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Information on NΞ interactions

Courtesy of Prof. Nakazawa
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Recent experimental 
data of Ξ

15C→

Provide information on 
S=-2 sector of B-B force

Yoshimoto et al., PTEP 2021, 073D02 (2021).
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Method

1. Relativistic mean-field (RMF) calculation

→ single-particle levels
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2. N-Ξ residual interaction (simple shell model)

→ energy spectrum of 15
ΞC
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Relativistic mean field (RMF) theory

Nucleon sector: PK1 Long et al., PRC 69 034319 ('04)

Hyperon sector: Fit to Ξ
15C spectrum
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Relativistic mean field (RMF) theory
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Parameter fitting: 
⚫ gσΞ, gσΞ: BΞs ≈ 6 MeV, BΞp ≈ 1 MeV
⚫ ( fωΞ: p3/2-p1/2 splitting as small as Λ)
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Spin-isospin dependent residual interaction

Ξ
15C (σ.σ only)
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1+
Jπ

s-wave interaction

Energy shift due to V (first-order perturbation)

g.s. doublet (Ξ in s1/2): 
Jπ = 3/2+ and 1/2+



Spin-isospin dependent residual interaction

s-wave interaction

The strength parameters are estimated 
based on HAL QCD N-Ξ s-wave potential

→ Too weak to reproduce 
KINKA-IRRAWADDY splitting 

Sasaki et al., NPA998, 121737 (2020).



Spin-isospin dependent residual interaction

s-wave interaction

p-wave interaction



→ Energy spectra of 15
ΞC as functions of p-wave interaction strength

ground-state
doublet

Both positive (~100 MeV.fm5) 
and negative (~-150 MeV.fm5)  vσ

p can
reproduce KINKA and IRRAWADDY
as spin-doublet states



Spectrum of 12
ΞBe

s1/2

p3/2

p1/2

neutron proton Xi

JπT

Ξ
12Be

s-wave
only

s-wave
+

attractive
p-wave

s-wave
+

repulsive
p-wave



Summary
Qualitative interpretation of new data of 15

ΞC
→KINKA and IRRAWADDY: g.s. spin doublet
Spin-dependent p-wave NΞ interaction is important?


