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S = -1 541 on B¥Z DT —hddu

K-conf
*  Ng=2+1, almost physical point (m,, my) = (146, 525) MeV at R (K-computer)
* size 964 a = 0.085 fm, 400 Bcfiz

o S=-1BE{FERHr: H. Nemura, AIP Conf. Proc. 2130 (2019) 1, 040005
[HYP2018], H. Nemura, PoS LATTICE2021 (2022) 272, etc.
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F-conf (HAL-conf-2023) Aoyama et al, PRD110 (2024) 9, 094502.
*  N;=2+1, physical point (m,, m,) = (137, 502) MeV at B
* size 96% a =0.084372(54) fm, 1600 B2fiz
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2026/2/17



S =-1 Baryon-Baryon (S-wave)

Note: SIRDH ., DR & TV IL AT S 27, 10, 8 etc.: SU(3); rep.
I =1/2 [=3/2
auli forbidden, 3 1 3
’ :eLuIZ)l\(/jg S SO 51

NZ\F

m+ms ~ 2132 MeV , 8a 27 10

Pauli forbidden,
repulsive

NN

myt+m, ~ 2054 MeV

27, s

NZ single-channel analysis

NA single-channel analysis NA-NZ coupled-channel analysis
for effective single-channel potential
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S =-1 Baryon-Baryon (S-wave)

Note: SSEMNDH . DR & TVIL TS 27, 10, 8_etc.: SU(3); rep.
Pauli forbidden, 1 3 1
repulsive SO 51 SO
A
Nz |
my+m; ~ 2132 MeV w 10, 8,
N/\ repulsive

myt+m, ~ 2054 MeV

Inelastic state
contamination
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N2(1=3/2) IhT> S v )L
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Misner i&: i 50 KRB & F141E at [r-a, r+a]
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NA-NI fEeF 7RI (1=1/2)

2x2 NA-NZ coupled-channel potential (1S,)
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N5(1=3/2) 35, AIAHZE

10 I [ ] I | |
t/a =9 ——
0 tl/a =10 ——
t/la =11 ——
B t/a =12 —— _|
10 t/a =13
> *p (J-PARC E40) ¥

potential fit: 2
|
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140

EER:
2*p elastic scattering [J-PARC E40]
to determine the size of repulsion

Nanamura et al. [J-PARC E40] PTEP
2022 (2022) 9, 093D01

2.5 scattcriﬂgx

H, target T

K+

1. X7 production: ©p—K* £ reaction

t/a = 11 : large contamination from inelastic excited states

t/a = 12 : larger noise
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N2(1=3/2) 35, B

10 ' ' ' I | l XER:
oL ffé S >*p elastic scattering [J-PARC E40]
t/ja=12 —— to determine the size of repulsion
—_10 E Y*p (J-PARC E40) X _
=10)
S Nanamura et al. [J-PARC E40] PTEP
=7 il 2022 (2022) 9, 093D01
S 30 - —¥— -
—40 2.E'p scattcringz
otential fit: 2 Gauss + Yukawa (+ const H -
_50 P | | | | | ( | )

0 20 40 60 80 100 1 20 140 1. £7 production: n'p—K™* £7 reaction K
Eyin om (MeV)

With the constant offset of the potential subtracted in fitting,
the result becomes stable for a larger t/a range.

— Consistent with experimental estimation of phase shifts (with 6 < 0 assumed)
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V(r) DM (t/a > =o)

SEFEMERIERIREE ML D E S [ R correlator IZ3E MBS exp(-bt) DFIDFETAS

R(r,t) = Z Aptpy(r)e 2Pkt 4 Z Yineli (1)e ™5 Finelit

k:elastic

Elastic part Inelastic contamination...
% 5E for RT v )LIMH: V= (1/R) (— H, — 9/dt) R

V(Tj t) = e](r) + ‘/ine](r)e_bt

S{PIREN)) contamination (leading)

Steps to get V(r)

1. Determine b (>0)atalarger(r>3.0fm) of V(r, t)
2. FitV,andV,  ateachr. 2 Pick only V, (Extrapolation for t/a = o)
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EER:
2*p elastic scattering [J-PARC E40]
to determine the size of repulsion

Nanamura et al. [J-PARC E40] PTEP
2022 (2022) 9, 093D01

1. X7 production: ©p—K* £ reaction



J1/\ FZTIE — p5+ (ALICE) sy tmorn

const = const subtraction

ALICE, arXiv:2510.14448v1 [nucl-ex] (2025) (Coulomb Unmodified) B EL &
(a,, a,) for Gaussian potential (1.8 fm)

from HAL-conf-2023
in the same plotting range
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