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𝐾Λ interaction and the strangeness of 𝑁∗(1535)



Outline

• Introduction

➢ chiral unitary approach for the 𝐾Λ interaction and 𝑁∗(1535)

➢ the strangeness of 𝑁∗(1535)

• Numerical results

➢ 𝑁∗(1535) in the Λ𝑐
+ → ഥ𝐾0𝜂𝑝 decay

• Summary
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• Pole position

• Breit-Wigner parameterization 

𝑍𝑅 = [ 1500~1520 − 𝑖(40~65)] MeV
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N*(1535): a dynamically generated state 
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N*(1535): strongly couples to strangeness channels
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𝑁∗ 1535 𝑐𝑜𝑢𝑝𝑙𝑒𝑠 𝑠𝑡𝑟𝑜𝑛𝑔𝑙𝑦 𝑡𝑜 𝑡ℎ𝑒 η𝑁 𝑎𝑛𝑑 Λ𝐾 𝑐ℎ𝑎𝑛𝑛𝑒𝑙𝑠.
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➢ The authors study the πN→ϕN reaction near the ϕN threshold using the chiral unitary approach. They 

combine the reaction amplitudes of πN→KΛ and πN→KΣ, and introduce the ϕ meson coupling to the kaon 

meson final states through loop contributions. 

➢ When the dominant πN→KΛ amplitude is constrained by experimental cross section data, their results agree 

well with the experimental measurements.
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➢ The significant coupling of the N∗(1535) resonance to the ϕN channel together with the earlier findings of large 

couplings of the N∗(1535) resonance to the KΛ and ηN channels gives a coherent picture that there is a large component 

of strangeness in the N∗(1535) resonance as expected by various theoretical approaches.

➢ It also gives a natural explanation for the significant enhancement of the ϕ production from πp and pp reactions over the 

naïve OZI rule predictions.



Configurations for 𝑁∗ 1535 𝐽𝑃 =
1

2

−

11

Classic quark model：
3q excitation

New view：
Pentaquark excitation 

Larger 𝒖𝒅 [𝒖𝒔]ത𝒔 component in N*(1535) 

makes it  coupling strong to N & K.



The 𝑁∗ 1535 in ψ(2𝑆) → 𝜋0𝑝ഥ𝑝 and 𝜂𝑝 ҧ𝑝 decays
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𝐵𝑟[𝑁∗(1535) → 𝑁𝜋]

𝐵𝑟[𝑁∗(1535) → 𝑁𝜂]

= 0.99 ± 0.05 ± 0.19

Confirms the exotic property of 𝑁∗ 1535 and suggests a 
strong 𝑠 ҧ𝑠 component! 



Meson

Baryon
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𝑁∗(1535) in the Λ𝑐
+ → ഥ𝐾0𝜂𝑝 decay



Effective Lagrangian approach and the N*(1535) 

resonance as a Breit-Wigner resonance

Ju-Jun Xie and Li-Sheng Geng, PRD 96, 054009 (2017).
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Invariant ηp mass distributions
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Different line shapes



Other contributions

PRC 98, 015201 (2018).
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Summary
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✓The 𝑁∗ 1535 resonance couples strongly to those 

strangeness channels

✓The Λ𝑐
+ → ഥ𝐾0𝜂𝑝 decay can be used to study the strangeness 

nature (𝑢𝑢𝑑𝑠 ҧ𝑠, 𝑢𝑑𝑑𝑠 ҧ𝑠) of 𝑁∗ 1535 resonance

✓Multiquark configuration is crucial for hadron spectroscopy 

and structure

Thank you very much for your attention!
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   Λ c + →    K - 0 𝜂 p


   Z R = [  ( 1500 ~ 1520 ) − i ( 40 ~ 65 ) ]    


   N ∗  ( 1535 )   c o u p l e s   s t r o n g l y   t o   t h e   η N   a n d   Λ K   c h a n n e l s .


   N ∗  ( 1535 )      J P =      1 2 −


   [ 𝒖 𝒅 ] [ 𝒖 𝒔 ]  𝒔 -


   N ∗  ( 1535 )   in   ψ ( 2 S ) →


   𝜋 0 p   p   -


  𝜂 p  p -  


    B r [  N ∗ ( 1535 ) → N 𝜋 ]  B r [  N ∗ ( 1535 ) → N 𝜂 ] = 0 . 99 ± 0 . 05 ± 0 . 19
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