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Charmonium decaymovide an ideal lab for light hadron physics
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how does it connect to the confinement?

multi—quark states

F(J/Y = +G) ~ O(a (.}2:1. F(J/v —~vH) ~ O( {.‘t'(_l'_:})‘

F(J/Y —yM) ~ O(cm ), T (J/¢p = F) ~ O(t'}(}fr) 4



Scalar glueball candidate

L(J/¥ — vGo+) = s M";" |E1(0)|2 = 0.35(8)keV
I /Ty = 0.33(7)/93.2 = 3. 8(9) x 1073

CLQCD, Phys. Rev. Lett. 110, 021601 (2013)
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Experimental results

>B(J/y > vf,(1710) > yKK)=(8.5%32) x 10~*
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Recent interpretations

Scalar isoscalar mesons and the scalar glueball from Scalar and tensor resonances in J/ radiative
radiative .J /1) decays in J /1 radiativ

decays
Andrey V. Sarantsev, Igor Denisenko, Ulrike Thoma, Eberhard Klempt
JPAC Collaboration: A. Rodas, A. Pilloni, M. Albaladejo, C. Fernandez-Ramirez, V.

A coupled-channel analysis of BESIII data on radiative .J /1) decays into 7, KK, m Mathieu, A. P. Szczepaniak

and w¢ has been performed. The partial-wave amplitude is constrained by a large

number of further data. The analysis finds ten isoscalar scalar mesons. Their masses, We perform a systematic analysis of the J /¢ — ’yTrO?TO and — vKgKg partial
widths and decay modes are determined. The scalar mesons are interpreted as mainly waves measured by BESIII. We use a large set of amplitude parametrizations to reduce
SU(3)-singlet and mainly octet states. Octet isoscalar scalar states are observed with the model bias. We determine the physical properties of seven scalar and tensor
significant yields only in the 1500-2100\,MeV mass region. Singlet scalar mesons are resonances in the 1-2.5 GeV mass range. These include the well known f0(150()) and
produced over a wide mass range but their yield peaks in the same mass region. The fo(1710), that are considered to be the primary glueball candidates. The hierarchy of
peak is interpreted as scalar glueball. Its mass and width are determined to M = 1865 resonance couplings determined from this analysis favors the latier as the one with ihie
\er254_“_}lg {\rm MeV} and I' = 370\er507;, {\rm MeV}, its yield in radiative J /% decays largest glueball componeiit.

to (5.8 &+ 1.0) 1073,

Comments: 17 pages, 11 figures + 28 pages of Supplemental Material

Comments: 11 pages, 4 figures Subjects:  High Energy Physics - Phenomenology (hep-ph); High Energy Physics - Experiment (hep-
Subjects: High Energy Physics - Phenomenology (hep-ph) ex); Nuclear Theory (nucl-th)
DO 10.1016/j.physletb.2021.136227 Citeas:  arXiv:2110.00027 [hep-ph]

Cite as: arxiv:2103.09680 [hep-ph]

To-do:
Implement coupled channel analysis in BESIII analysis ’
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Charmonium and exotics at BESIII
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More X(3872) decay information
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TheZcFamily at BESIII
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Pure leptonic decay
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The most precise result to date

BESIII results
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Input |V, | = 0.97320 + 0.00011 from CKM global fit
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Semileptonic decay

Veq
C >
+/0 —
q(u,d,s)—
P( A2
fE(q?)
drl’ G2 3 0 (). 1
707 = X5 1@ Veaeo|” (X =1 for K=, 7, K%, X =2 forn?)

A Analyze exp. partial decay ratds g2 dependence of ,KP)(g?), extract
f,<P)(0) with |V, gg| ““Meras input---- calibrate QCD
A Exp. + LQCD calculatlonfff(O) and fP(0) A Vg ----constrain CKM
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Selected topics

ALight hadronsglueballs& more

AXYZ particles: Y(4260), X(387Z2)%3985)

ACharm decays: CKM, decay constants, form factors, LFU
AHadronic corrections to muon2f HPV &HLbL

ABaryons: form factors & polarization



Standard Model contributions to muor2g

E,“ = a,(QED) + a,(Weak) + (l“(]‘l‘d(ll‘()lli(')]

e 116584 718.9 (1) x 107" 0.001 ppm
Weak
- g 153.6 (1.0) x 10~ 0.01 ppm
yd’ V4 .AL
Hadronic...
...Vacuum Polarization (HVP) 6845 (40) x 10! 0.37 i
a- . [0.6%]
...Light-by-Light (HLbL)
g_ e 92(18) x 1071 0.15 ppm
a’ &7 +... [20%]

e > s > e

From Xu Feng
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Uncertainty: dominated bgtrong interactions



BESIII contributions to HVP



