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Beijing Electron Positron Collider II
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The BESIII Collaboration
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Spectrum of Nucleon Resonances 

Quark models predict many more 
baryons than have been observed

PRD 86, 010001 (2012) 
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Where is the “missing baryons”?
(1)  Does the quark model completely describe the nature of baryons?

The baryon model links number of baryons. In theory: N4>N2>N1>N3, 
however, in experiment:  Nobserved << N1 .

Charmonium decays at the BESIII experiment, give novel insights into baryons 

and provide complementary information to πN experiments.

(2) Do the resonances simply escape from detection?
Almost all existing data results come from πN experiments.



2014/5/21 26th Rencontres de Blois 7

Why Charmonium?

Interference between N and N*bar could be studied 
Not only N*, but also Λ∗, Σ∗, Ξ∗

High statistics of charmonium@ BESIII 
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N* resonances in ψ(2s)ppπ0

Two new baryonic excited states are observed in 
PWA analysis.  N(2300)[1/2]+, N(2570) [5/2]- .

PRL 110, 022001(2013)
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See more results about baryons study:

PRD 88, 032010 (2013)
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PRD 87, 012007 (2013)
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X(18??) at BESIII

 1233

PRD 88, 091502(R)(2013)

Observations with 225M J/psi decays

PRD 87, 032008γωψ X(1810)

PRL108, 112003γppbar      X(ppbar)

PRL106, 072002γη’ππ X(1835)

PRL107, 182001ωηππ X(1870)

PRD 88, 091502 γ3(ππ) X(1840)Small mass difference .
Near ppbar threshold production.
Are they the same particle?
What relations between them?
What are their structures?
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PWA of J/ψγηη
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PRL 110(2013) 021601, Long-cheng Gui et al. 
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Need more experimental effort.

PRD 87, 092009 (2013) Searching for glueball candidates.PRL 48, 458 (1982), Crystal Ball.
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η and η ' Physics at BESIII

•Rich physics field:
η/η’→2γ chiral anomaly
η/η’→π+π-π0 quark mass
η ’ →γπ+π- box anomaly
η/η’→ππ CP violation
η/η’→ μ+μ-π0 ,e+e-π0 C violation
η/η’→ μ e LF violation

• Huge samples of prompt η/η’ with 1.2 billion J/psi decays.
•J/psiγη (η’),  J/psiϕη (η’)
B(J/ψ →γη)~1.1×10-3 → 1.32×106 η events
B(J/ψ →γη’)~5.2×10-3 → 6.24×106 η’ events
B(J/ψ →ϕη)~7.5×10-4 → 9.0×105 η events
B(J/ψ →ϕη’)~4.0×10-4 → 4.8×105 η’ events

KLOE, WASA-at-COSY, CB at MAINZ, CLAS, GlueX, PRD 19, 2188(1979).
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Observation ofη'π+π-π+π- (π+π-π0π0)
Submitted to PRL, arXiv:1404.0096

Clearly support the model:
Chiral perturbation + Vector-meson dominance

CLEO, br(η‘π+π-π+π-) < 2.4x10-4

Br(η'π+π-π+π-) < 2.6x10-3, 90% C.L.
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J/ψ→γf0(980)π0, f0(980)→π+π-
PRL 108, 182001(2012)
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f0(980) Line-shape in η(1405)f0(980)π0

Possible explanation: J.J.Wu et al, PRL 108, 081803(2012)
effect of Triangle Singularity!

Anomalous width, much narrower than the PDG value !



2014/5/21 26th Rencontres de Blois 15

η’→πππ in J/ψ→γη’
PRL 108, 182001(2012)
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For η′→3π0, the branching ration is two times larger than the world average value.
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Decay property: Isospin violations in η' decays.

agreement
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Recent η and η' results from BESIII

1. BF measurement of η´→π+π-e+e-(π+π-μ+μ-), PRD 87,092011(2013)
• Good agreement with theoretical prediction.

2. Search for η/η´ invisible decays,                         PRD 87, 012009(2013)
3. Search for η/η´ weak decays,                               PRD 87, 032006(2013)

• Upper limits for new physics.
4. Search for CP violation in η/η’π+π-(π0π0),      PRD 84, 032006(2011)

• No obvious signal was found.
5. Matrix element for η´→π+π-η,                                 PRD 83, 012003(2011)

• Decay mechanism study.
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Summary

 Studying low energy QCD from multi-sides.
 New fruitful results were obtained.
 More and more results can be foreseen. 

Thanks for your attention


