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Motivation
Bing-Song Zou: Theoretical Review on Pentaquarks
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Experiment data

CLAS Collaboration : mass spectrum and angle distribution

PRC87(2013)035206

PRC88(2013)045201
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Experiment data

CLAS Collaboration : polarization
PRL112(2014)082004

The analysis shows that the Λ 1405 has spin-parity 𝐽𝑃 =
1
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−
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Theoretical research

EPJ Web Conf. 97(2015)00023

ChUM double-pole:
𝑀𝐿 = 1352 − 48𝑖 𝑀𝑒𝑉
𝑀𝐻 = 1419 − 29𝑖 𝑀𝑒𝑉
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ChUM single-pole:
𝑀𝐵𝑊 = 1412𝑀𝑒𝑉
Γ𝐵𝑊 = 67𝑀𝑒𝑉

PTEP(2014)023D01



Theoretical research

PRD96(2017)014003 PRC95(2017)015205

Effective Lagrangian:
Nucleon resonances contribution
Triangle singularity contribution
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PRC88(2013)045201



Purpose

1. Discuss the mechanisms for the polarization of
the Λ(1405) in the photo-induces process.
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Experiment data

Mass 
spectrum

Angle 
distribution

Polarization

2. Discuss the effects due to the pole structure of
the Λ(1405) on the Λ(1405) polarization.



Model and ingredients

Other resonance states:
𝐾∗ and Σ 1385

Parameterization:
Form factors
Regge propagators
Energy-dependent width

One pole: 𝑀 = 𝑀𝐾 +𝑀𝑁 +𝑀𝐾∗ +𝑀𝑌 +𝑀𝐶

Two pole: 𝑀 = 𝑀𝐾
𝐿 +𝑀𝑁

𝐿 +𝑀𝐾∗
𝐿 +𝑀𝑌

𝐿 +

𝑀𝐾
𝐻 +𝑀𝑁

𝐻 +𝑀𝐾∗
𝐻 +𝑀𝑌

𝐻 ei𝜙 +MCe
i𝜙𝑐

PRC87(2013)035206

PRD96(2017)014003

EPJ.A55(2019)152

PRC88(2013)015203

𝜙 = 𝜋
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Fitting results

PLB813(2021)136019
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𝑀𝐿 = 1352 − 48𝑖 𝑀𝑒𝑉
𝑀𝐻 = 1419 − 29𝑖 𝑀𝑒𝑉



Fitting results

Total cross sectionAngular distribution

Angle distribution can’t be used to distinguish 
the structure of Λ(1405)!
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Fitting results

PolarizationInvariant mass spectrum

Mass spectrum and polarization also can’t be used 
to distinguish the structure of Λ(1405)!
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Results and Discussions

Polarization as a function of 𝑀𝜋Σ

Model dependence

Background:
𝐾∗ , Σ 1385 , …

Phase:

𝜙 =
𝜋

2
,
3𝜋

2
, …
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Summary

1. The contact term is necessary for interpreting
the Λ(1405) polarization.
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2. Although both the one-pole and two-pole
models can give a good description of the
angular distribution and the invariant mass
spectrum data, they give distinct predictions
for the polarization of the final Σ versus the
𝑀𝜋Σ.
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