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6 LOIs in SNP and 2 Day-1 exp.
L06: New Generation Spectroscopy of Hadron Many-Body 
Systems with Strageness S=-2 and -1 (K. Imai et al.)

L07: Hyperon-Proton Scattering Experiments at the 50-GeV 
PS (M. Ieiri et al.)

L08: High-Resolution Reaction Spectroscopy of S=-1 
Hypernuclei (H. Noumi et al.)

L09: Neutron-rich Λ hypernuclei by the double-charge 
exchange reaction (T. Fukuda et al.)

L10: Study of Dense K Nuclear Systems (T. Nagae et al.)

L21: Precise Measurement of the Nonmesonic Weak Decay of 
A=4,5 Λ Hypernuclei (S. Ajimura et al.)

Two LOIs selected as Day-1 Experiments



New Generation Spectroscopy of Hadron Many-Body 
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Information on S=-2
Double Λ hypernuclei

Two old emulsion events(1963,1966)
One recent event in KEK E176(1991)
Nagara event in KEK E373(2001)

Binding energy of

mH>2223.7 MeV/c2

Ξ hypernuclei  ?
€ 

ΛΛ
6He

Very limited spectroscopic information

Very limited spectroscopic information
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Beam Line Specification
by H. Noumi

 K1.8 K1.1 K1.1BR

Length (m) 46.4 24 26.9

Acceptance (msr.%) 2.7 16.5 4.9

Intensity (ppp)    

1.8 GeV/c 1.0E+07   

1.1 GeV/c 4.9E+05 4.1E+07 1.0E+07

Electro-static 
Separator

6m-7.5MV/m
×2

2m-7.5MV/m
×2

6m-5MV/m
×1

Separation/Size(rms) 10.8 4.2 6.5

Beam Mom.Resol.(%) 0.07 - 0.05

Highest beam intensity in the world !
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Entrance to the S=-2 World
 Doorway Reaction:

K-+p→K++Ξ- 
   at 1.8 GeV/c



(K-,K+) Spectroscopy

2 MeVFWHM resolution

~6 events/day/MeV for 50 msr, 2g/cm2-thick Pb         ~20 days

Ξ-
 bound region
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V0=-16 MeV
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2 MeVFWHM resolution

Limited by the SKS resolution
Widths of the Ξ bound state < 1 MeV?

Energy Resolution

€ 

ΔE 2 = βK +
2 ×ΔpK +

2 + βK −
2 ×ΔpK −

2 + ΔEstraggling
2

Δp / pK − = 2 ×10−4

Δp / pK + = (0.96 ± 0.13) ×10−4 pK + (0.092 ± 0.007)(%)

∴ΔE ~ 1.892 + 0.312 + 0.52 = 2MeVFWHM



50 msr, 2g/cm2-thick Pb

Yield Estimation

€ 

Y = IBeam × 2g /cm
2 /208g × NA ×

dσ
dΩ

×ΔΩ× fdecay × feff

=107 × (2 /208) × 6.02 ×1023 × 0.1×10−30 × 0.05 × 0.5 × 0.5events /sec
≅ 6events /MeV /day



Issues in ΞA potential
A-dependence of ΞA potential depth

Strong p-wave attraction
Ξ-207Tl > 2x Ξ-11B  ?

Isospin dependence
How strong is the Lane term ?
Ξ-p-Ξ0n mixing

Width and ΞN-ΛΛ coupling



Λ, Σ-, Ξ-, K- in Neutron Star Core ?

Chemical Potential:

Ξ hypernuclei potential ?
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Particle Mixing

S=0 S=-1 S=-2



What should be done ?
Budget request for transferring the SKS to Tokai

Optimization of the Spectrometer system: SKS, K1.8

energy resolution, acceptance

R&D for High-rate detectors and Trigger system

Preparation for Full proposal

collaboration



Summary
Ξ Hypernuclear Spectroscopy will open a gate for 
the spectroscopic studies of S=-2 systems

potential depth, conversion width

Next target: Double-Λ excited levels

direct population through ΞN-ΛΛ mixing

Gamma ray transitions with Hyperball-3


