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1.8 mc.f.) Emulsion studies: 
• K. Nakazawa et al., PTEP 2015, 033D02 (2015)
• S. H. Hayakawa et al., PRL 126 062501 (2021)
• M. Yoshimoto et al., PTEP 2021, 073D02 (2021)

Missing mass experiment 
with 12C(𝐾𝐾−,𝐾𝐾+)



J-PARC E70 w/ S-2S



Xi hypernuclear spectroscopy - BNL E885
P.Khaustov et al., PRC 61 (2000) 054603 

FWHM ≅ 14 MeV
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Diamond Target

V0Ξ ≤ 14 MeV

89 ± 14 nb/sr (𝜃𝜃 < 8 𝑑𝑑𝑑𝑑𝑑𝑑)
42 ± 5 nb/sr (𝜃𝜃 < 14 𝑑𝑑𝑑𝑑𝑑𝑑)

(-20 < 𝐸𝐸Ξ < 0 MeV) < 2 MeV in E70



2022/1～4月にかけて磁石
がインストールされる



Detectors

https://www-nh.scphys.kyoto-u.ac.jp/~gogami/s2s/s-2s/doc/buckingcoil/s2s_buckingcoil_20160408_2.pdf



S-2S Acceptance

• δp/p > 20%
• < 10 degrees

TG et al., NIMA 817, 70—84 (2016)



WC work @IQBRC
(Sep, 2021)



First targets for (𝜋𝜋+,𝐾𝐾+) experiment
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FWHM ≃ 1 MeV  w/ S-2S



Experimental setup

• Setup is the same as E70
• Beam polarity is opposite

Δp/p (S-2S) = 6×10-4 FWHM

Δp/p (BLS) = 5—10 ×10-4 FWHM



Understanding of Λ89Y, and further study
FWHM = 1.65 MeV
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H. Hotchi et al.,  PRC 64, 044302 (2001)

KEK-PS 
E369



Test; splitting parameter

T. Motoba et al., NPA 804, 99—115 (2008)
T. Motoba et al., PTPS 185, 197—223 (2010)



Expected spectra with different 𝛿𝛿 (Λ in f-orbit)

Small LS force seems to be better 
consistency with Λ89Y data

 Consistent with results of the γ 
ray measurements as well 



Experiment vs. calculation (KEK PS E )

NSC97𝑓𝑓

Did we satisfied?  We need further investigation (e.g. F2)

T. Motoba et al., NPA 804, 99—115 (2008)
T. Motoba et al., PTPS 185, 197—223 (2010)H. Hotchi et al.,  PRC 64, 044302 (2001)



Expected energy resolution

1 MeV FWHM



Expected spectrum

5M pion/spill, 5.2 sec cycle, 1 g/cm2, 20 daysH. Hotchi et al.,  PRC 64, 044302 (2001)

will be proposed in the next J-PARC 
PAC (Jan 2022)



Absolute energy calibration
5M pion/spill, 5.2 sec cycle, 1 g/cm2, 1 day 5M pion/spill, 5.2 sec cycle, 1 g/cm2, 2 days



Plan up to physics runs (J-PARC E70)

Jan—Mar
S-2S will be moved to J-PARC
S-2S installation 
Excitation test 

Apr—Oct
Detectors’ installation / check

Nov—Dec
 Commissioning with beam 

(～ two weeks of beamtime)

(about 1—2 months for analysis)

Jan～Mar—
 Commissioning runs 

(a few days of beamtime) 
 Physics runs

2022 2023
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at JLab



Future programs being prepared

K+

𝑑𝑑𝑒
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• Λ
3,4H (E12-19-002)  lifetime puzzle, CSB, 3/2+

• Λ
40,48K (E12-15-008)  Isospin dependence 

• Λ
208Tl (E12-20-013)  NNΛ interaction

p

Λ

n

Δ𝐵𝐵totalΛ = ±60 keV
Very high accuracy

Hall C option

Aim to carry out in 2024～



nnΛ search
M. Schafer et al., arXiv:2108.13900v1 [nucl-th] 
31 Aug 2021

Resonant sate may exist
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E12-17-003 (Oct 30—Nov 25, 2018 )

𝟑𝟑𝐇𝐇 𝐞𝐞, 𝐞𝐞′𝐊𝐊+ 𝒏𝒏𝒏𝒏𝚲𝚲 with HRSs
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Result (nnΛ)

4th order pol. 

Signal
(RF+BW)

Unbinned maximum 
likelihood fitting
 Cross section

Upper limit  
at 90% C.L. 

Narrow width Wide width

Test case1: narrow width Γ = 0.8 MeV 
K.M.Kamada et al., 
EPJ Conf. 113, 07004 (2016)

Test case2: wide width Γ = 4.7 MeV 
V.B. Belyaev et al., NPA 803, 210 (2008)

PTEP (2021)
arXiv:2110.09104 [nucl-ex]

https://academic.oup.com/ptep/advance-article/doi/10.1093/ptep/ptab158/6454035


Summary
1. S-2S @J-PARC

• Λ
51V (+ Λ

7Li, Λ
12C)

• Feasibility of 1 MeV FWHM spectroscopy of Λ hypernuclei
• Absolute  |𝚫𝚫𝐁𝐁𝚲𝚲| ∼ 𝟏𝟏𝟏𝟏𝟏𝟏 keV
• S-2S commissioning

2. HKS @JLab
• 𝑛𝑛𝑛𝑛Λ search (2018)  Cross section (PTEP 2021), peak search, FSI 
• Future projects (2024～)

• Λ
3,4H (E12-19-002)  lifetime puzzle and 3/2+ existence for hypertriton, CSB

• Λ
40,48K (E12-15-008)  Isospin dependence 

• Λ
208Tl (E12-20-013)  NNΛ interaction

https://academic.oup.com/ptep/advance-article/doi/10.1093/ptep/ptab158/6454035
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