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> Introduction

v" Physics motivation
v BESIII experiment

» Recent Physics Highlights

= Improved measurement of B(x.; = AA)

S+

= Study of the process x.; = E"E* andy,; - E°Z°

= Observation of the decays of y.; = AAn

= Measurement of B(x.; = 3(n*n7))

= Observation of the decays of y.; - nKJA + c.c.
» Summary
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Physics Motivation

el

Charmonium

S e 1|y i e e o e T

%+ The multi-hadron decay O e MOD) | eseseessss s
modes of y; are expected to STE qosy 1 I
be an important source of 6L h } "
exotic states and excited G
hadrons. s S
. §3'3:_ nn n,n"
% The baryon pair decays of 3
charmonium are essential to : Triplet P-wave
. . = / +7++
test pQCD, e.g. helicity £ state (07/™")
SeIeCtion rUIe (HSR) ’ In 295_ hadrons hadlons}, adiative
addition, it is used to test |
. Jf = ¢ Ir i e IF gre
color-octet mechanism
(COM). [ Kind reminder: | 1(3686) = y(2S) = ¢’ ]
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BEPCII

25 2004: started BEPCII/BESIII ¢
* v' Double rings

% v Beam energy: 1~2.5 GeV

S v Designed luminosity: 1x10°3 cm2s!
2008: test run

2009 — today: BESIII physics runs

onstruction
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BESIII Detector BESIT

Nucl. Instr. Meth. A614, 345 (2010)

| RPC: 8
RPC: 9 Electro Magnetic ayers
layers Calorimeter y

SC
Solenoid

Barrel
ToF

Endcap
ToF

5C
Quadrupole

Data Acquisition:

Event rate = 3 kHz Drift Chamber
Throughput ~ 50 MB/s

6., ~ 130 pm (single wire) Electromagnetic Csl(TI) Calorimeter
6,/p;~0.5% @ 1 GeV o/E<2.5% @ 1 GeV (barrel)

o/E <5% @ 1 GeV (end caps)

oxy~ (6 mm)/Ei2 @ 1 GeV

RPC Muon Counter
AQ/41=93%
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BESIII Data Collections BES]]I

) T PDG 2012
» //\L»\ T (v BESIII detector has collected the Iargest\
1 5 z )
i i o | i data samples of the 1 (3686) in the world.
ol o percp \ o
i KEKB, ™*_ | v' ~30% of 1)(3686) produces y; in its EM
o T radiative transition decay
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Recent Physics Highlights BESIT

= Improved measurement of B(x.; = AA)
= Study of the process y.; = E~=%and y.; - E°Z°
= Observation of the decays of y.; = AAn

= Measurement of B(y.; — 3(n*m7))

= Observation of the decays of y., — nkKJA + c.c.



Improved measurement of B(x.; — AA) BES]]I

» The measurement precisions for B(y.; = BB) (B=baryon) are not high.

PRD 103, 112004 (2021)

[ +Data | ' ' ' '
O 10° é—_;tfo background Bu-}f‘! - ﬁﬁ) ' B(W(3686) - ]"X:‘J)
= - - Flat background y N
5 i + - Ked _ ‘
2 ol \ | Ny 3686) - € B(A = pn~) - B(A — pr™)
s W0F + A
S t
E I T T | i
E -
. | The blue dashed-line denotes the

background from y(3686) - %°%°,
— while green line is the other background.

=1 B
IH
L o+ o 5 1 5 5 o 5 1 iveecy o 1

3.30 3.35 3.40 3.45 3.50

M P
3.55 3.60

M(AR) GeV/c?
B(y(3686) = 7r.;) B(y., — AA)(x107%)
Mode N, € xB(y.; — AA)(1073) This work PDG
X0 1486 + 42 22.80% 3.56 £0.10 = 0.10 3.64 £0.10 £0.10 £ 0.07 327+024
Yel 528+ 24 22.61% 1.28 £ 0.06 £ 0.06 1.31 £ 0.06 £ 0.06 £ 0.03 1.14 £ 0.11
X 670 27 20.16% 1.82 £0.08 £0.17 1.91 £0.08 £0.17 £0.04 1.84 £ 0.15
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Study of the process y.; — E7E* andy.; - E°2° BESTI

» Single-baryon-tagged technique is applied in the

analysis. The B is reconstructed by M7 gc°" JHEPO6, (2022) 074
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Signal yields ( ), detection efficiencies( ), decay
parameter ( ), and the branching fractions ( )

Channel Nobs € (%) « B (x107%)
o =-=t 4932 +92 254 0.09 + 0.11 £ 0.17 | 4.43 + 0.08 + 0.18
‘ =0=0 1741 + 71 85 —0.23 4+ 0.19 &+ 0.36 | 4.67 = 0.19 + 0.26
==t 692+ 44 27.3 —0.52 + 0.29 4+ 0.48 | 0.58 4+ 0.04 + 0.05
Xet = =0 =0 325 4 49 9.9 —0.54 4+ 0.52 = 0.43 | 0.75 £ 0.11 + 0.06
o =-=* 1691 £ 66 27.6 —0.34 + 0.18 + 0.30 | 1.44 4+ 0.06 + 0.11
=0 =0 804 + 67 10.3  —0.65 4 0.31 = 0.22 | 1.83 4 0.15 £ 0.16

L 2

Xe0 Xel Xe2

Ratio 0.95 £ 0.04 = 0.06 0.77 £ 0.12 = 0.08 0.79 £ 0.07 = 0.09

> xq1 — 2920 andy,., » ZYE° are observed for the first time.

» The measurement precisions for B(y.; — £2) are significantly improved.

> No obvious isospin violation are found for y.; — EE decay mode.
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Xc] = AZ"

Submitted to PRD arXiv:2207.14350

> Search for the potential enhancement around BB threshold and excited
baryon candidates in BP(BP) invariant mass spectrum.
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X = AZ" Submitted to PRD arXiv:2207.14350

Signal yields ( ), detection efficiencies( ), and the branching fractions ( )

X0 Xel Xe2
N 66.9 + 8.8 21.3+5.0 31.6 + 6.2
e(xes = AAn) (4.11 £ 0.03)% (5.17 + 0.03)% (4.37 £ 0.03)%
B(v/(3686) = vxes) - B(xes = AAn) (2.26 4 0.30 £0.20) x 1072 (5.71 £+ 1.34 + 0.66) x 107°% (1.00 + 0.20 £ 0.15) x 1073
B(v:(3686) — vxes) [7] (9.79 £ 0.20)% (9.75 + 0.24)% (9.52 +0.20)%
B(xes = AAn) (2.31 £0.30 £0.21) x 10" (5.86 + 1.38 + 0.68) x 10~° (1.05 + 0.21 + 0.15) x 10~*

v x¢; — AAn are observed for the first time

v No obvious enhancement near AA threshold and excited
A state i1s found
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X = 3(m*m™)  PRD 106, 032014 (2022) BEST

¢ Improve the previous measurement precision.

1u‘L —+ Data

e S - - - Signal

— C (y___)3(r*m) . . .

3 ) Nn(2S) signal, see lJielei’s

= W0E - Continuum talk

- - Smooth bkg !

‘E =

c 10 /

@

>

T Pt : =

El Ly ety |:.'*. I .1' : |". -
335 34 345 35 355 3.6 365 3.7
ac
ME{IJI-} (GeV/c?)

Channel N2 €% (%) Bicaeured (21072) Bepg (x1072)
Yo = Ja n7) 145300 £+ 396 15.92 £ 0.01 2.080 = 0.006 £ 0.068 1.20+0.18
Yo = 3rxtn) 84317 £ 299 17.67 £ 0.01 1.092 £ 0.004 + 0.035 0.54 +0.14
¥ = 3atn) 112510 + 347 16.85 £+ 0.01 1.565 £ 0.005 = 0.048 0.84 £0.18
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Observation of the decay of y.; - nKJA +c.c. BCSII

< Search for the potential anomalous enhancements near the threshold of nK?, and
test if the isospin symmetry is conserved in y ., 3-body decay
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Observation of the decay of y.; - nKJA +c.c. BCSII

¥ aof @) T af (b)| © 4o _
éso-” -l i o | > Xcj ™ nKJA + c.c. are
”mw ET::MMWW\: iy observed for the first
& Y di l Rl ‘ & G .
LE e b B tme.
g S |<=: g [ » No isospin violation is
AT N found in x¢; = n(p)KA
: E : system.
| » Enhancements are
100 @ T T : :
| —  observed in the Dalitz
] S o plots and the mass
] # i o i |'| . - - -
i e L R — distributions of two-body
Xco Xc2 nA subsystems
Signal yields ( ), detection efficiencies( ), and the branching fractions ( )
Mode Ni.g ey (%) BF (10~4)
Xc0 1284 4+ 50 9.95 6.65 4= 0.26 4= 0.41
Xel 399 £ 30 12.44 1.66 £ 0.12 4= 0.12
X2 879 £ 40 13.03 3.58 =2 0.16 4= 0.23
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Summary BESI[[

BESIII is successfully operating since 2008, and continues to take data.

L)

*

- 1(3686): 0.448 x 10° (15t,2nd rounds)
~ 4 x(1%+2nd) (3" round)

» Many interesting physics topics around y, decays into hadronic final states
have been done.

% Some analysis techniques are improved.

% Much more results will be presented in the future.

Thank you!
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(3686) > AAn

Accepted by PRD
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(3686) » Adw

Submitted to PRD, arXiv:2207.11666
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ete™ - ¢pAA

PRD104, 052006(2021)
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