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Introduction
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“Physics at BES-III”, Int. J. Mod. Phys. A24 (2009)S1-794

Λ!": shed the light

3
4.95 GeV in 2022



Progress 1: experiments before 2022

4



• BESIII
ØFirst measurement

§ Branching ratio:
Λ!" → 𝑛 𝜋", Λ!" → 𝑝 𝜂#, Λ!" → Λ$ 𝐾" , Λ!" → Σ$ 𝐾"

ØImprovement
§ Branching ratio: Λ!" → Σ"𝐾%

• Belle
ØFirst measurement

§ Branching  ratio:  Λ!" → 𝑝 𝜂#, Λ!" → Λ$ 𝐾" , Λ!" → Σ$ 𝐾"
§ Decay asymmetry:
Λ!" → Λ$ 𝐾" , Λ!" → Σ$ 𝐾" , Λ!"→ Σ" 𝜂 , Λ!"→ Σ" 𝜂’

ØImprovement
§ Branching  ratio:  Λ!" → 𝑝 𝜂#
§ Decay asymmetry: Λ!" → Λ$ 𝜋" , Λ!" → Σ$ 𝜋" , Λ!" → Σ" 𝜋$

5
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Progress 2: theory

• Pole model + current algebra + MIT bag model
• Rescattering
• NR quark model
• QCD sum rule
• …
• Fit

§ SU(3) flavor symmetry
§ Diagrammatical approach
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Framework for Fitting

7



Flavor symmetry
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Amplitudes 
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Amplitudes 
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Amplitudes connections
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Fitting scheme
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Results
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Coefficients of irreducible rep.
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If all observables included:

𝛼(Λ!" → 𝑝𝐾#$),
Witout 𝐵(Λ!" → 𝑝𝜋$),



Λ!" decay
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Ξ!# decay
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Ξ!" decay



Comparison: Branching fraction
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Comparison: decay asymmetries 
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Discussion 1
• Λ!"
• Except	Λ*+ → 𝑛 𝐾+,	all	the	decays	of	Λ*+ have	been	measured	.
• Decay asymmetries of several modes need to be confirmed

• Ξ#
• There	are	still	several	channels	yet	to	be	measured,	including	CF	modes:
Ξ*, → Ξ,𝜋,, Ξ,𝜂, Ξ,𝜂′

• Wish BESIII good luck after 2024!

20



Discussion 2
• Branching fractions
• Consistent	well:	almost	all	the	measured	channels	
• Not consistnet: Ξ*+ → Ξ,𝜋+

• All the fitting results indicate a smaller value than Belle measured value.

• Decay asymmetries
• 5	channels	consistent	well:	Λ*+ → Λ𝜋+, Σ,𝜋+, Σ+𝜋,, Σ,𝐾+; Ξ*, → Ξ-𝜋+
• 3 channels not consistent: Λ*+ → 𝑝𝐾.,, Σ+𝜂/, Λ𝐾+

• Λ!" → 𝑝𝐾#$, whether taking it as input or not, the prediction is negative, pole model 
calculation is negative, while BESIII gave positive sign.

• Λ!" → Σ"𝜂% fit: positive; Belle: negative
• Λ!" → Λ𝐾" fit: positive or negative; pole model: negative; Belle: negative

• 1 channel unclear:
• Λ!" → Ξ$𝐾" fit: positive; pole model calculation: positive;  BESIII: ?
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Summary

• More data emerge during the summer of 2022.
• Fit at current stage:

• Providing complementary information to model calculations and experiments;
• Providing predictions for unmeasured modes;
• Checking SU(3) symmetry in charmed baryon decays. 

• A fit incorporating all current data does not work well.
• We find a fitting scheme by opting for most of the measured values.
• Ways to solvoe the inconsistent problems for several observables:

• Experimental values will be changed with more precise measurement;
• SU(3) symmetry breaking effect;
• The improved theoretical calculations.
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