.L.
B Provide complementary experimental information for isolating
both the octet-decuplet mixing mechanism.



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- Q1

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

OImprove precision for branching fraction
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] Recent results

> BB production in e*e™ annihilation
v. ete” - NN
v ete” - Iixt
v. ete - EEY
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Measurement of 65(e*e~ — nn) near threshold

650/pb, 18 points from 2.00 to 3.08 GeV

Lowest order Feynman diagram
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FENICE: Nucl. Phys. B, 517, 3 (1998) [8] —
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B Most accurate measurements for Born cross section and |G| form factor
B The ratio Ry, is not consistent with FENICE results
B An oscillatory behavior of the effective form factor (observed for the proton) is discussed

for the neutron
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Measurement of proton EFFs using ISR method

7.4/pb @ /s = 3.773 to 4.6 GeV
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Oscillating structure: a) Interference effect involving re-scattering
processes in the final state; b) Independent resonant structures

Results are consistent with previous experiments and parameterization
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Events /0.2

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

0Born (pb)

~400/pb (6 points: 2.3864 to 3.0200 GeV) PLB 814.,136059 (2021)
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» No obvious enhancement near threshold

» Nonzero cross sections near threshold

> The cross sections for Z*Z+ baryon pairs
disagree with each other within the
sector of isospin conservation

» First measurements in the off-resonance
region, provide precision experimental
input for understanding baryonic
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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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B First study of e*e”
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Study of ete™ » E"E% above open charm

11.0 fb~1

above open charm threshold
B A maximum likelihood fit to cross section:
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Phys.Rev.Lett. 124, 032002, (2020)
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B No obvious significances for y(4230/4260) are observed in the £~ E* final states

r,.B[Y(4230) -

= 2%] < 0.33x1073eV
r,.B[Y(4260) - 5 5%] < 0.27x10 3eV

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))
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Study of ete™ - E"E* above open charm
Phys.Rev.Lett. 124, 032002, (2020)
B Observed an excited E state by combining all energy points

— T
250 —

I N -

5 o/ =30 o
iR > 20 N°PS =288 + 66

8 25 E -

N/O\ 0150:

% 1.8_ 20 E :

S e 5 8"

.§.< B § 503—

Eﬁ 10 T B

,,,,,

o

1.40077

. - - .:.-'-: ll.' ] "..'I:.. .l ._l .- . %
1'12.28 1.30 1.32 1.34 1.36 o .
M., (GeV/c?) 16 17 18 19 2 2.1

Mmecel (Gevic?)

O Observed ete™ —» £7X(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 10 uncertainty

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

2360/pb (8 points: 2:644 0 3.080 Gev) | L U LR AU PALIRIPA 22 IR
arXiv: 2105.14657

B First study for ZZ production near threshold
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B No obvious ZZ threshold enhancement
B The ratio of Born cross sections for both modes agrees with the expectation
of isospin symmetry. Y



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 BB production in Charmonium

decay and in e™ e~ annihilation achieved:
v More new observation for BB production in Charmonium decay
v Hyperon polarization observation
v Most accurate measurement for neutron and proton form factor
v' More new/precise study for baryon pair production near threshold
v" Still need more experimental/theoretical efforts

EMore new results for BB pair production in
Charmonioum decay and in e* e~ annihilation are on
the way!
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M(cos6,.)

M(cosb,.)

Observation of £* hyperon spin polarization in ¢ » Z*X~

1310M J/¢¥ & 448M Y(3686) Phys. Rev. Lett. 125, 052004 (2020)

Moment: M(cosf) = %Zi\' ©2)(sin 6}, sin ¢}, — sin 6}; sin ¢;)

0.15
0.1
0.05

-0.05

-0.1

+ winbinz= 03 Parameter Measured value
e TR, 1a,,  —0.508+0.006+0.004
o 1+ 4 AD,,, —0.270 £ 0.012 £ 0.009

o L4 ay 0.682 +0.03 + 0.011
W
SJrﬁ"i, _______ Jf Jr AD, 03794007 +0.014
RS = S 0,998 £ 0.037 £ 0.009
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cosb;.

Test of CP violation:

a0+6_10

Aop = —% = _0.015+0.037 + 0.008 ~ 0?

ao —_ aO 21



Observation of A hyperon spin polarization in J/{ - AA

Nature Physics 15, 631 (2019)

Moment: p(cos0,) = %Z?(GA)(sin 0! sin ¢} — sin 0} sin ¢b)
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B Moment corresponds to the polarization calculated for 50 bins in cos@.

B A clear polarization signal, strongly dependent on the A direction cos@ is
observed for A and A.
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‘w4 Highlights!
Observation of A hyperon spin polarization in J/{ - AA

Nature Physics 15, 631 (2019)

First observation of a ]

Table 1| Summary of the results transverse polarization.
Parameters This work Previous results

a 0.461 4 0.006 % 0.007 0.469 + 0.027 (ref.

[:qj 42.4+0.6+0.5° - >S50 difference (17%

o 0.750+0.009 + 0.004 0.642+0.013 (ref. ©) higher than) to PDG J
a —0.758 +£0.010 + 0.007 —0.71+£0.08 (ref. ©)

i, —0.692+0.016 + 0.006 _ Test of CP violation:

Ao —0.006 +0.012+ 0.007 0.006 + 0.021 (ref. © Acp = a_ + ay

ao/, 0.913+0.028 + 0.012 2 a_ —a,

4 )

B Most sensitive test of CP violation for A baryons with precision over
previous measurements.
B BESIII has collected 10B J/3 data sample, test of CP violation in baryon

decays are hopeful to reach sensitivities (Aﬁ’,‘;’ ~ 10‘4).
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