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Overview

@ Introduction

© An overview of BESIIl experiment
© Charmonium states produced at BESII

@ Charmonium rare decays at BESII|
© Lepton flavor violationg process of J /i — eu
© Flavor changing weak decays of J/y —» D;pt & ]/ - D°K*O
© C-parity violationinJ/y - yy & J/ - y¢
© Doubly OZI-suppressed decay J/y — ¢n®
© Isospin-violating decay J/y - ¢m°f,(980)
© lsospin-violating decay y.q. = 7%,

o Summary
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Beijing Electron Positron Collider (BEPC-/I)

TG CAN A |
2004: start BEPCII construction
2008: test run of BEPCI1I
2009-now: BESIII data taking

.

#¥ Achieved Luminosity in 2016:
1x 1033 ecm2%s1
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BESIII detector

Drift Chamber (MDC)
cP/P (°/,) = 0.5%(1GeV)
G ge/ax (7o) = 6%

Super-conducting
magnet (1.0 tesla)

Time Of Flight (TOF)
c,: 90 ps Barrel
110 ps endcap

pCounter
8- 9 layers RPC
ORM=1.4cm™1.7 cm

EMC: GE/VE(°/,) = 2.5% (1 GeV)
(Csl) o,,(cm)=0.5-0.7 cm/VE

The new BESIII detector is hermetic for neutral and charged particle with
excellent resolution, PID and large coverage.
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Charmonium states at BESII|

Charmonium states:
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g 3 6_ 1’ (21S0)
E ) hE : 1 c2 3 2
I we) wany A I/ 1310 M
3.4— Xeo(1*Po)
3.2— predicted, discovered lp (3 68 6) 448 M
- J/PA35:) : )
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Prediction: Barnes, Swanson, and Godfrey, PRD 72, 054026 (2005)

BESIIl is a excellent place to study the charmonium states.
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Lepton flavor violationg process of J /i — eu

PRD 87, 112007 (2013)

Backgrounds:
processes J/y —eTe I/ —utu, I/ — 7wt w, . .
J/;)b —>K+K_’ ete” — e+e_(')/) andeTe — M+#_(‘Y)- Slgnal YIeldSZ
04
Particle identification:
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Feldman-Cousins method
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Flavor changing weak decays of J/¥ - D;pt & J/y —» D°K*°

PRD 89, 071101 (2014)

Event selections & background veto:
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Results: B < Mo
NJ/U/EBinter(l -0 )
Decay mode Intermediate decay £ Binter o"* Nyp B (90% C.L.)
J/w — D;p*t D; = ¢pe v, p —» KK, p = at2° 2% = yy 7.79% 1.20% 8.6% 2.5 < 1.3 %107
J/y — D°K*0 D' - Ktep,, KV - K n* 21.83% 2.37% 7.5% 2.7 <2.5x10°°
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C-parity violationin J/Y » yy & J/Y - y¢

PRD 90, 092002 (2014)

J1¥ = yy signals: Peaking backgrounds:

20f T T T T T T T T T T T g

18 E Background channel Expected counts (N"€)
E Jjw — ya’, 7% = 2y 185+1.9
= J/w —yn,n—2y 24.6+ 1.6

J/w — 3y 0.9+0.3

m; Total 453 +2.5
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L i
O N = OQ 6 N -lh G\

4 TG T 41 PHERT T AT S
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M (GeV/ed) Method: Feldman-Cousians method
J/Y - y¢ signals: Results:
10i"'l""l""l""I""I""I""l""l""l"': NO peaklng B(J/W_)f) lelfg
- 1 tot
< 1 backgrounds. NyGaoss) X € Bix (1= Ags)
N
3
g rY re
e NObs 29.2+7.1 0.0 +£4.6
Z Method: NPk 465 +2.5 negligible
z . N (90% C.L.) 2.8 6.9
Bayes|an method € (%) 30.72 + 0.07 30.89 + 0.07
B(J /)y —) (this work) <27 x 1077 < 1.4x10°
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Doubly OZI-suppressed decay J /¢ —» ¢r’

PRD 91, 112001 (2015)

No signal observed.
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TABLE 1. Background analysis for the decay J/y — ¢n’. M(K'K) (GeVi/c?)
Type Reactions -
' sig ‘
Coherent Ty = K K2 Solution N ) 2Alog L/Ny  Z
¢ peaking ete” = yisrd Iy — Pz’ /pyy I 838.5 £45.8 —-959°+1.5° 45.8/2 6.46
70 peaking T/w = yn.(18) = yK+K-7° 1l 353493 —152.1°+7.7°  458/2 640
Other J/w — yK K™ [Jyn"K* K~ /72Kt K~
Two solutions: Results of 2 solutions:

Two solutions with two different phase angles
between the ¢ resonance and the non-¢ contributions
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[2.94 4 0.16(stat) + 0.16(syst)] x 107
[1.24 4 0.33(stat) + 0.30(syst)] x 1077
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Isospin-violating decay J /¥ — ¢ f,(980)

Scatter plots:
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Isospin-violating decay J /¥ — ¢ f,(980)

, PRD 92, 012007 (2015)
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Isospin-violating decay x>
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Fits:
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Upper limits:
Lepton flavor violationg process of J/y — eu
Flavor changing weak decays of j/y - D7pt & ]/ — D°K*°
C-parity violation in J/y - yy & J/Y = v¢
Isospin-violating decay y.o2 = n°n,

Observations:
Doubly OZI-suppressed decay J /¢ — ¢n°
Isospin-violating decay J/y - ¢n°f,(980)

These analyses are carried out from 2013 to 2016.

Thanks for your attention !
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