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• Introduction to BESIII/BEPCII

• Advantages of N* studies at e+e- colliders

• Partial wave analysis of Ψ’ ηpp

• Partial wave analysis of Ψ’ π0pp

• Summary
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BEPCII:  e+e- collider (τ-charm region)

• :    2.0-4.6 GeV

• First collisions:  March 2008

• Luminosity: ~6.5×1032 cm-2s-1@3770

(~11×CESRc and ~62×BEPC)

BESIII:

• Momentum resolution:

σp/p = 0.58% at 1GeV/c

• Photons: σE/E = 2.5% at 1GeV

• TOF:  80ps(barrel), 100ps(endcap)

• MUC: 9 layers RPC for barrel, 8 for   

endcap

The BEPCII/BESIII Project

s
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• Rhad and precision tests of Standard Model

• Light hadron spectroscopy

• Charm and charmonium physics

• τ physics

• Improve the measurement  precision 

of CKM matrix elements

• Search for new physics / new particles

Introduction to the BESIII experiment

BESIII Data Physics at BESIII

So far BESIII has collected:
~225 Million J/ψ
~106 Million ψ(2S)
~2.8fb-1 at the ψ(3770)



Quark models predict many more baryon resonances than have 

been observed

“Missing” baryon problem

Possible explanations:

1) Theoretically: Reduce the number of degree of freedom. (Quark-

diquark)

2) Experimentally: If the missing N*s have small couplings to πN & 

γN, they would not have been discovered by experiments using 

photons or pions.
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N* knowledge primarily from πN, γN.

g*

N
N*

N

g
ψ (I = 0)

e+

e- ),,,(

,,,

****

****





N

N

),,,(

,,,





p

p

Comparison of BESIII with πN, γN at N* Study

At BESIII
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1: Pure Isospin 1/2
2: Study by many decay channels, 

such as π0N, ηN, η’N, ωN…
3: N* and N*, twice of the statistics
4: Large statistics for charmonium    

states
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Previous result of BESII on N* Physics
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Observation of N(2050)

../ ccnpJ  

N*(1440)?

N*(1520)

N*(1535)
N*(1650)

N*(1675)

N*(1680)

?

JP of N(2050): 1/2+ or 3/2+

+15 2 2

-30M = 2065 3 MeV/c    =175 12 40MeV/c   

PRL 97, 062001 (2006)
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Analysis related to N* Physics at BESIII
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• Partial wave analysis of Ψ’ ηpp

• Partial wave analysis of Ψ’ π0pp
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Introduction to PWA

• Construct amplitude Ai for each possible partial wave

• Construct differential cross section

• Construct log likelihood function

• Maximize log likelihood function
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Analysis of Ψ’ ηpp Preliminary

In this analysis, only 
ηγγ are used.

B(ηγγ ) = 39.31%
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Analysis of Ψ’ ηpp
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Preliminary
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Results from PWA
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N(1440) N(1520) N(1535) N(1650) N(1700)

N(1710) N(1720) N(1900) N(2080) PHSP(1/2-)

1)   N(1535) and PHSP(1/2-) are significant in this analysis

2)   MC projection is consistent with data (MC = N(1535)+PHSP)

Preliminary

Mpp(GeV/c2)Mpη(GeV/c2)



3)   JP of  N(1535) favors ½ -, 
consistent with the PDG 
value.

4)   No pp structure significant

Results from PWA Preliminary
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3σ
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Results from PWA

PDG: (6±1.2)*10-5
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Mass and width of N(1535): 

510)6.03.06.6()'(  ppB 

Preliminary

PDG:
1.525~1.545GeV/c2

0.125~0.175GeV/c2



Analysis of Ψ’ π0pp
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Preliminary
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PWA of this channel is ongoing.
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Compare with CLEOc

arXiv:1007.2886v2
[hep-ex] 12 Oct 2010  



Summary
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1. PWA of ψ’ηpp are done. The measured mass and width 
of N(1535) agree with PDG values.

2. PWA of ψ’π0pp is ongoing.

3. This general method could be extended to many decay 
channels,                                                                                         …

3.    BESIII is a great tool to study baryon resonances. 

Ξ*)Λ*,(or,ππpp,ππppρ,pp,ppω,pp,η'pp 00 



Thank you!



Backup
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Remarks of BESI, BESII on N* Physics
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BESI:

Recent N* Results From J/ψ Decays
arXiv: hep-ex/9910032  (1999)

PWA of J/Psi  ppbar π0.      
PRD 80, 052004 (2009)



Event Selection
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Remarks of BESII on N* Physics
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Results from PWA

Mass and width of N(1535) are measured and consistent with the PDG 
values. The branching ratio of Ψ(2S) η pp is in agreement with 
the PDG value, and has a factor two smaller error. 
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Introduction to Feynman Diagram Calculation(FDC)

Eg.   For Spin = 3/2

Progress in FDC Project,  Wang, JX   hep-ph/0407058

This is a tool to calculate Feynman Diagrams and generate the amplitude 

of partial wave automatically. 
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