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Selected topics

ÅLight hadrons: glueballs& more

ÅXYZ particles: Y(4260), X(3872), Zcs(3985)

ÅCharm decays: CKM, decay constants, form factors, LFU

ÅHadronic corrections to muon g-2 : HPV & HLbL

ÅBaryons: form factors & polarization
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Charmonium decays provide an ideal lab for light hadron physics

ÅClean high statistics data samples

ÅWell defined initial and final states
ÅKinematic constraints

ÅI(JPC) filter

ÅάDƭǳƻƴ-ǊƛŎƘέ ǇǊƻŎŜǎǎ

²ƘŀǘΩǎ ǘƘŜ ǊƻƭŜ ƻŦ gluonicexcitation and 
how does it connect to the confinement?

Phys.Rept. 873 (2020) 1
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Scalar glueball candidate

Experimental results

Æρχρπlargely overlapped with scalar glueball
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Recent interpretations

To-do:
Implement coupled channel analysis in BESIII analysis 6



The X(2120) and X(2370) 
ÅObserved in J/̞ Ҧʂɹʌʌ at BESIII

[PRL106, 072002 (2011)][PRL117, 042002(2016)]

ÅCombined analysis of  ὐȾ‪ᴼ‎ὑ ὑ –ᴂand ‎ὑὑ–ᴂ
ÅSearch for X(2370) in ὐȾ‪ᴼ‎–––ᴂ

PRL106, 072002 (2011)

1.3B

ÅObservation of  8ςσχπOὑὑ–ᴂ, 8.3„
ÅNo evidence of 8ςρςπOὑὑ–ᴂ
ÅNo evidence of 8ςσχπO–––ᴂ

PRD103, 012009(2021)

EPJC80,746(2020)
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J /ȍĄǿKsKsȁ

1.31B

J/ ȍĄǿȁ'Ù+Ù-

X(ÐÐ)/X(18??)from *Ⱦʕradiative decays

J /ȍĄǿȎ˒

225M

J/ y­g3(Ù+Ù-) J/ ȍĄȎȁÙ+Ù-

225M

225M

PRL117, 042002 (2016) 

J/ʕᴼɾ

225M

X(1835)

J/ʕᴼɾɾꜚ

PRD97, 051101(R)(2018)

Any relations? What is the role of the ÐÐthreshold ? 8
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Charmonium and exotics at BESIII

direct production of vectors: Ƭ , Y
radiative and hadronic transitions to others 
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PRL122, 102002 (2019)

ὩὩ ᴼ“ὈὈᶻ

Y(4260)Č Y(4220)andnew¸Ωǎ

PRD 99, 091103 (2019)

PRL118, 092002 (2017)

PRL118, 092001 (2017)

PRD 102, 031101(R)(2020)

Ɫ╙Ⱦⱶ

PRD 104, 052012 (2021)

PRD 103, 032006 (2021)

Evidencefor Y(4220)Ąhcp
+p-p0

Y(4220),Y(4390), and Y(4660)
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▄▄ ᴼ♬Ⱶ╬╙at ▼=3.8-4.6GeV
ÅNo signalsfor▄▄ ᴼ♬Ⱶ╬
ÅObservationsof▄▄ ᴼ♬Ⱶ╬ȟ

Å ‎… : Well describewith conventionalcharmoniumstates
Å ‎… : Alongwith conventionalones,anadditionalYstate isneeded

ὓ τσχρȢχ χȢυ ρȢψ-Å6Ⱦὧ ɜ υρȢρ ρχȢφ ρȢω-Å6
V statisticalsignificanceof 5.8„
V consistentwith the Y(4360)/Y(4390)

arXiv:2107.03604
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More X(3872) decay information

Å Observation of X(3872) Ą“π…ὧρ

BESIII, PRL122, 202001(2019)

5.2s

Å TransitionofὢσψχςO‎J/̞ , ‎̞ όн{ύ

3.5ƺgJ/y
gy(2S)

R=
.Cό ᴼ y
.Cό ᴼ Wκy

<0.59at 90%C.L., agrees with 

Belle(<2.1), whilechallenges Babar(3.4°1.1) and 
LHCbresults (2.46°0.70) 

Å Observation of X(3872) ĄὈὈᶻ

7.4ƺ

Å Observation of X(3872) ­wJ/y
BESIII, PRL 122, 232002 (2019)

BESIII, PRL 124, 242001 (2020)

BESIII, PRL 124, 242001 (2020)
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The ZcFamily at BESIII

Which is the nature of these states? 
If exists,there shouldbe SU(3)counter-part
Zcsstatewith strangeness

e+e- ᴼ + - J/ e+e- ᴼ 0 0 J/

e+e- ᴼ + ( ╓ᶻ╓ᶻ)- e+e- ᴼ 0 (╓ᶻ╓ᶻ)0

e+e- ᴼ + - hc e+e- ᴼ 0 0 hc

e+e- ᴼ + ( ╓╓z )- e+e- ᴼ 0 (╓╓z )0

Zc(3900) Zc(3900)0 Zc(4020) Zc(4020)0
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Observation of the╩╬▼

Å Simultaneousfit to the five energypoints

PRL126, 102001 (2021)

High statistics analysis of ὩὩ ᴼὑ ὑ ὐȾ‪is desirable
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Pure leptonic decay

ÅDecay constant Ὢ

Exp. decay rate + ὠ Ҧ ŎŀƭƛōǊŀǘŜ [v/5 ϪŎƘŀǊƳ ϧ ŜȄǘǊŀǇƻƭŀǘŜ ǘƻ .Ŝŀǳǘȅ

ÅCKM matrix element ὠ
9ȄǇΦ ŘŜŎŀȅ ǊŀǘŜ Ҍ [v/5 Ҧ /Ya ƳŀǘǊƛȄ ŜƭŜƳŜƴǘǎ18



Ὀ ᴼ‘’ and Ὀ ᴼ†’via † ᴼ“ Ӷ’

Phys.Rev.D104 (2021), 052009

The most precise result to date 
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Ὀ ᴼ†’via † ᴼὩ’ Ӷ’

Phys. Rev. Lett. 127 (2021) 171801
The most precise result to date

Combining our results with world averages

No LFU violation is found with the current precision20



Most precise measurement

Ὢ ȿὠȿ ςττȢτ ςȢσ ςȢωὓὩὠ

21



Semi-leptonic decay

ÅAnalyze exp. partial decay rates Ą q2 dependence of f+
K(p)(q2), extract 

f+
K(p)(0) with |Vcs(d)|

CKMfitteras input ---- calibrate QCD
ÅExp. + LQCD calculation of f+

K(0) and f+
p(0) Ą Vcs(d) ---- constrain CKM
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First observation of D+­hmnm
BESIII:  PRL 124, 231801 (2020)2.93Ἦ╫ ͽ╔╬□ Ȣ ἑἭἤ

▄▄ ᴼ ᴼ╓╓
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Ȣ Ȣ

█
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ȿἤ╬▀ȿ Ȣ

Ἄ╓ ᴼⱢⱧ○ Ȣ Ȣ Ȣ Ϸ

No. of single tags: (1522.5°2.1)X103

No. of double tags: 234 °22

(SM prediction: 0.93-0.96)
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Standard Model contributions to muon g-2

From Xu Feng

Uncertainty: dominated by strong interactions 25



BESIII contributions to HVP
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