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INTRODUCTION



The role of baryons
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Watershed of charmed baryon experiments

Belle
BESIII
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After the breakthrough

PDG 2023 update

obsolete

Reference/normalization mode

ℬ(Ξ0
c → Ξ−π+)

1. PDG 2023 updated

2. Belle 2019 

(1.43 ± 0.32) %



All 30 available experimental results till 2023
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time to interpret data
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To explore physics around charm scale 

more observables,
including  CPV
— talk by C.-W. Liu



The puzzle(s) in  (1) Λ+
c → Ξ0K+
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1. Theory in 1990s, small BF & zero , due to smallness of S-wave amplitudeα

2.  BF was measured, not that small

PDG



The puzzle(s) in  (2) Λ+
c → Ξ0K+
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3.  large BF can be explained,   is predicted to be unityα

dynamic calculation

fit



The puzzle(s) in  (3) Λ+
c → Ξ0K+
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4.   is measured to be smallα

5.  small  can be accommodated recentlyα

6.  the dynamic origin of strong phase?
2401.159262310.05491



TOPOLOGICAL DIAGRAMS 
& CHARMED BARYONS
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Its triumph in meson sector

— talk by F.-S. Yu @Charm2023
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Branching fractions

Direct CPV



Early seeking in baryon sector
Y. Kohara, 1991  

L.-L. Chau, H.-Y. Cheng, B. Tseng, 1996



Recent seeking in baryon sector
Y.-K. Hsiao’s group, since 2020 

X.-G. He, Y.-J. Shi and W. Wang, 2020



A role as an assisted tool to dynamic calculation
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what if the amplitudes are complex?



Completeness
     vs. Redundancy 
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Korner-Pati-Woo theorem: 
[l,k] index should be asymmetric    
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A further simplification

# diagrams: 7

# diagrams: 5; parameters: 19

Korner-Pati-Woo theorem: 
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Amplitudes and their relations
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Fitted parameters
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χ2
min /dof ∼ 2



Part of predictions
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if phase shift vanishes, global fit ; non-unity non-vanishing phase shift → α ∼ 1 α →



Part of predictions
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SOME REMARKS
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1.   Λ+
c → Ξ0K+

BESIII

Our fit prefers amplitude solution II
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(1) BF & longitudinal decay asymmetry



BESIII

1.   Λ+
c → Ξ0K+

(2) phase shift & transverse decay asymmetry

Our fit

phase-shift sign ambiguity 
needs to be discerned 

by upcoming  measurementβ
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2.  Ξ0
c → Ξ−π+
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Our fit

Other support: 

fitted results
measured values



3.  Ξ0
c → Ξ−K+
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measurement of  needs to be improved!Ξ0
c → Ξ−π+



4. prediction on Ξ0
c → Ξ0(π0, η, η′ )
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Belle II new results



IRA

KPW theorem:

redundant dof:
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Minimal set of IRA
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Unification
Equivalence

Fitted parameters
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Part of predictions
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SUMMARY

In theory

TDA approach to charmed baryon is established.

The unification of TDA & IRA is demonstrated.

The predictions on  is confirmed by LHCb.

A further understanding of strong phase dynamically is required.

For experiment 

The measurement of , either of  or other modes, is highlighted.

Improved measurement of   and its related are highly expected.

Ξ0
c → Ξ−(π0, η, η′ )

β Λ+
c → Ξ0K+

Ξ0
c → Ξ−π+
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