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 AXiS
Purpose of the Experiment

* The first spectroscopic study of S=—2 system In
the (K-, K*) reaction
— & hypernuclei, AA hypernuclel
— EN-—>AA couping
— The first step towards multi-strangeness baryon
systems



Strangeness

S=-2

Ordinary nuclei

stable ~300
unstable > 3000

Neutron Number



S=-2 Baryon SystemsAX|S

Energy Spectrum of S=-2 systems
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=-hypernucleus ~28 MeV
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o A2(Z-2)+A+A _ A
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Mixing effect is more
e significant in S=—2 system



=-Nucleus Potential & AXiS
High Density Nuclear Matter

A, 2, =", K- In Core of Neutron S}ar

chemical potential 4 = Mg + 2;] +U (k)
B




 AXiS
Purpose of the Experiment

* The first spectroscopic study of S=—2 system In
the (K-, K*) reaction
— & hypernuclei, AA hypernuclel
— EN-—>AA couping
— The first step towards multi-strangeness baryon
systems
« =N Interaction — almost no information
— atractive or repulsive ? Potential depth
— ZN-—>AA conversion ?  Width
— Isospin dependence ?



U, I'z and Partial WaveAXiS
Contributions In Nuclear Matter

(MeV)
Model T|1S, | 3S, | P, | 3P, | 3P, | 3P, Uz Iz
NHC-D 0] -2.6 0.1} 21| -02 -0.7| -1.9
1| 32| 23| -3.0| =0.0| -3.1 —6.3| -25.2 0.9
Ehime of 09| -05| -1.0| 03| 24 —0.7
11 -1.3| -86| -0.8( -04| -1.7| 42| -22.3 0.5
ESCO04d* | 0| 6.3|-184 1.2 1.5] -1.3 -1.9
1 721 -1.7| =0.8| =0.5| -1.2 —2.8| —-12.1 12.7
e OBE (NHC-D, Ehime) « ESCO4d*
— no t-channel meson exchange — strong attraction of °S,(T=0)
— odd-state attraction — large width

— strong A-dependence of V2
— small width



Previous Studies on  AXIS
=-Hypernuclel and Z Potential

 Dover & Gal; Analysis of old emulsion data
U - = —24 + 4 MeV Ann. of Phys. 146 (1983) 309

o Z=-Captured events at KEK E176

Prog. Thoer.Phys. 89 (1993) 493 Phys. Lett. B355 (1995) 45

—_—— +0.18

—>= +2C'H+’Be(0.54£0.20MeV) = + C—JH+Be (3.707;;,MeV)
= +¥N—>‘H+!B(0.35£0.20MeV) >  —.H+,Be (0.62°);,MeV)
=2 +°0— ‘H+5C (6.62702 MeV) —'H +/Be(2.66"1 MeV)

* Analysis by Yamamoto
U. =-(16-17) MeV Few-Body Syst. Suppl. 9 (1995) 145



Previous Studies on AX|S
=-Hypernuclel and = Potential (2)
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Experimental Method AXIS
e (K-,K*) reaction at P, =1.8 GeVI/c

— Missing mass resolution AM~3 MeV/c? (FWHM)
o K1.8 beamline at J-PARC

— High intensity 1.4x10° /spill @ 30GeV(9uA)

— Double-stage E.S. separators K-/n~ ~ 6.9

— High-resolution spectrometer Ap/p=3.3x10-*(FWHM)

o SksPlus Spectrometer
— A new dipole magnet in front of SKS
— Acceptance: 30 msr
— Momentum resolution: Ap/p=1.2x10-*(FWHM)
— New simple cryogenics system



K1.8 Beamline AXIS
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SksPlus Spectrometer AXiS
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Expected 1°_Be Spectrufe\xIS
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AXIS

Summary

Rich subjects in S=-2 world

— Z-hypernuclel, AA-hypernuclel

— EZN, EN—>AA Interaction

— High density nuclear matter

K1.8 beamline at J-PARC

— High Intensity K- beam 1.4x10° /spill
— High purity K-/n~ ~6.9

— High resolution spectrometers
=-hypernuclear spectroscopy via 12C(K-,K*)
— AM ~ 3MeV

— Stage-2 approval
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