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Introduction

Hyperon in the particle physice

• A large number of hyperon are producted in various colliders.

• Rich dynamics effect. CP violation, EDM and so on.
2105.11155，2307.04364

• A good platform for texting CKM matrix element.

•  Precise texting the SM and QCD.
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Introduction

Hyperon weak radiative decays

Puzzle of WRHD
•    The parity-violating amplitudes were predicted to be zero for        

and                   processes in SU(3) symmetry.

• Confict with the experiment data.

Phys.Rev.Lett. 12 (1964) 378-379
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Introduction

Hyperon weak radiative decays

The BESIII experiment published its precise measurement of the 
decay       .

This measurement is lower than its world average value by 4.2 
standard deviations.
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Light-front quark model in the hyperon

Light-front quark model with three quark picture

Recent years, the LFQM has been explored to the three quark 
picture. 2212.00300, 2303.02946, 2304.07698
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Light-front quark model in the hyperon

Wavefunction of heavy baryon

Phys. Rev. D 107, no.11, 116025 (2023)
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Light-front quark model in the hyperon

Wavefunction of light baryon
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Light-front quark model in the hyperon

Wavefunction of light baryon

Flavor symmetry wavefunction.
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Light-front quark model in the hyperon

Spin Wavefunction 

Spin information

SpinFlavor
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Light-front quark model in the hyperon

Flavor Wavefunction 

One can define pi as the momentum of a quark with a specified 
flavor

u
u
d
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Light-front quark model in the hyperon

Simplify the wavefunction 

Fierz transformation
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Light-front quark model in the hyperon

The wavefunction of octet  baryon

the lowering operators
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Light-front quark model in the hyperon

The wavefunction of octet  baryon

Order of q1 q2 q3

The wavefunction of Lambda

14



Light-front quark model in the hyperon

The symmetry of three quark

Fierz transformation

This symmetry can only be constructed based on the fact that the spin wave function in our 
work is symmetric under the exchange of λ1 and λ2 15



Light-front quark model in the hyperon

The symmetry of three quark

Phys. Rev. D 107, no.11, 116025 (2023)

summing up all the helicities 
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Light-front quark model in the hyperon

The symmetry of three quark
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Light-front quark model in the hyperon

The symmetry of three quark

The shape parameter can be determined by the decay constent which estimated by Lattice QCD
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Light-front quark model in the hyperon

The symmetry of three quark

The shape parameter can be determined by the decay constent which estimated by Lattice QCD
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Hyperon weak radiative decays

Hamiltonians

omit
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Hyperon weak radiative decays

Matrix element
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Hyperon weak radiative decays

Matrix element
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Hyperon weak radiative decays

Symmetry factor
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Hyperon weak radiative decays

Numerical results

The W exchange diagram give the mainly contribution.

We are working hard to recalculate the results
24



Hyperon weak radiative decays

Phenomenological analysis

 polarization
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Hyperon weak radiative decays

Phenomenological analysis

The disparity in α(Σ+ → pγ) indicates that these processes may entail 
a substantial strong phase

The weak phase is determined by the CKM matrix element.
One can try to determine the strong phase by fit the α.
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Conclusion

Conclusion and outlook

• We explore the LFQM in a three-quark picture for the light 
baryon octetRich dynamics effect. CP violation, EDM and so 
on.

• Our calculations indicate that the main contribution to hyperon 
weak radiative decays induced by s → d comes from the W 
exchange Feynman diagram.

• We are working hard to recalculate the results
• We are trying decrease are error from the vegas integration 

and give an error analysis.
• We are trying to estimate the contibution of QCD penguin 

diagram. 27


