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BEPCII/BESIII

The BEPCII has achieved the designed
luminosity 1 X 1033 cm2s! at Apr. 2016.
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Data samples at BESIII

World larges charmonium data sets directly produced from e*e
collision on J/y and y(3686) resonance, and many other data
sets from 2-4.6 GeV
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Recent charmonium results

Study of y(nS)>AA, 2920, 3(1385)93(1385)°, Z0=0
Measurement of y(3686)=2>yn%yn,yn’
Observation of y(3686)>e*ey,, and y, 2e*e J/y

Higher-order multipole amplitudes in (3686) 2>y »
Observation of y, 2>, n'n’

Observation of y.,>K(892)*K and study of y.,2p*mn

Observation of y > 2%, 3030
Measurement of n.2> ¢d,0d

Search for n/n(1405)>n*n =’
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Events / 0.5 MeV/c®

Study of y(nS)>AA, 2920, £(1385)7%(1385)0, E0=0

Test of 12% rule

Test of the helicity conservation rule PRD 95, 052003 (2017)
Test of isospin symmetry PLB 770, 217 (2017)
First measurement or with best precision
Iy > AA p(3686) > AA 31y —> 3(1385)°5(1385)° Iy =%
=] 25{Ic""'l LR A B B Frrr T T T T T
£ C i gl ] 120001 —+ U 3
r N 1 ™rzme ]
E % ' — m;pﬂhg % wom | — ?,l:;r Uky -
”.:\j Emon:_manwkam ] i wm__m»um.uahg. _
o o L i
> 10000
= § f
L boRiE E & 5000F
A g W 5 s ]
1CI PP BN R B . A W W ES A | : R |
11 111 142 113 . . . o 3 140 145 150 155 180 Y I T Y Ry
racoil 2 il
M,.- (GeV/c?) M, (GeVi/c?) MGy (Gevic) M (Gevie)
— 050 —
Iy =% ; y(3686) — >, v (3686) — 2(1385)°2(1385)° w(3686) » Z°E°
1000 LN R LAY LA AL LEARI RARRS AR L)
NE o L ig:il;::awg % lDﬂU:—E gl:il:"lﬂl! —:
% % 8o Obarig .‘:,'5'. % m:_—- EE;r-ﬂk! ]
_‘E_ E SOIII:— EEA A peok Bigs e i .-"_j E E B aeagn'T 1
l‘ﬁﬂ"‘lp @ 8 I IR " anu:—
[ “‘#w]sﬁ c g o oo 1 2.
................ = L ,ﬂ"g ] C
w 5 0 F=T 1 @ mf
118 12 122 114 116 118 12 1.EEI1_24 25 130 135 140 145 ﬂ1o1.151.2u125?3n13;}461451.501.551:50

My, (GeV/c?) My, (GeV/c) i (0evie) 2 (Gevie)



=
[

015 F

Number of Events
[o=]

0.05 j IR RIS S

40 + P e

20 [

Number of Events

Number of Events

Number of Events

=10

i (b)
107] 1w (3686) — AA
S, o
0 [P I I I A
-1 0.5 0 0.5
msﬂm
«10°
(d)
(3686) —» =%
- j/*/},r
N AT
0—1”"Dl.sl"ltla""DjE""
cosh_,

z: 31y —>3(1385)°S(L385)°
“DDEE_ t t t t t _,E
S - Iy == E
P ==
el 1/(3686) — X(1385)°5(1385)° f
: e TP S
o (3686) - Z°=°
E.‘ —UI.II -ﬂl.4 -D!.= -ﬂl.ﬂ ﬂl.a ﬂ:i ﬂ:- o=
[=1=2-Ti]

P 0209 | o

>

w(3686) >

AA 19.43+0.03+0.33 3.971+0.02+0.12

3%’

11.64+0.04+0.23 2.44x0.03x0.11

>(1385)°5(1385)° 10.71 +0.091+0.82 0.69+0.05=+0.05

0

84]]

L
1=
b

0 11.65+0.04+0.43 2.731+0.03+0.13

JIy->
0.46910.026 +0.008

-0.449+0.020+0.008
-0.64+0.03%+0.10
0.66+0.03+0.05

w(3686) >
0.82+0.08+0.02

0.71+0.11+0.04
0.59+0.25+0.25
0.65+0.09+0.14
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Test of 12% rule:
i

B(y(3686)—>AA) _
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Measurement of y(3686)=>ynl,yn,yn’
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Decay mode | Significance
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Measurement of higher-order multipole
amplitudes in y(3686) >y 2

PRD 95, 072004 (2017)
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Observation of y(3686)>e*ey, and y ., 2e*e J/y

We just mentioned the higher-order multipole

amplitudes in y(3686) 2vy,, , are small, the
E1 contribution is dominant.

PRL 118, 221802 (2017)
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Observation of y,, 2nn, '’

hep-ex:1707.07042

Doubly OZI violating amplitude play a
crucial role in isospin-0 light meson
pairs? Such as x 2SS, PP and VV
should be studied for insights into the
mechanisms for the pair production.
Nn-n’ mixing mechanism in y, decays
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Observation of HSR suppressed processes
Y., K(892)*K and study of y ,2p*n

hep-ex: 1612.07398

pQCD dominance is accepted

How important of non-perturbative
mechanisms in charmonium region?

Y2 VP can:

testing the HSR;

pinning down the mechanisms
violating the leading pQCD
approximation
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Measurem

A0
Test the color octet model; Provide
Test the iso-spin symmetry
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Improved measurement of n.2¢¢,0d

n.~>VV are helicity selection rule suppressed decays PRD 95, 092004 (2017)

Many calculations: 70
HSR evasion scenario, next-to-leading order and
relativistic corrections in QCD, light quark mass
corrections, 3P, quark pair creation mechanism,
long-distance intermediate meson loop effect
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Search for n/m(1405)>n*n =’

The lowest charmonium, annihilation
into two gluons, much information on gluon hep-ex: 1707.0517
dynamics can be obtained by studying 1. decays

Search for the isospin violating decay
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Summary

A lot of charmonium decays, J/v, y(3686), n. n.(2S) are
reported by BESIII, only some of them are listed in this
talk, and still many of them:

Measurement of BF(y(3686)—>yy.,) PRD96 (2017) 032001
Observation of h.>yn’ and yn PRL116 (2016) 251802
Study of y=>ZZ=* 3" >7/* PRD93 (2016) 072003

World largest e+e- collision charmonium data sets at
BESIII provide ideal laboratory to study charmonium
decays: high statistics, low background

Many results have been published, many analysis are
still ongoing, more results are promising. Expecting
more theoretical attentions on these topics and more
communications
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