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Background
• Three quark model 
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Excited state L=1, JP=1/2-

𝑵∗ 𝟏𝟓𝟑𝟓 , 𝚺∗ 𝟏𝟔𝟐𝟎 , 𝚲∗ 𝟏𝟒𝟎𝟓 , 𝚵∗(𝟏𝟔𝟗𝟎? )

𝑵 𝟗𝟒𝟎 , 𝚺 𝟏𝟏𝟖𝟗 , 𝚲 𝟏𝟏𝟏𝟓 , 𝚵(𝟏𝟑𝟏𝟒)

Something Wrong for the 3q model !
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qqq with L=1    VS    qqqqq in S-wave 

JP=1/2-

Two possible patterns !
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Theoretical predictions



Searching lowlying Σ(1/2−) around 1400MeV

Some evidence

K- p reaction

𝛾𝑁 reaction

ΛC
+ decay

Λp → Λpπ0

Just prediction

𝜒𝑐0 → തΣΣ𝜋, ഥΛΣ𝜋
ҧ𝜈𝑙𝑝 → 𝑙+𝜙𝐵



K- p g p+p-

PK=1.0-1.8 GeV
J. J. Wu, S. Dulat and B. S. Zou   PRD 80 (2009), 017503 

Although the evidence is 

week, but the experimental 

data can not exclude the 

existence of *(1/2-)



K- p g p+p-

PK=0.3-0.6 GeV
J. J. Wu, S. Dulat and B. S. Zou PRC 81,045210



K- p g p+p-

PK=0.3-0.6 GeV J. J. Wu, S. Dulat and B. S. Zou PRC 81,045210

Second reason: the width of  *-(3/2+) is 35.5MeV;  but that of  

*-(1/2-) is 118.6MeV  from fit before. 

59% *(3/2+)+ 41% *(1/2-)

59% *(3/2+)

12.5% *(1/2-)

Interference

100% *(3/2+)

Phase space

First reason: S-wave between the *-

(3/2+) and p+ ; but P-wave between 

the *-(1/2-) and p+ . 



K- p → p0

P. Gao B.S. Zou Nucl.Phys.A 867 (2011) 41-51

Crystal Ball Collaboration 

PRC 80, 025204 (2009). 

Σ(1189), Σ(1385), 
Σ(1670), Σ(1775),

𝜒2 = 763/248
Σ(1635)(1/2+)

𝜒2 = 223/248

Situation is similar when consider K- n → p-

P. Gao  J. Shi and B.S. Zou PRC 86 (2012) 025201



K- p → K- p, ഥK0 n, 𝜂Λ, p0, p0Σ0, 𝜋∓Σ±∓
K. P. Khemchandani, A. Martínez Torres and J. A. Oller, PRD 100 (2019) 015208

Fit I Fit II



K−p → (Σ0/Λ) π0

AMADEUS collaboration arXiv:2210.10342 based on the data of 2004/2005 KLOE



g n → K+Σ*-

•Total cross section   g n → K+Σ*- of CLAS well described.

•differential cross section g n → K+Σ*- of LEPS data also be described, but not for the beam asymmetry Abeam .
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 and // denote the cross sections for beam polarization 

vertical and parallel to reaction  plane, respectively.

Hicks, et.al. (LEPS), PRL102,012501(2009)
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a. Including (1380)1/2-

b. Change h in contact term

• h=1 for g p → K+Σ*0 to describe the total cross section.

• Free  h=1.11 for  Ԧ𝛾 n → K+Σ*- without  (1380)1/2-.

Puze Gao, J. J. Wu, B. S. Zou, PRC81:055203 



g n → K+Σ*-

Include (1380)1/2-

h=1.11

d/dcosqc.m. for gn
->K* compared 
with LEPS data

h=1.0

*0p Kg + 

Puze Gao, J. J. Wu, B. S. Zou, PRC81:055203 
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d/dcosqc.m. for gn
->K* compared 
with LEPS data

h=1.0

*0p Kg + 

Puze Gao, J. J. Wu, B. S. Zou, PRC81:055203 



γ + p → K+ + Σ + π
CLAS Phys.Rev.C 87 (2013) 3, 035206



γN → K+Σ∗(1385) → K+πΛ
Y. H. Chen and B.S. Zou Phys.Rev.C 88 (2013) , 024304  

The helicity cross sections σ3/2 and σ1/2 , which correspond to spin-parallel and spin-antiparallel states of the 

photon and nucleon respectively.



γ + p → K+ + Σ + π
L. Roca and E. Oset Phys.Rev.C 88 (2013) 3, 055206

Two poles for (1405)



γN → K+Σ∗

S.-h. Kim, K. P. Khemchandani, A. Martinez Torres, S. Nam, A. Hosaka Phys.Rev.D 103 (2021) , 114017  

For K-P  PRD 100 (2019) 015208



𝚲𝐂
+ → 𝜼𝝅+𝚲

J.J. Xie and L.S. Geng, PRD 95 (2017) , 074024  

No clear 

signal
G.Y. Wang, N.-C. Wei, H.M Yang, E. 

Wang, L.-S. Geng

PRD 106 (2022) 5, 056001



𝚲𝐂
+ → 𝝅+𝝅−𝝅+𝚲

Belle, PRL 130 (2023) , 151903  



Λp → Λpπ0

J.J. Xie, J.J. Wu and B.S. Zou Phys.Rev.C 90 (2014) , 055204  

Σ(3/2)
Σ(1/2)

Σ

𝑁



𝜒𝑐0 → തΣΣ𝜋, ഥΛΣ𝜋
E. Wnng , J.J. Xie, and E. Oset, PLB753 (2016) 526, PRD98 (2018)114017



ҧ𝜈𝑙𝑝 → 𝑙+𝜙𝐵

X.L. Ren, E. Oset, L. Alvarez-Ruso, and M.J. Vicente Vacas, PRC 91 (2015) , 045201



Summary

It looks various evidence 

for existence of 𝚺(𝟏/𝟐−)
around 1400 MeV, but not 

yet confirmed.



Thanks very much!


