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BEPCII/BESIII

® ECM:2-4.6 GeV
® 1988-2005(BEPC)
Lpeak=1.0x10%/cm?s
® 2008-(BEPCII)
Lpeak=1.0x10%%cm2-s
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BESIII data set

107 M w(2S) and 225 M Jly

975ph @ y(3770)

29fbt @ y(3770) and 482 pb! @ 4.01 GeV

341 M w(2S) and 1.09 B J/ v

1092 pb! @ 4.23 GeV 826 pb! @ 4.26 GeV
540 pb! @ 4.36 GeV ~50 pb1 3.81 to 4.42 GeV
0.8 fb"t R-scan from 3.85 to 4.59 GeV

R-scan from 2-3 GeV + 2.175 GeV

~3 bl @ 4.18 GeV (for Ds)

7x500 pb! between 4.19 and 4.27 GeV

J/ v (and tuning new RF cavity)

10 B J/ y; more data in the XYZ region
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Observation of y(3686)—E (1530)"E (1530)"
and Z(1530) ="
Int. J. Mod. Phys. A 24, S1

» The decays of charmonium into octet-decuplet baryonic pairs are forbidden. ., -, 4, 852

» Jhy into octet-decuplet baryonic pairs has been observed by DM2 and BESIII, but there

: .. Nucl. Phys. B 292, 670 PRD 87, 052007
IS no observation in y(3686). /

» Study the angular distributions of the final states

dN/d(cos0) << 1+ocos?0
Int. J. Mod. Phys. A2,249

PRD25, 1345 PLB 770, 217

« Experiment: a<0 in J/\V—>20§° and Jhy—X(1385)X(1385)
PLB 632, 181

« Theory: O0<a<l1
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» Branching fractions:
1) y(3686)—E (1530) = (1530)*:
BF=(11.45+0.40%+0.59 )x10~
2) w(3686)—E (1530) E +:
BF=(0.70+0.11+0.04 )x10~
SU(3) flavor symmetry is broken in y(3686)

» o= 0.40+0.24+0.06

Consistent with theoretical prediction: 0.31

PRD 25,1345
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Observation of y(3686) — ppr7'
and improved measurement of Jwy— ppn/

PRD 99, 032006 (2019)
‘ y(3686) —>p1377'J > Signal yields extracted from a simultaneous fit

g @] ¢ to the yn*n~ and n*n~ Invariant mass spectra

3 g *

B(y(3686) — ppr') = (1.10 4 0.10 + 0.08) x 10~°

S 50 S 20

E E B(J/y — ppr') = (1.26 £+ 0.02 £ 0.07) x 10~
(?. 094 096 098 1.00 r? ' ;;i—'-

M, (GeV/c?) _ M, (GeV/c?) > ;7_77/ miXing angle
Svorpr | w(3686) — ppnppy 1 6, = —24° + 11°
“g ryn‘*‘n‘ (c) ‘g : m"’n' | (d) ;
8 8 Jw — ppnppy’ 1 0, = —24° £ 9°
% %m QCD-inspired calculations of —(17°~10°)
© O gumen M PRD30,2333 8

M. (GeV/c?) M. (GeVic?)



h.—~hadrons

» Knowledge on decay behavious of h_ still
sparse since discovery in 2005.

» Only few decay modes have been observed.

» More h, hadronic decay modes are needed

to shed light on the h. decay mechanism.
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7' (958)
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not seen
< 15 x 10—4
< 2.2 x 10—3
(22757 %
< 29 %

Radiative decays
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(51 +6 )%
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» Five h_ hadronic decays have been studied at BESIII
with 448 M (3686) events, .

PRD 99, 072008 (2019)

h.—~hadrons

Mode B, (10-%) $.S. l/g"?h 10>

I h, — ppatn-  2.894+032+055 Tdo /

Il h, — atan® 1.60 £ 0.40 £ 0.32  4.60 oo

I h, = 2(xtn)n® T44+094+152 96 2718 3158

v he - 3(xta)n® 465+217+108 216 < <29 =100}
<8.7 ces £ sof
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Study of electromagnetic Dalitz decays
_|_ —_—
y P d AN NI
» Understand the intrinsic structure of hadrons, test to theoretical models.

» Measurement of the branching fractions of y.,—u™ 1~ J/y are related to the TFF.
PRD99, 051101 (2019)
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o [t Dea | 5 (a) : (b)
£ 10% f — Fitresult 4f M3
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g 1k gt i A | =2 = 2
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i ol | | I R T
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I
— 2
Decay mode Yields Branching fraction : 1 A)(cl_ 0.76 i 0.18 GeV/C
Yoo = T <95 <20x10°° : F(q) = —
Yo = W Iy 2219 £ 153 (2.51 £0.18 £ 0.20) x 107* | 1- q /A A =071 -+ 0.10 GeV/CZ
Yoo = W Iy 2189+ 16.1 (233 +0.18 +0.29) x 107 | Xe2— i — ¥ 11




Observation of OZI-suppressed decays y; = o¢

» The hadronic ., decays provide a prospective laboratory to limit
theoretical parameters and test various phenomenological models.

> v.;—>VV decays are ideal objects to exploit the glueball-ggbar mixing
and quark-gluon coupling of strong interaction in the low energy
region.

> y.—> o decay modes are doubly OZI suppressed.
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My (GeV/cd)

Observation of OZI-suppressed decays y; = o¢

Mode B(y.; — wg¢)

Xeo =~ @@ (1384 +£0.70 £ 1.08) x 107>
Xer = @ (2.80+£0.32+0.30) x 1077
Xeo = @@ (1.00£0.25+0.14) x 1072

_PRL107, 092001
> y.o—> ©d: improved precisions

PRD 99, 012015 (2019)

108

106 . [

104 -

> Yq—> ©ob: observed for the first time
with a 12.3¢

> Yo—> 0d: strong evidence with a 4.8c

102
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» The ratios are one order of magnitude
_ ~ PRD81,074006
larger than theoretical predictions

B(xc1 — we)
B(xe. — ww)

03..; S T3S S 3:.6 B(XC1 =% wgb)
My g gpomeren (GEVICT) B(Xc]_ o ¢¢)

= (4.67 £ 0.78) x 1072

= (5.60 + 1.01) x 102



Observation of ., —» 4K/

> X and y,are expected to decay via two-gluon processes = investigation of

glueball dynamics
» shed light on the understanding of isospin invariance.

Events / 0.003 GeV/c?

40 — Signal
— Background

T 34 345 i
M0 (GeV/cH)

B, ,ax0 = (5.76 £0.34 + 0.38) x 107*

B, ko = (0.35+0.09£0.03) x 10*

Ke

By, axs = (1.14 £0.15 + 0.08) x 10~

First observation
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Observation of . —~>oo IN Jy—>>yon

» Properties of 7, are not fully understood yet, the observed branching fractions
sum up to only about 57%.

» The predictions for the branching fraction of the 5, — ww process range from
9.1 X107 to 1.3X10#, while the best experimental determination yielded an
upper limit of < 3.1} 1073 at the 90% confidence level.

15



Observation of y.—>oo IN J/y—o>yon

arXiv:1905.10318
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» The decay 5. — oo in the process J/y — yow IS measured
for the first time at BESII]I.
B(J/¥ — yne) - B(ne = ww) = (4.90 4 01740y, + 0.775y.) X 1072

B(T}n — WW) = (288 + ﬂ-lostat_ + 0.465;},5:5_ + O.GSMt_) b4 ll:l-_‘?'

about one order of magnitude larger than prediction
Next-to-Leading order pQCD calculations

» The mass and decay width of 7,
M (1) = (2985.9 + 0.75a0. £ 21505 ) MeV /c?
['(n.) = (33.8 & 1.6gpar. + 4.15ys, ) MeV

in good agreement with the world average values.
16



Measurements of the branching fractions of
n.—~>KK?, KK, 2(r*rnn?) and pp
» h.—vyn. was found to be a perfect process to measure both 7,
resonant parameters and its decay branching fractions.
» A large production rate of e*e—n*rh, has been found at BESIII.
» The chain e*e—n*nh,, h,—yn, has been used to analyze these

cr " °C

channels.
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Measurements of the branching fractions of
n.—~>K K, KK, 2(n*rn0) and pp
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Measurements of the branching fractions of
n.—~>KK?, KK, 2(r*rnn?) and pp

PRD 100, 012003 (2019)

Measurements of 7, decay channel zos- .  Dot:datd
() n . i
S 04 Hist. MC
Final states BF (% BF (%) (PRD 86, 092009 S f ]
(%) (%) ( ) 3., ;
KtK-n° 1.15+0.12+0.10 1.04 +0.17+0.11 £ 0.10 g
KOK*nF 2.60 +0.21 +0.20 2.60 +0.29 4+ 0.34 + 0.25 T E
: £ —+—
2rta %) 153+ 1.8+1.8 17.23 4+ 1.70 + 2.29 + 1.66 5 o ]
pp 0.120 £+ 0.026 + 0.015 0.15 4+ 0.04 + 0.02 + 0.01 e S By

N

charge
» The measurements are consistent with previous results with improved accuracy.

» The good consistency between data and MC simulation for the multiplicity indicates

that the current MC simulation works generally well.
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Summary

» Lots of new results on charmonium decays have been obtained, a few of them are
presented:
. y(3686)—>E-(1530)=*(1530) and ppy’
* h,— hadrons
* Ye—outu Iy, ¢ and 4K °
« 00, KKK KK’ 2(r*nrl) and pp
» 10 B J/y data sample has been collected at BESIII, which will offer unique

possibilities to study rare processes and to improve statistical accuracy.

Thanks for your attention!
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