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BEPCII: a t-c Factory

 Rich of resonances, charmonia and  charmed mesons.
 Threshold characteristics (pairs of t, D, Ds, charmed baryons…).
 Transition between perturbative and non-perturbative QCD.
 The hadrons: states, structures and interactions

2
t+t- DsDs LcLc

2015/9/25 2Dayong Wang



BESIII Detector
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Ref:
NIM A614, 
345 (2010)

Clean environment and high luminosity at BESIII are 
helpful to study structure/interaction of hadrons



BESIII data samples
∼ 0.5 B        𝜓(3686) events    ∼ 24×CLEO-c

∼ 1.3 B       𝐽/𝜓 events                  ∼ 21×BESII

∼ 2.9/fb      𝜓(3770) ∼ 3.5×CLEO-c

~5/fb XYZ  states above 4 GeV    Unique
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• 20 points for R &QCD Scan: 
500/pb finished in May 1st, 2015

• Y(2175) resonance: 100 /pb : 
finished in June 15, 2015

2016: we will take 3/fb Ds data 
about 4170 MeV ∼ 5×CLEO-c

∼ other data sets: tau, Lc, resonance 
scan and continuum, etc.

Dayong Wang



Dalitz-type decays:

- EM probe

- Transition Form Factors

- VMD models
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L. G. Landsberg, 
Phys. Rept. 128, 301 (1985) 



To better understand (g-2)µ
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Eur Phys J C71, 1515(2011)



1.3B Jpsi(09+12)

Ref                        more detail for demo  

1.3B Jpsi(09+12)

Ref

225M Jpsi(09)

Ref

All are the first observations

EM Dalitz Decay Studies:
Highlighted topics from BESIII
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Phys. Rev. D 92, 051101(R) (2015), online Sep 14 2015

Phys. Rev. D 92, 012001(2015)

Phys. Rev. D 89, 092008 (2014)



𝛈 𝐚𝐧𝐝 𝛈′ 𝐲𝐢𝐞𝐥𝐝𝐬 𝐰𝐢𝐭𝐡 𝐁𝐄𝐒𝐈𝐈𝐈
 𝑱 𝝍 data set
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5.0 × 10 5 η

1.4 × 10 6 η

6.8 × 10 6 η’

3.0 × 10 5 η’

 𝑱 𝝍 →

In 1.3B Jpsi(09+12)

Rich physics programs, rf. S. Fang’s talk on Sep 26



Discrimination of gamma conversion
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Photo conversion finder 
based on common vertex position on the transverse plane
Z. R. Xu and K. L. He, Chin. Phys. C 36, 742 (2012).



𝜼′ → 𝜸𝒆+𝒆−: Motivation

Investigate the inner structure of the meson

Transition form factor to better understand 
the anomalous muon magnetic moment 

VMD multipole FF:
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Event selections: 𝜼′ → 𝜸𝒆+𝒆− from  𝑱 𝝍 → 𝜸𝜼′
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Normalization channel & bkg
Selection of Normalization channel

Background studies
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First observation of 𝜼′ → 𝜸𝒆+𝒆−
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Phys. Rev. D 92, 012001(2015)



𝜼′ → 𝜸𝒆+𝒆−: Transition Form Factor
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Phys. Rev. D 92, 012001(2015)



η′ → ωγ and η′ → ωe+e−
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Observation of η′ → ωe+e−

Phys. Rev. D 92, 051101(R) (2015)

Systematic 
uncertainties

Significance: 8σ
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Results of η′ → ωγ and η′ → ωe+e−

=

Phys. Rev. D 92, 051101(R) (2015)

2015/9/25 17Dayong Wang

Compatible with theory predictions:
 2.0 x 10 -4

 Ref: Faessler, Fuchs, Krivoruchenko, Phys. Rev. C 61, 035206 (2000)
 1.69±0.56 x 10 -4

 Ref: Terschlüsen, Leupold, Lutz, EPJ. A48 (2012) 190



First observation of 

 𝐉 𝛙 → 𝐏𝐞+𝐞−

2015/9/25

Phys. Rev. D 89, 092008 (2014)
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 𝐑𝐞𝐬𝐮𝐥𝐭𝐬: 𝐉 𝛙 → 𝐏𝐞+𝐞−

Phys. Rev. D 89, 092008 (2014)
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 𝑱 𝝍 → 𝑷𝑼(𝒆+𝒆−): Dark photon 

search with meson decays

Worldwide endeavor in high intensity frontier 
(rf: topical session on Sep 26)
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NATURE, 
2012.4

Reece& Wang, J. High Energy Phys. 051(2009).



Summary

Dalitz type decays to provide more info about meson 
structure, and plays important role  in constraining the 
uncertainties to (g-2)µ

BESIII has studied several Dalitz type decays 

The following processes are first observed and measured 

More to come

Thank you!
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