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Outline  

Introduction 

Recent results on baryon spectroscopy 

– Measurement of 𝜒𝑐𝐽 → 𝐵𝐵  

– Observation of 𝜂𝑐 → 𝐵𝐵  

– Observation of Λ∗/Σ∗/N∗ 

– Observation of Ξ 1690 −/Ξ 1820 − 

– Study of  Λc
+ decays 

– Study of the decay Λc
+ → Λ𝑒+𝜈𝑒 

  Summary 
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Preliminary 



 The established baryons are described by 3-quark  

configuration with  the zero total  color charge. 

 An important field for understanding  

    the structure of hadron.  

 NR quark model: 

 Successfully interpreted the excited baryons 

 Provided an explicit classification for light baryon  

in terms of group symmetry 

 Predicted more excited baryon states 

 The baryon decays of charmonium can provide a favorable 

test of pQCD and baryonic properties.   

 

 

Introduction  

Main decay diagrams 

 for 𝝍 → 𝑩𝑩   

in 𝒆+𝒆−annihilation  

Three gluon process Virtual photon process 



Beijing Electron Positron Collider-II 

4 Reached peaking luminosity: 𝟎. 𝟖𝟓 × 𝟏𝟎𝟑𝟑 𝒄𝒎−𝟐𝒔−𝟏 



Beijing Spectrometer-III Detector 
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BESIII Data Samples  
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World largest data samples of 𝑱/𝝍, 𝝍 𝟐𝑺 ,𝝍 𝟑𝟕𝟕𝟎 , etc.,  

produced directly from 𝒆+𝒆− collision. 
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Measurement of 𝝌𝒄𝑱 → 𝑩𝑩   

4.3𝜎 4.6𝜎 

4.4𝜎 3.0𝜎 

Phys. Rev. D 87 032007 (2013) 
Phys. Rev. D 86 052004 (2012) 

𝚲𝚲 𝝅+𝝅−(w/o 𝚺(𝟏𝟑𝟖𝟓)) 

𝚺 𝟏𝟑𝟖𝟓 +𝚲 𝝅− + 𝒄. 𝒄 

𝚺 𝟏𝟑𝟖𝟓 −𝚲 𝝅+ + 𝒄. 𝒄 

𝚺 𝟏𝟑𝟖𝟓 +𝚺 𝟏𝟑𝟖𝟓 − 

𝚺 𝟏𝟑𝟖𝟓 −𝚺 𝟏𝟑𝟖𝟓 + 

𝚲𝚲 𝝅+𝝅− 

𝑀𝐵𝐵      (𝐺𝑒𝑉/𝑐
2) 

 Test the pQCD: 
 Test COM model 

 Test helicity selection rule 

 Enrich the experimental 

evidences of baryonic decays 

 Study the 𝝌𝒄𝑱 meson 

properties   

Data sample:𝟏𝟎𝟔 × 𝟏𝟎𝟔 𝝍(𝟐𝑺) 

𝑩𝒓(𝝌𝒄𝟎 → 𝚲𝚲 ) = 𝟑𝟑. 𝟐 ± 𝟐. 𝟎 ± 𝟐. 𝟔  
𝑩𝒓(𝝌𝒄𝟏 → 𝚲𝜦 ) = 𝟏𝟐. 𝟐 ± 𝟏. 𝟏 ± 𝟏. 𝟏  
𝑩𝒓(𝝌𝒄𝟐 → 𝚲𝜦 ) = 𝟐𝟎. 𝟖 ± 𝟏. 𝟔 ± 𝟐. 𝟑  

𝑩𝒓(𝝌𝒄𝟎 → 𝚺𝟎𝚺 𝟎) = 𝟒𝟕. 𝟖 ± 𝟑. 𝟒 ± 𝟑. 𝟗  
𝑩𝒓(𝝌𝒄𝟏 → 𝜮𝟎𝜮 𝟎) = 𝟑. 𝟖 ± 𝟏. 𝟎 ± 𝟎. 𝟓(< 𝟔. 𝟐)  
𝑩𝒓(𝝌𝒄𝟐 → 𝜮𝟎𝜮 𝟎) = 𝟒. 𝟎 ± 𝟏. 𝟏 ± 𝟎. 𝟓(< 𝟔. 𝟓)  
𝑩𝒓(𝝌𝒄𝟎 → 𝜮+𝜮 −) = 𝟒𝟕. 𝟖 ± 𝟑. 𝟒 ± 𝟑. 𝟗  
𝑩𝒓(𝝌𝒄𝟏 → 𝜮+𝜮 −) = 𝟑. 𝟖 ± 𝟏. 𝟎 ± 𝟎. 𝟓(< 𝟖. 𝟕)  
𝑩𝒓(𝝌𝒄𝟐 → 𝜮+𝜮 −) = 𝟒. 𝟎 ± 𝟏. 𝟏 ± 𝟎. 𝟓 < 𝟖. 𝟖   

 Branching fractions are 

consistent with the 

previous published results 



Observation of 𝜼𝒄 → 𝑩𝑩  
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Phys. Rev. D 87 012003 (2013) 

The measurements provide more experimental information on 

the study of the 𝜼𝒄 decay! 

Data sample: 225.3× 𝟏𝟎𝟔 𝑱/𝝍 



Observation of 𝚲∗ and 𝚺∗  
in 𝝍 𝟐𝑺 → 𝚲𝚺 +𝝅− 
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Excited strange baryons around 1.5 to 1.7 𝐆𝐞𝐕/𝐜𝟐 are observed. 

Phys. Rev. D 88, 112007 (2013)  
Data sample:𝟏𝟎𝟔 × 𝟏𝟎𝟔 𝝍(𝟐𝑺) 



PWA of 𝝍(𝟐𝑺) → 𝒑𝒑  𝝅𝟎 

11 

 2 new 𝑵∗s are significant (𝑱𝑷 =
𝟏

𝟐

+
,
𝟓

𝟐

−
) 

 First 5 well-known are also measured 

with higher precision. 

Phys. Rev. Lett. 110, 022001 (2013)  

 2-body decay： 

 𝜓 2𝑆 → 𝑋𝜋0, 𝑋 → 𝑝𝑝 , 
 𝜓 2𝑆 → 𝑝𝑁∗,  𝑁∗ → 𝑝 𝜋0 + 𝑐. 𝑐.. 

 Isospin conservation: 

 Suppress Δ resonance 

Data sample:𝟏𝟎𝟔 × 𝟏𝟎𝟔 𝝍(𝟐𝑺) 



Observation of 𝚵 𝟏𝟔𝟗𝟎 −/𝚵 𝟏𝟖𝟐𝟎 − 

in 𝝍 𝟐𝑺 → 𝑲𝚲𝚵 
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Phys. Rev. D 91, 092006 (2015)  

 The branching fractions are measured 

for the first time! 

Data sample:𝟏𝟎𝟔 × 𝟏𝟎𝟔 𝝍(𝟐𝑺) 

 Two hyperons Ξ(1690)/Ξ(1820)  are 

observed with significances of 4.9𝝈 and 

𝟔. 𝟐𝝈 in 𝜓 2𝑆 → 𝐾−ΛΞ + + 𝑐. 𝑐. 
  Resonance parameters consist with PDG 



 Absolute BFs of 𝚲𝐜
+ decays suffer from large uncertainties since 

its discovery 30 years ago. 

 Provide crucial information: 

 Important input to 𝚲𝐛 physics 

 Open a window into the study of final state (strong) interactions 

 Constrain fragmentation functions of charm and bottom quarks  

Measurement of absolute BF  

for charmed baryon (𝚲𝒄
+) decay 

𝑩𝒓 𝒑𝑲−𝝅+ :  
 Consist with PDG and lower than 

Belle’s results (2𝝈), 
 Improved precision of the other 11 

modes significantly. 
13 

567 p𝐛−𝟏@4.6 GeV  



 Test the theoretical model 

 Calibrate  the LQCD calculations 

 Determine additionally CKM elements 

 

11 ST for 𝜦 𝒄
− reconstruction:𝑴𝑩𝑪= 𝑬𝒃𝒆𝒂𝒎

𝟐 − 𝒑𝚲 𝒄−
𝟐
  

𝑼𝒎𝒊𝒔𝒔=𝑬𝒎𝒊𝒔𝒔 − 𝒄|𝒑𝒎𝒊𝒔𝒔| 

Measurement of absolute BF for  

semi-leptonic decay of 𝚲𝒄
+ → 𝚲𝐞+𝝂𝒆  
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567 p𝐛−𝟏@4.6 GeV  

𝑬𝒎𝒊𝒔𝒔 = 𝑬𝒃𝒆𝒂𝒎 − 𝑬𝚲 − 𝑬𝒆+ 
𝒑𝒎𝒊𝒔𝒔 = 𝒑𝚲𝒄+ − 𝒑𝚲 − 𝒑𝒆+  

𝐵𝑟 Λ𝑐
+ → Λ𝑒+𝜈𝑒 = 3.63 ± 0.38 ± 0.20 % 



Summary  

 BESIII has collected the world largest data samples 

at 𝐉/𝝍 , 𝝍(𝟐𝑺), etc. . 

Many baryonic results are presented in charmonium 

decays. 

 Precise BR measurements of charmed baryon (𝚲𝒄
+) 

decays are presented with the data sample at 𝜦𝒄
+-pair 

threshold (4.6 GeV). 

More results of baryon spectroscopies are on the way! 

… 
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Thanks for your attention! 



 

Backup  
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BESIII Collaboration 
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Physics data 

taking in 2009 ! 

Beijing Electron Positron Collider-II 
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BEMS (beam energy measurement system): 

 based on Compton backscattering 
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𝑳𝑷𝒆𝒂𝒌
𝑹𝒆𝒂𝒄𝒉𝒆𝒅: 
𝟎. 𝟖𝟓 × 𝟏𝟎𝟑𝟑 𝒄𝒎−𝟐𝒔−𝟏 



 

19 


