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Proposed Experiment

Discovery of E-hypernuclei

Measurement of E-nucleus potential depth
and width of '2_Be

Beam: K- @ 1.8 GeV/c, 1.4x10%/spill

CH, "2 g/cm?: 2 weeks for tuning and
calibrations

12C 5.4 g/cm? : 4 weeks
Setup: K1.8 & SKS+

Unigue experiment at J-PARC :
No other place can do this experiment !
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Purpose of the experiment

First Spectroscopic Study of S=-2 systems in
(K-,K*) reaction

E-hypernuclei — double-A hypernuclei

Zp-AA mixing

First step for multi-strangeness baryon systems
=N Interactions: almost no information

Attractive or repulsive ? — potential depth

Zp—AA conversion ? — conversion width

Isospin dependence ? — Lane term(tzet./A)
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Strangeness Nuclear Physics

Strangeness

S=-2

S

(K=, K*) Spectroscopy

Three-DimensionaljﬂﬂM
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Purpose of the experiment -cont.

First Spectroscopic Study of S=-2 systems in
(K-,K*) reaction

Z-hypernuclei — double-A hypernuclei

Ep-AA mixing

First step for multi-strangeness baryon systems
=N Interactions: almost no information

Attractive or repulsive ? — potential depth

Zp—AA conversion ? — conversion width

Isospin dependence ? — Lane term(tzet./A)
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S=-2 Baryon Systems

Energy Spectrum of S=-2 systems

E-hypernucleus
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Purpose of the experiment -cont.

First Spectroscopic Study of S=-2 systems in
(K-,K*) reaction

Z-hypernuclei — double-A hypernuclei

Zp-AA mixing

First step for multi-strangeness baryon systems
=N Interactions: almost no information

Attractive or repulsive ? — potential depth

Zp—AA conversion ? — conversion width

Isospin dependence ? — Lane term(tzet./A)



= hypernuclei potential ?

A, 2, E, K inNeutron kaa; Core ?
 Chemical Potential: M5 =my +--— HU(ky)

0.1

Fraction




Purpose of the experiment -cont.

EN Interactions: almost no information
Attractive or repulsive ? — potential depth
Ep—AA conversion ? — conversion width
Isospin dependence ? — Lane term(t.et./A)



U- and Partial Wave Contributions in

Nuclear Matter

(MeV)
Model TSy | 35, | P, | 3P, | 3P, P, U I'
NHC-D 0] -2.6 0.1 -2.1| -0.2| -0.7{ -1.9
1| -32| -23| -3.0| -0.0| -3.1| -63] =-25.2 0.9
Ehime of -09( -05| -1.0 03| -24| -=0.7
11 -1.3| -86| -08| -04| -1.7| 42| =223 0.5
ESCO4d* | 0| 6.3 1.2 15| -13| -1.9
1y 72| -1.7| -0.8( -0.5| -1.2| -2.8] -12.1 12.7

OBE (NHC-D, Ehime)
odd-state atfraction
strong A-dependence of V_

ESCO4d*

strong attraction of 3S,(T=0)
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Previous Measurements on '2C(K-,K+)
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Experimental Setup

K1.8 beam line
Double Electro-static Separators—K-/m"=6.9
High Intensity: 1.4x10¢ K-/spill @ 30 GeV(9uhA)
Beam Spectrometer (QQDQQ): Ap/p=3.3x10* (FWHM)

SKS+ spectrometer
A new dipole magnet in front of SKS
Acceptance: 30 msr
Momentum Resolution: Ap/p=1.7x10-3(FWHM)
New simple cryogenics system
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K1.8 & SKS+ in Hadron Hall
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SKS+ Spectrometer

SKS
New
SDC3 D-Magnet
SDC4
TOF
AC A
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2C(K-,K*)'°_Be spectra
calculated with Woods-Saxon potentials
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Expected Yield

YC= NbeamXN’rarge’erG/dQXAQXFdecayXFanalysis
= 3.7x10[/day]x5.4x6.02x107/12[/ ub]
X [ub/sr]x0.03([sr]x0.5x0.7
= 6.3 events/day
~ 190 events/month

Precision:
Peak Position: 0.1 - 0.3 MeV
Width: 0.2 - 1 MeV
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Schedule

Beam Analyzer
magnet
MWPC, DC
MWPC Readout
Counters

SksPlus Spectrometer
SKS
Dipole
SDC1-3
SDC4-6
Counters (existing)
Water Cerenkov

Area Construction
Electronics Hat
Ladder, piping, etc

FY2006

FY2007
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FY2008

FY2009

Installation

Design, R&D

Fabrication Test

R&D Test

Design

Run Plan -
<1 uA : CH2 spectrometer tuning etc.
> 2 uA : C target data taking start

Fabrication
Production

Disassemble Modification
Fabrication

Design Fabrication

Test

Test

Installation
Installation
Installation

Beam Tuning

Assemble & Test

Intallation & Field Meas.
Installation
Installation
Installation

Design

Production

Installation

Constructiuon
Construction
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