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Introduction I

Introduction

- Photoproduction of the very strangest baryons on the 
proton target in CLAS12 (M. Dugger, J. Goetz, L. Guo, ..)

- JLab Proposal E12-11-005a

☐ Strangeness production

We are searching the systematic or 
consistent way to describe muti-
strangeness production.

�(ss̄)



APFB (April 7-11, 2014)/394

Introduction II

Introduction
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☐ Effective Lagrangian method

Formalism

Formalism
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☐ Blankenbecler-Sugar (Bbq) Equation

A1(p) C1(p′)

A2 C2

B1(q)

B2

R. Blankenbecler and R. Sugar, Phys. Rev. 142, 1051 (1966)

: 3-dim reduction of the Bethe-Salpeter equation
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𝛄 p --> ɸ p

𝛄 p --> ɸ p

u
u
d

�

    OZI rule violation

- Gluonic dynamics (Pomeron)

- Hidden strangeness
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☐ Timeline of the recent study
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☐ Timeline of the recent study

A. I. Titov, T.-S. H. Lee, H. Toki and O. Streltsova, 
Phys. Rev. C 60, 035205 (1999)
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☐ Timeline of the recent study

A. I. Titov, T.-S. H. Lee, H. Toki and O. Streltsova, 
Phys. Rev. C 60, 035205 (1999)
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☐ Timeline of the recent study

T. Mibe et al. [LEPS Collaboration]
Phys. Rev. Lett. 95, 182001 (2005)

S. Ozaki, A. Hosaka, H. Nagahiro and O. Scholten,
Phys. Rev. C 80, 035201 (2009)
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☐ Timeline of the recent study

T. Mibe et al. [LEPS Collaboration]
Phys. Rev. Lett. 95, 182001 (2005)

S. Ozaki, A. Hosaka, H. Nagahiro and O. Scholten,
Phys. Rev. C 80, 035201 (2009)
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☐ Timeline of the recent study

W. C. Chang et al. [LEPS Collaboration]
Phys. Rev. C. 82, 015205 (2010)

A. Kiswandhi and S. N. Yang,
Phys. Rev. C. 86, 015203 (2012)
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☐ Timeline of the recent study

W. C. Chang et al. [LEPS Collaboration]
Phys. Rev. C. 82, 015205 (2010)

A. Kiswandhi and S. N. Yang,
Phys. Rev. C. 86, 015203 (2012)
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☐ Timeline of the recent study

H. Y. Ryu, A. I. Titov, A. Hosaka, H. C. Kim,
PTEP. 2014 (2014 023D03)(arxiv:1212.6075)
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☐ Timeline of the recent study

H. Y. Ryu, A. I. Titov, A. Hosaka, H. C. Kim,
PTEP. 2014 (2014 023D03)(arxiv:1212.6075)
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☐ Timeline of the recent study
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☐ Timeline of the recent study
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☐ Timeline of the recent study
+
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☐ Timeline of the recent study

H. -C. Kim, H. -Y. Ryu, A. l. Titov, A. Hosaka
arXiv:13106864
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☐ Timeline of the recent study

H. -C. Kim, H. -Y. Ryu, A. l. Titov, A. Hosaka
arXiv:13106864
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𝛄 p --> ɸ p

☐ Recent status
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☐ New data from CLAS
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☐ Summary for 𝛄p-->ɸp

1. We found that the coupled-channel effect could be important

2. Resonances ?
    - good for LEPS data (2005/ 2010)
    - not enough for the new CLAS data
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𝛄 p --> K∧(1520)

𝛄 p --> K∧(1520)
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𝛄 p --> K∧(1520)

𝛄 p --> K∧(1520)
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☐ Numerical Result

CLAS(2013): K. Moriya et al
Phys. Rev. C 88, 045201 (2013)
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and 
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K. Moriya et al, Phys. Rev. C 88, 045201 (2013)
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☐ Summary for 𝛄p-->KL(1520)

1. (Well tested) (ɸ, p) coupled-channel is applied 
    and we found that it could be important here also.
    
2. We need to consider s-channels(N*) and u-channels 
    to explain the new data.
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𝛄 p --> K K p (Future work)

𝛄 p --> K K p
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𝛄 p --> K K p (Future work)

𝛄 p --> K K p
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𝛄 p --> K K p (Future work)

𝛄 p --> K K p
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𝛄 p --> K K p (Future work)

𝛄 p --> K K p(END)
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Summary and Outlook

Summary and Outlook

1. We found that (ɸ, p)-(K,∧*) coupled-channel could be important in 
    (ɸ, p) and (K,∧*) photoproduction process.

2. We can test this coupled-channel in the several decay channels.

3. Recent new data from CLAS (wide range data) would tell us that 
    which process plays important role in each channels. 
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Spin density matrix and Decay angular distribution
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ẑ

K+

ẑ
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