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Importance of Hypernuclear Studies
= In order to reveal the Baryon-Baryon Interaction

System = Two body Three body = Many body

Few-body Calc.

Theor. = OBEP, QM & G-Matrix & AverazedPotential

YN scat'ng

Exp. = :
*P Hypernuclei




E438: Study of the 2-Nucleus Potential
77Repulsive/Attractive? How Absorptive?

E521: Prod. of the neutron-rich A hypernuclei

Doorway to study the An Int.
the Coherent AN-2N coupling
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Role of the AN-2N coupling in Neutron Star Cores
S.Shinmura, K. S. Myint, T. Harada, and Y. Akaishi, J. Phys. G28(2002)L1
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Sigma-Nucleus Potential in A = 28
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We have studied the (77—, K*) reaction on a silicon target to investigate the sigma-nucleus potential.
The inclusive spectrum was measured at a beam momentum of 1.2 GeV/¢ with an energy resolution of
3.3 MeV (FWHM) by employing the superconducting kaon spectrometer system. The spectrum was
compared with theoretical calculations within the framework of the distorted-wave impulse approxima-
tion, which demonstrates that a strongly repulsive sigma-nucleus potential with a nonzero size of the
imaginary part reproduces the observed spectrum.

DOI: 10.1103/PhysRevLett.89.072301 PACS numbers: 21.80.+a, 13.75.Ev, 25.80.Hp, 25.80.Nv

The sigma(X)-nucleus potential describe Papel'S pubIIShed 111 PRL89(2002)O72301

of a X hyperon in the nuclear medium.
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E438: Study of 2-nucleus potential
by the (m,K*) reaction on heavy nuclei
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Inclusive spectrum tells the X potential...
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Inclusive (7v,K") spectra at p,,..=1.2 GeV/c on CH,, S1, N1, In and B1
were measured at KEK-PS K6 with SKS 1n Oct. & Dec., 1999.
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Energy Scale Cross Section Scale

Energy Resolution

Angular Dist. of the p(m,K*)2" Reaction
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Measured Inclusive (r,K*) Spectra on C, Si, Ni, In, & Bi

P. K. Saha et al., nucl-ex0405031/submitted to PRC
(O Similar Shape P. K. Saha, PhD thesis, KEK-Rep.2001-17
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Cross Section (ub/sr/MeV)

Compared with DWIA Cal.
- Fitting Results -
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DWIA application to... j
Ni, In, Bi(,K*) => =
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Concluding Remarks of E438

1. Inclusive (v,K") spectra on CH,, Si, Ni, In, & B1 were
measured with a good resolution (3~5 MeV in FWHM).
1.1 The measured spectra show a similar shape.
1.2 No peak structure in the bound region
1.3 The maximum at -B- >120 MeV

2. The measured spectra on Si1, N1, In, & B1 were compared
to calculated ones within the framework of the DWIA.
2.1 A repulsive 2=-nucleus potential with a non-zero size
of the imaginary part was required to reproduce the
measured (7t,K") spectra in shape.

2.2 This framework was successfully applied
to reproduce the (m=,K*) spectrum on C.
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ES521

Draft: preparation for publication

Neutron-rich A hypernuclear production by the (7=, K1)
double charge-exchange reaction

P. K. Saha,’* T. Fukuda,® W. Imoto.! J. K. Ahn,? S. Ajimura,® H. C. Bhang,? H. Hotchi,' * J. Hwang,* T.
Itabashi,® M. Kim,* T, Kishimoto ? A. Krutenkova,® T. Maruta,® S. Minami,* Y. Miura,” K. Miwa,® T.
Nagae,® H. Noumi,” H. Outa,” I T. Ohtaki,' Y. Sato,? Y. Shimizu,® H. Tamura,” K. Tanida,'® and A. Toyoda®

!Osaka Electro-Communacation Univ., Neyagawa, Osaka 572-8530, Japan
?Dept. of Phys., Pusan National Univ., Pusan 609-735, Korea
YDept. of Phys., Osaka Univ., Toyonaka, Osaka 560-0043, Japan
‘Dept. of Phys., Seoul National Univ., Seoul 151-742, Korea
® Institute of Theor. and Fxp. Phys., Moscow 117259, Russia
®Dept. of Phys., Unwv. of Tokyo, Tokyo 113-0033, Japan
"Dept. of Phys., Tohoku Univ., Sendai 980-8578, Japan
8Dept. of Phys., Kyoto Univ., Kyoto 606-8502, Japan
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ORIKEN, Wako, Saitama 351-0198, Japan

In order to produce a neutron-rich A hypernucleus for the first time, we carried out an experi-
ment by utilizing the (7=, K) double charge-exchange reaction on a 198 target. We observed the
production of a 197 hypernucleus, but the production rate is found to be smaller than expected
from a theoretical calculation based on a two-step mechanism with the meson charge-exchange.

PACS numbers:

I. INTRODUCTION process via a ¥~ admixture in the A hypernuclear state
due to the ¥~ p < An coupling. Recently, there has been
Studies of A hypernuclei have been extensively done a theo_retlcal calculation concerning both mechamsms_ on

: ; some light nuclear targets, where the two-step mechanism

by using the (K—, 7 ) or (rT, K1) reaction on various : ; :
Y 5 ( - ) ; mis: : ) ; is found to be more dominant as compared to the single-
targets [1 4], which give information concerning the AN J SRR :

N s



ES521: Production of neutron-rich A hypernuclei
by the (m,K*) double-charge-exchange reaction

A pilot experiment for spectroscopic studies of
the neutron-rich A hypernuclei via the (7,K*) reaction

Production cross section/ Background (sensitivity)
= Understanding of the Reaction Mechanism

If 1t 1s promising,
one can study...
the An interaction

the Coherent
A-2' coupling

... exploring largely
neutron-excess
A hypernuclei
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Superheavy hydrogen
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Reaction mechanism and the theoretical calculation
Tretyakova, Akaishi et al.
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At the forward angle

1. Single-step process: . 10B(r K)OLi
b A
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a small admixture of the
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Experiemntal Results 8 0B (51~ K*)
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Ratio of the A production cross section
(m-,K*) to (m*,K*)
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Summary of 'Y, i experiment

 We have observed 'Y, LLi bound state for the first time.

* No distinct peak — statistics and/or nuclear structure
* Cross section

— ~ 10 as compared to (;t*,K*) reaction (having a good
sensitivity)

— ~twice larger @ 1.2 GeV/c than @1.05 GeV/c

— about one order smaller than a theoretical estimate with

a two-step meson charge-exchange process
-->a X production, 2p -> An process may contribute
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To J-PARC

At present at KEK,
no plan for extensions/new proposals concerning E438/E521

— J-PARC (LoI-08/09)

On-going experiments at KEK-PS (till shutdown)
E548 (T. Kishimoto et al.) @ K2
E549 (M. Iwasaki et al.) @ K5
E559 (K. Imai et al.) @ K6

Other Activities (including potential activities)
at J-Lab., FINUDA, SPring8, RCNP, JAERI, ...

R&D works for J-PARC experiments (spectrometers, detectors...)
LoI-06, 08, 09, 10, 21 (Strangeness Nuclear Physics)

J-PARC 1s strongly awaited.
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