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Outline
1. SU(3) analysis
2. Prediction on 𝛯c+→pK-π+

3. Lambda_c^+ -> p KS/KL
4. Final-State Interacting effects.

More discussions than conclusions



Charmed baryon physics was a desert 

During last decades, no data and no theories



Now we see some plants
by BESIII

More discoveries are expected



Difficulties in theory 
• It is always difficult to understand the dynamics of charm 

decays, due to large non-perturbative contributions

• Heavy quark effective theory does not work for 1/mc

• Topological diagrammatic approach works well in D 
decays. ΔACP was predicted to be (-0.06 ~ -0.19)% in 
2012 [Li, Lu, FSY,PRD86,036012], and confirmed by recent 
LHCb measurements. 

• But it does not work in charmed baryon decays so far, 
due to less data to fix parameters. 
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1. SU(3) analysis

[C.D. Lu, W. Wang, FSY, PRD16’][C.P. Jia, FSY, in progress]



SU(3) symmetry
• Powerful in prediction
• To be tested

[C.D. Lu, W. Wang, FSY, PRD16’]



SU(3) symmetry
• Powerful in prediction
• To be tested

[C.D. Lu, W. Wang, FSY, PRD16’]

[BESIII, PRL118,112001(2017)]

• Test isospin symmetry 
• study final-state interaction



Systematic SU(3) Analysis 



Cabibbo-favored processes



Singly Cabibbo-suppressed processes



Doubly Cabibbo-suppressed processes



Isospin Relations



U-spin Relations



V-spin Relations



Test Isospin symmetry

[BESIII, PRL116,052001(2016)]
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Predictions

[BESIII, PRL117,232002(2016)]
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Predictions

[BESIII, 1702.05279]



•More data  ->  More predictions

•Tested by experimental data

•Check theoretical calculations

SU(3) analysis



2. Prediction on 𝛯c+→pK-π+ 



•This process is always used to search for 
new particles and their properties
✦  New Ωc states observed by LHCb [PRL118,182001(2017)

-  in 𝛯c+K- with 𝛯c+→pK-π+ 
✦  𝛯b’ and 𝛯b* states observed by LHCb [PRL114,062004(2014)]

-  in 𝛯b0π- with 𝛯b0→𝛯c+π-, 𝛯c+→pK-π+ 

✦  Mass and lifetime of 𝛯b0 by LHCb [PRL113,032001(2014)]

-  via 𝛯b0→𝛯c+π-, 𝛯c+→pK-π+

๏  Suggested to measure 𝛯cc++→𝛯c+π+ [1703.09086]

•  But its branching ratio not directly measured
22

𝛯c+→pK-π+ 
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𝛯c+

• has the longest lifetime of charmed baryons

★ better for measurements

• Mass: m=2467.87+-0.30MeV

mLc=2286.46+-0.14MeV



• Absolute value not measured
• But compared to 𝛯c+→𝛯-π+π+ 
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Branching Ratios of 𝛯c+→pK-π+  

PDG

We should know the branching fraction for estimation on events



Under U-spin symmetry

PDG
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Branching Ratios of 𝛯c+→pK-π+  

[1703.09086]



PDG
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Branching Ratios of 𝛯c+→pK-π+  
Precision improvements are required

BESIIILHCb

[1703.09086]



•This process is always used to search for 
new particles and their properties
✦  Mass and lifetime of 𝛯b- by LHCb [PRL113,242002(2014)]

-  in 𝛯b-→𝛯c0π-, 𝛯c0→pK-K-π+

✦  Mass and lifetime of Ωb- by LHCb [PRD93,092007(2016)]

-  using calibration of 𝛯b-→𝛯c0π-, 𝛯c0→pK-K-π+ 

✦  Mass and lifetime of 𝛯b*0 by LHCb [JHEP1605(2016)161]

-  in 𝛯b-π+ with 𝛯b-→𝛯c0π-, 𝛯c0→pK-K-π+

•  But its branching ratio not directly measured
27

𝛯c0→pK-K-π+ 



3. 

[D.Wang, FSY, in ready]





Search for two-body DCS



Search for CP violation

[D.Wang, FSY, H.n.Li, in ready]
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Numerical Analysis via SU(3) symmetry





6 data to fix 5 parameter







4. Final-state interactions

Dynamics to be understood



Topologies of two-body 
non-leptonic charmed baryon decays
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Theoretical Framework
1. To understand factorizable contributions 
     — tree emitted (T) diagrams

2. To understand non-factorizable contributions 
     — final-state interacting (FSI) effects 

• Calculate rescattering effects
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Results are very sensitive to the value of η

n=1

[Cheng, Chua, Soni, PRD 71, 014030 (2005)]
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Summary

• Charm baryon physics is becoming more 
interesting, benefited by BESIII 

• More measurements at BESIII and LHCb, and more 
theoretical studies are worth for your hard work! 

Thank you !


