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Introduction

Two poles for Λ*(1405) are predicted
from a chiral unitary model.

Jido et al, Nucl Phys A725, 181 (2003)
Hyodo et al, Prog Part Nucl Phys. 67, 55 (2012) 3
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Introduction

Two poles for Λ*(1405) are predicted
from a chiral unitary model.

Jido et al, Nucl Phys A725, 181 (2003)
Hyodo et al, Prog Part Nucl Phys. 67, 55 (2012)

1. two body process

2. three body process
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Introduction

Λ(1405) photoproduction is less investigated 
theoretically than other reaction processes.

We analyze this process employing an effective
Lagrangian approach combining with a Regge model.
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Effective Lagrangians

Born term

5

Electromagnetic interactions

Strong interactions
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Coupling Constants

[2] Chiral & Hidden local symmetries
[3] Unitarized Chiral Perturbation model
[4] Incorporating Crossing and Duality, Use old exp. data

Born term
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Invariant Amplitudes & Form Factors
Born term

7

Gauge invariance prescription
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Invariant Amplitudes & Form Factors
Born term

7

w/o red box: Effective Lagrangian
w red box:    Regge modelGauge invariance prescription
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1. Most reactions have a tendency to produce a forward peak.
2. At high energies, t-channel exchange is crucial.

    => A Regge method works.

A single particle exchange in the t-channel of spin J behaves as

which violates unitarity for large J.

We need to sum up all meson exchanges of various J.

α(t) is called a Regge trajectory. α(t) = α(0) + α't  

Froissart bound :

A well-known nonperturbative approach to hadron reactions

Born term
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Nucleon Resonances in PDG

Resonant term

Missing Resonances

3 N* 

3 N*, predicted from 
constituent quark model
Capstick et al, PRD 58, 074011 (1998)
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Nucleon Resonances in PDG

Resonant term

Missing Resonances

3 N* 

3 N*, predicted from 
constituent quark model
Capstick et al, PRD 58, 074011 (1998)

threshold 
= 1.9 GeV
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Resonant term

Effective Lagrangians
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Resonant term

Invariant Amplitudes

Form Factors
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Resonant term

Oh, Ko, Nakayama, 
PRC 77, 045204 (2008)

Transition magnetic moment h1, h2
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Resonant term

Strong coupling constants g
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Resonant term

Strong coupling constants g

#(2)

#(4)
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Resonant term

Transition magnetic moment h1, h2

Strong coupling constants g

   Helicity 
Amplitudes
   A1, A3

   Decay 
Amplitudes 
      G(l)
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Resonant term

Transition magnetic moment h1, h2

Strong coupling constants g

   Helicity 
Amplitudes
   A1, A3

   Decay 
Amplitudes 
      G(l)
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Resonant term

Transition magnetic moment h1, h2

Strong coupling constants g

   Helicity 
Amplitudes
   A1, A3

   Decay 
Amplitudes 
      G(l)
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Results

Background contribution
total cross section
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Results

Resonant contributionTotal contribution
total cross section
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Results

differential cross section
Effective Lagrangian
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2.0 GeV

2.8 GeV
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Results

invariant mass distribution
Effective Lagrangian
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Results

invariant mass distribution
Effective Lagrangian
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Results

Effective Lagrangian
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differential cross section



29

Results

beam asymmetry
Effective Lagrangian
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Results

ArXiv:1610.07117
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Results
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Summary

◇ Λ*(1405) photoproduction, γp → KΛ*(1405), is reanalyzed
    using an effective Lagrangian model.
◇ A bump structure is observed at CLAS (2013) Collaboration 
    near the threshold region.
◇ N* contribution should be considered for this description.
    PDG N* resonances, i.e., N(2000), N(2100), N(2120), may give 
    the dominant contribution.

Future work:
◇ Check other scenarios such as 
    rescattering process, initial and final state interactions.

22



33

Summary

Future work:
◇ Study three-body process                              , 
    considering the two-pole structure.
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Summary

Future work:
◇ Study three-body process                              , 
    considering the two-pole structure.

Thank you very much 23
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Born term

Regge Propagators

• The bybrid Reggeized treatment should 
  interpolate smoothly to low energy region.
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Regge model
Born term
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Regge model
Born term

α(t) categorizes hadrons with the same internal quantum numbers,
M and J are the mass and the spin of related hadrons.
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Born term
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