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The (e,e’K™) reaction vs. y spectroscpy at J-Parc

JLab (e,e’'K") J-Parc (K,ny)

p—/N\ Mirror Hypernuclei n —/N\

Good resolution Excellent resolution
for absolute BE for level differences

incl. nucleon unbound  of bound states

Thin enriched targets

Complementary techniques to_stdy hypernuciel




Large e’ Background due to
Bremsstrahlung and Méller scattering

Signal/Noise, Detector

Coincidence Measurement (e’, K¥)
Limited Statistics




Hypernuclei in wide mass range

E89-009 20 50 200

12C | | I
—&._.:—r)

Elementary Process E01-011
71 & 12C 288i

Strangeness electré)-production Neutron/Hyperon star,
Strangeness matter

Light Hypernuclei (s,p shell) Hyperonization >

Softening of EOS ?
Superfluidity

Fine structure

Baryon-baryon interaction in SU(3)

AZ coupling in large isospin hypernuclei
Cluster structure

Medium - Heavy hypernuclei
Single-particle potential
Distinguishability of a A hyperon

Uo(r), my™(r), Vanns -




Hypernuclei in wide mass range
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Second Generation Exp. at JLab

2005 EO01-011 (Hall C)

First step to midium heavy hypernuclei (8Si, 2C, Li)

To beam dump | .
!
.", -

New HKS
Tilt Method

Raee ¢ Beam: 30 pA, 1.8GeV.
‘ ‘ HKS: Ap/p=2 x 10 -4 [FWHM]

' Solid angle 16msr(w/ splitter)
Ercctron beam (=N




ANE

*Obtain reliable transfer matrices

*HKS is brand-new
*Tilt ENGE is unknown
*Heavily saturated SPL magnet

Check MM scale

*Absolute MM scale
Differential linearity
Integral linearity

Estimate Cross sections
Detailed simulation-incl. survey info.




A, >0 peak position : abs. MM scale
m,=1115.683MeV klnematICS InfO
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and other peak widths :
Optics info.
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A0 and other peak widths :
_ Optics info.
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A0 and other peak widths :

Optics info.
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Sieve Slit Pattern:  Angle info.

Reconslrucied 55 image with cul Iee B8, run dala
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Kinematic Tune

(A,2° peak position ) Sleve Slit

Hole pattern

Non Linear \ @
\, Fit ¥, Other peaks

Optics Tune shapes
(A,X° ,12,B peak widths)




eck MM scale

NLF tune is strong enough to
Deform MM scale.

Diff./Int. Linearity Check

Blind analysis w/Sim. data

(Reliable Sim. is necessary to
have cross section)




physical peaks can serve to
calibrate absolute mass scale, linearity

\

A Over:tnr>ned

BG shape gives info-about diff. linearity
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BG statistics ; increase as much as we want




MM scale check was not applied.
*Spectra might be affected by
differential/ integral NON-linearity.

*Absolute MM scale might be changed
by further analysis.

Accidental BG will be subtracted
by mixed event.




p(e,e’K*)A&X0 for kin/opt calib.

c = 630 keV
oM, = 24 keV
OM; = 8 keV
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Second Generation Exp. at JLab

2005 EO01-011 (Hall C)

First step to midium heavy hypernuclei (8Si, 2C, Li)

Newly introduced HKS

Introduction of Tilt ENGE
e’ rate surpression

Open door to the heavier hypernuclear study
with (e,e’K) reaction




>1\V/(e,e’K*)*1,Ti , °°Cr(e,e’K*)*2,V reactions
A binding energies for s,p,d orbits
A hypernuclear structure
Is splitting in [=2,3 orbits if the splitting is sizable
or information about the configuration mixing of core nucleus

89Y (e,e’K*)89, Sr reaction
feasibility of (e,e’K+) spectroscopy in heavier hypernuclei

°7Li(e,e’K*)?7 ,He and °11B(e,e’K*)'%" Be
Precision hypernuclear structure in neutron-rich A hypernuclei
AX coupling effect changing isospins with neutron number

Introduction of a new electron spectrometer (HES)




Reduce Background Larger
(Brems, Moller e°) H ES Acceptance of
Spectometers

Better Understanding of
Spectrometer Optics
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Under construction at SENDAI
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To the beam dump

Electron beam




HES magnets (EQ1, EQ2, ED and SPL)
Electron hodoscope

Electron Drift Chamber
EDC used for E01-011 + HDC (spare chamber)

HKS detectors upgrade

Water Cerenkov, new Lucite C, TOF counters,
AC magnetic shield

Target (CH,, target, Water cell, enriched Cr)
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volution of (e,e’K*) HY spectroscopy
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Good Calibration Data
Good p(e,e’K+)A,x%data :
Water cell / water cooled CH2 target
Good S/N, high statistics, w/o raster
High statistics, good S/N Carbon data should

be periodically taken.

During calibration, beam condition should be
stable.

Good design of sieve slits

Better understanding of new SPL, HKS,
HES before the experiment




EQ1,EQ2, ED, SPL will be ready in Sep.

In 2007 summer-autumn,
excitation test, field map in Japan

Winter 2007, ship HES to JLab

By the end of 2008,
the collaboration will be ready for beam.




Preparation in progress
HES will be shipped to JLab by the end of JFY2007.
Expect HKS installation at JLab Hall=C in JEY2008 (early 2009).






