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Productions of the X(3872)
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3+2.2-2.0±0.1 signals, 3.2σ

γγ*→X(3872)

Belle: PRL126,122001 (2021) Babar: PRL124,152001 (2020) 

B→KX(3872)

Productions  

• e+e-→γX(3872) (BESIII)


• Β,Bs→ΚΧ(3872) (Belle, 

Babar, LHCb, CMS)


• γγ*→X(3872) (Belle)


• Λb decays (LHCb)


• pp/pp collision (LHCb, 

CDF, D0, ATLAS, CMS)


• PbPb collision (CMS)

LHCb: JHEP 01,131 (2022)

prompt production from pp collision

NLO NRQCD: Mixture of χc1(2P) 
and DD* molecule state [PRD 96, 
074014 (2017)]



e+e-→γX(3872) at BESIII
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BESIII: PRL122,232002 (2019) 

~80 events

BESIII: PRL 112, 092001 (2014)

Favour Y(4230)→γX(3872)

4.0 fb-1, ~20 evts 11.6 fb-1, ~80 evts



Study of e+e-→ωχcJ(1P) at BESIII
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PRD93,011102 (2016) 

e+e-→ω χc1,2(1P)

e+e-→ω χc0(1P)

PRL114,092003 (2015) 

ωχc0

ωχc1

ωχc2



PRD93,011102 (2016) 

e+e-→ω χc1,2(1P)

e+e-→ω χc0(1P)

PRL114,092003 (2015) 

ωχc0

ωχc1

ωχc2

Study of e+e-→ωχcJ(1P) at BESIII

6

If X(3872) contains a component of the excited spin-triplet 
charmonium state χc1(2P),  the process e+e-→ωX(3872) may 
exist.



XYZ Datasets at BESIII
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L~21.9 fb-1



XYZ Datasets at BESIII
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e+e-→ωX(3872) 
threshold~4.654 GeV

L ~ 4.7 fb-1



Search for e+e-→ωX(3872)
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• Signal reconstruction

• Final state includes six charged particles and two photons

• Partial reconstruction by missing one pion in kinematic fit is applied 

to improve the signal efficiency

• Retain all four π-π+ combinations per event 

e+e- → ω X(3872)
π+π-J/ψ

π+π-π0

e+e-/μ+μ-

γγ



Search for e+e-→ωX(3872)
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BESIII Preliminary BESIII Preliminary

Datasets at √S =4.661-4.951 GeV



Signal yields
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• The M(π+π-J/ψ) distribution with the datasets √s=4.661-4.951 GeV/c2 is shown 
below

• Events accumulation in X(3872) signal regions

• The two-dimensional ω-J/ψ sidebands show flat contribution in X(3872) 

signal region

BESIII Preliminary



Signal yields
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• Fit

• Signal line shape is determined by signal MC shape. 

• The resolution discrepancy and mass shift between data and simulation are calibrated 

with the control sample e+e—>γISRπ+π-J/ψ

• Background is described by 1st order polynomial


• The significance including statistical and systematic uncertainties is provided.

Nsig = 24.0±5.3 
Significance: 7.5σ

BESIII Preliminary



Born cross sections
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• The errors of Born cross sections (σΒ): the first error is statistical, the 
second systematic, and the third from Br(X(3872)→π+π-J/ψ)


• ε here is the average efficiency of electron and muon channels

• Born cross section at each energy point is provided

BESIII Preliminary



Born cross sections
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BESIII Preliminary



Systematic uncertainties
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• Main sources of systematic uncertainties on Born cross section

• Detection efficiency (σε)

• ISR correction factor (σISR)

• Method of signal extraction(σsig)

• Luminosity (σL)

• Br(X→π+π-J/ψ) which is listed standalone as the third error


• The estimated uncertainties are listed in the table below

BESIII Preliminary



Search for X(3872)→π0χc0
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PRD 105, 072009 (2022)

• Search for X(3872)→π0χc0 with 9.9fb-1 between 4.15-4.30 GeV

@90 C.L.

Theoretical predictions [PRD 77, 014013 (2008)]



Search for X(3872)→ππχc0
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PRD 105, 072009 (2022)

@90 C.L.

EFT predictions [PRD 79, 094013 (2009), PRD 78, 094019 (2008)]

or



Summary
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• The preliminary results on the study of e+e-→ωX(3872) are reported.


• e+e-→ωX(3872) is observed for the first time using 4.7 fb-1 data from 
4.661 to 4.951 GeV.


• The significance is 7.5σ including both statistical and systematic 
uncertainty.


• The Born cross section at each energy point is provided.


• The new decays of X(3872)→π0χc0 and ππχc0 are searched


• No significant signals are observed, and the upper limits are 
provided.


• BESIII keeps outputting important measurements on the X(3872) and 
other exotic hadrons.



