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- Location of J-PARC at Tok'a'i

KAMIOKA




Japan Proton Accelerator Research Complex
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Hadron Hall & Beamlines
L] — High Intensij:y Kaon Beams

1.1 GeV/c <!

T1 Target (30%F: I™10° ppp @ 1 GEV/C
7 targe "xp %rea

o

* Lﬁ *1,~10° ppp @ iSGeV/c

I Double stages

. __Electrostatic Separators
o K /(n +ﬂ~3 5@1 8GeV/c

high momentum B
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Milestones
2007 Jan.24 Acc. to 181MeV at LINAC
2007 Oct.31 Acc. to 3GeV at RCS
2008 May.22 Injection to MR
e 2008 Dec.23 Acc. to 30GeV at MR
e 2009 Jan.27 Extraction to Hadron Hall
2009 Feb.12 The first beam to K1.8BR

— Mar. (Kaon identification)
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(. Kaon Identification@K1.8BR 2009 Feb. _
Beam TOF w/o Separators @1 lGeV/c

Before slewmg correction+ | : After slewmg correction+ ||
[ offset tune (online) 1 f offset tune(offline)
1 F ] Log scale
- L ' l—_f s
—— ; i

) T T ™1 ™ 1 ]
5 ] e+/H+/7T+"T After slewing correction+ | |
\ offset tune (offline)

EEEY

\.\

e J I‘;_LML- . LJ LS

| BHD >TO TOF (nsec)

t-KDTOFZE"~ 2.4 nsec (FTE{E 2.3 nsec @1.1 GeV/c)
e*+ut+mt:K* ~ 9000:40 (m*:K* D ET HAE~540:1 @1.0GeV/c)
=>  BHD->TODTOFXNZK,/L_LEIZK Z /a7

Beamline Tuning @K1.8BR 2009/2 By T. Suzuki
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Milestones

e 2009 Oct.22 The first beam to K1.8/KL
— 2010 Feb. (Kaon id./confirm SKS resol.)



E K1.8 Beamline Tuni @
| . eamiine uning v",'-PHHE
TOF of beam particle in “K” trigger
1200 = — e,
«EES1/ES2 OFF 7 20.5% W = L

:'-IllllllllIIIIIT

(b) ES1 on (K) / ES2 off / “K™ trigger

wfES1 ON 38.5%
£ ES2 OFF
(c; EST on (K) /"F.S2 lon (i(') /K™ trigger
*“E ES1/ES2 ON 83.4%
o 8% in
= non-biased
E trigger

K : 7k/2.5E+12 ppp
K*: 40k/2.5E+12 ppp
consistent with design values

*still rough tuning
K/mt will be much more improved



at 1.25GeV/c

_AM=1.7MeV/c?
(FWHM)

i & s e LW

1195 1200 1205
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Milestones

2007 Jan.24 Acc. to 181MeV at LINAC
2007 Oct.31 Acc. to 3GeV at RCS
2008 May.22 Injection to MR
e 2008 Dec.23 Acc. to 30GeV at MR
e 2009 Jan.27 Extraction to Hadron Hall
2009 Feb.12 The first beam to K1.8BR

— Mar. (Kaon identification)
e 2009 Oct.22 The first beam to K1.8/KL

— 2010 Feb. (Kaon id./confirm SKS resol.)

(K1.1BR constriction)

e 2010 Oct.? — Experiments start.

E19@K1.8/E17@K1.8
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Proposals & Experiments
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Nuclear & Particle Physics

=== J-PARC PAC Approval summary after the 9th meeting — Proposals
EO3 [K. Tanida IfYDlo u Measurement of X rays from E Atom Stage 2 K1.8
U.of 11linois at
PO41.G.Pong: . Sawada Urbana-Chanpai gn: e o e aess Dimuen Production at the S0~ lp, oy eg Primary
”
05 [T, Nazae Kyoto U ?fef%ros?ovlc Study of B-Hypernucleus, '“:Be, via the Stage 2 Day! KI.8
C(K". K) Reaction
Measurement of T-violating Transverse Muon
EO6 |J. Imazato KEK Polarization in K" ->#® u* v Decays Stage 1 KI. 18R
K. Tmai.
Kyoto U.. Gifu |Systematic Study of Double Strangeness System with an
€07 : mf:'a' U., Tohoku U. Emulsion—counter Hybrid Nethod Stage 2 K.
EOB |A. Krutenkova ITEP Pion double charge exchange on oxygen at J-PARC Stage 1 K1.8
A Sakaguchi, T Production of Neutron—Rich Lambda-Hypernuclei with the
E10 Fukuda * 7 |Osaka U DolH?Ic Char ge-Exchange Reaction (Revised from Initial [Stage 2 KI.&
Tokai-to-Kamioka (T2K) Long Baseline Neutrino
EIN |T. Kobayashi KEK 0scillation Experimental Proposal Stage 2 neutr ino
EI3 (1. Tamura Tohoku U. Ganma-ray spectroscopy of light hypernuclei Stage 2 Day1 K1.8
ENM |T. Yamanaka Osaka University |Proposal for K, => n® vv-bar Experiment at J-PARC Stage 2 KO
A Search for deeply-bound kaonic nuclear states by in-
EI5 |M. Iwasaki, T.Nagae|RIKEN, Kyoto flight 3He(K-. n) reaction Stage 2 Dayl KI. 88R
Electron pair spectrometer at the J-PARC 50-GeV PS to
EI6 [S. Yokkaichi RIKEN explore the chiral symmetry in 0CD Stage 1 High p
E17 [R.Hayano, H.Outa [U. Tokyo. RIKEN [Precision spectroscopy of Keonic 'He 3d->2p X-rays Stage 2 Day1 K1. 88R
H. Bhang, H.Outa, Coincidence Measurement of the Weak Decay of ',C and
E18 1y park SN RIKEN, KRISS), three-body weak interaction process Stage 1 K-8
E19 M. Naruki KEK :::;rl;::luhon Search for @ Pentaquark in xp —> KX [gpa0 2 Day1 KI.8
=== J-PARC PAC Approval summary after the 9th meeting — Proposals
An Experimental Search for u - e Conversion at a New
=] Vseka U Sensitivity of 107 with a Slow-Extracted Bunched Beam Stage 1 bean| ine
S. Ajimura, Exclusive Study on the Lambda—N Weak Interaction in
€22 A. Sakaguchi faska U A=4 Lambda—Hypernuclei (Revised from Initial P10) Stage 1 mise
125 |S. Mihara KEK Extinction Measurement of J-PARC Proton Beam at KI.8BR |test experiment K. 68R
P26 K. 0zawa U. Tekyo Direct measurements of omega mass modifcation in Alpi Deferred K18
n)omega reaction and omega -> pi0 gamme decays
E27 |1 Nazae Kyoto U Sevafch Iur a nuclear Kbar bound state K'pp in the Stage 1 K18
d(z". K') reaction
Study of isospin dependence of kaon-nucleus approved as a
P28 (H. Fujioka Kyoto U interaction by in-flight 3He(X- .n/p) reactions part of EI5 KI. 8%
Study of in medium mass modification for phi meson
P2 (I Ohnls] RINEN using phi meson bound state in nucleus Deferred K11
Spectroscopic study of hyperon resonances below KN
=] Oseka U threshold via the (K™n) reaction on Deuteron gt k1.8
Towards a Long baseline Nedlr ino and Nocleon Decay
Exper iment with a next-generation 100 kton Liquid
T32 A Rubbia ETH, Zurich Arzon TPC detector at Okinoshima and an intensity Fest Exporiment K. 1%
upgraded J-PARC Neutrino beam
P33 |H. M SHIMIZU KEK Measurement of Neutron Electric Dipole Moment Deferred Linac
N, Saito, M An Experimental Proposal on a New Measurement of the
P34 || Lacaki KEK, RIKEN Muon Anomalous Magnetic Noment g-2 and Electric Dipole [Deferred NFL
Moment at J-PARC
A test experiment to measure sub-GeV flux in the on- to be Decided by
P35 T KAJITA 1GRR, Tokyo axis direction at the J-PARC neutrino beam E11 and Lab

osals at J-PARC

=== Status ===
Stage-2 Approval 10
Stage-1 Approval 8
Approval as Test Exp.
Approval
Deferred

UV NN

=== Beamlines ===
* K1.8 12
K1.8BR 5

* KL
K1.1BR
High-P
New B.L.
e Others

AR NNR
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Approved Proposals — Category —# ~~F747L

* Hypernuclear Physics 7

— S=-2 system 3 (EO3/EO5/E07)

— S=-1 system 4 (E10/E13/E18/E22)
* Hadron Physics 9

— Kbar-N interaction 5 (E15/E17/E27/P28/E31)
— In-medium mass modification 3 (E16/P26/P29)
— Exotic Hadrons (©%) 1 (E19)

* Nuclear Physics 2
— Drell-Yang (P0O4), PionDCX(E0S8)

* Particle Physics 9
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=" Motivation to Study S=-2 System @& /~ARC

Energy Spectrum of S=-2 systems

m H dibaryon, AA hypernuclei, E hypernuclei R
m Baryon-Baryon Interaction S
Fh@2n Double-A hypernucleus
2Bl I Bys (A2)g.s ®SAP
= New interaction based on SU((3) classification S AT

o AA-EN-ZX channel @urtr 0D
| Strong EN'AA miXing H+ (A-2)

e 28MeV <—> ~80MeV for S=—1

=N
~28 MeV
m Existence of strange hadronic matter with = A n —
. >
e in core of Neutron-Star rhev

A Y Large 3-body force ?

e ~= Potential in Nucleus 300 MeV
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— Experiments for S=—-2 Studies

e EQ7: Systematic study of Double Strangeness System “;i}-“
with an Emulsion-Counter Hybrid Method )

— Upgrade of the previous experiment, E307, 10 H "\ '
with new technique 5{ g
— ~10% & stop events / ~100 double-hypernuclei 073

* more information on AA interaction

— X-ray measurement with Hyperball-J

=~ A interaction . )
Simulation

 EO3: Measurement of X-ray from =~ Atom

— E potential at surface region <—> E-Hypernuclei o
— Fe X-ray with Hyperball-J & =~ Prod. tag by KURAMA M
o ALY

600F

400F

* EO5: Spectroscopy of 12_Be O
Energy (keV)

shift,WidthiFOkeyY
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E_, E05: Spectroscopy of 12.Be £ 4% o
via the 1?2C(K™,K*) Reaction

* The first observation of = hypernuclear #o.; e
state(s) with good resolution & statistics.gm%
—> improve the previous exp. 2“‘%
8 3
» E potential inside nucleus. 4%
—14 MeV ? from the previous exp.

» =N interaction
attractive or repulsive ?
imaginary part ? <—> width of state
BNL-AGS E885

P.Khaustov et al,
PRC61(2000)0546

o~
=
T

S

counts / 2 MeV
<HPdQHE> (nbisr 2 MaV)
XY
-

A0 4 X 0
Excitation Energy {MeV)
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EO5: Spectroscopy of 12_Be ‘,f,.p,m,_-

via the 12C(K~,K*) Reaction — cont’ —

SksPlus Spectrometer

K~ beam with 1.8GeV/c @ K1.8 beamline P

e 1.4x10° /spill , K°/(m™+u~) = 3.5

@ 30GeV — 2x10% protons (9uA)
* Ap/p =3.3x107* (FWHM) (K1.8BS)

SksPlus Spectrometer for K*
* ~30msr
«1.2-1.5GeV/c

120f =20 MeV
1005— p E:

805—

of 9

40; S =

2 V. =—14 MeV

Ol o oy e

1.4GeV/c

1.3GeV/c
1.2GeV/c

Expected spectrum with
3g/cm? target,
1month data-taking
Resolution of 3MeV (FHWM)
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Experiments for S=—1/+1

»>E13
»>E10
»>E19
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“S_JHypernuclear y-ray data since 19087 ~rmc
108 (K",n"y) BNL E930('01)

“Li (n*,K*y) KEK E419 %Be (K',my) BNL E930('98)
3563 0" 1/2%
=1 T=1 368 3.040 2+ 3/2*3 067 32 2" <0.1
mi| [m1 . . —..3.024 o5 — 0
t Kt - e 72+ 2,
(rt*,K Y) at KEK-PS 2.186 3:_\ g 5/2+ZC5)22 o
o . .05
(K-, Ty) at BNL-AGS E2| |e2
: E2
using ) v oot o - v o
.. 0.692 3 9 12*
0 —L” |M1 Be 9Be
12% o
PRL 88 (2002) 082501 NPA 754 (2005) 58¢
NPA 754 (2005) 58¢

Ge array “Hyperball”
Nal array (3,C)

7Li  PRL 84/(2000) 5963

PRL 86 (2001) 1982
PLB 579 (2004) 258
PRC 73 (2006) 012501

13C (K,my) BNL E929 (Nal)

160 (K ,my) BNL E930('01)
o+
P AR

| ———2" 6.784

6176 - 1 6.560

12¢ (n*,K*y) KEK E566
o* X Ap1/2 — 12" 10.98
l' +
:' a95 17—z )4.709 =
3o+ / e 829 50
2.667 :
0718 1+~ — 1.482 T 266 {E1| |E1 I
12* ! 231 _o* y 12" 2968
N E2 - / ot T=1 T=1 < M1
3 72", . - 4439 o'I.. 4.88
OT\‘~\_m100262 O 3/2 ~::: g 0 2 7— 5/2+ M1 1/2+
B 114 72 11 1 ; E2 0y 1 e 0o 12 1" 0.026
AB C e g Wy T, R
A ) 1/2* N 15 150 16
e R e AN 2O
PRL 86 (2001) 4255 PRL 93 (2004) 232501

PRC 65 (2002) 034607

NPA 754 (2005) 58¢



(o 7’
| of Light A Hypernuclei

(K™,m™y) at 1.5GeV/c with SksMinus + Hyperball-J

= I, ina nucleus from B(M1) ¢, 7L ‘.
¢ in-medium modification of m
hadron properties
¢ lifetime by Doppler Shift
Attenuation Method

7 \Li
meson-exchange quark picture
m Further study of AN interaction A -O---¢N do.- oF
¢ spin-dependent AN force K, 21,1, - — g
¢ 3-body force via AN-2N coupling 3-body force
o Charge Symmetry Breaking Ny Ap N
+ Radial dependence from sd-shell hypernucleus 5

10 11 19 bk o
4



(E) E13: y-ray Spectroscopy /':"
~ of Light A Hypernuclei — cont’ — W/

0.5M /spill K- beam @ 1.5 GeV/c

o7 Li 500h STOF
4 He 100h ’

»,B 100h ; SksMinus

.11 B 200h
.19 F 100h & ~1.4GeV/c

Ss¥=~-SDC1,2

/ _SDC3.4

1| K 1.5GeV/c:

BC1,2

\
i
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N E10: Neutron-rich A hypernuclei ®# ~~AR7C

via the DCX (t”,K*) Reactions

» Using high-intensity pion beam (~107/spill) at J-PARC,
the production via DCX (;t”,K*) reaction becomes possible.
(m+,K*): ~10ub/sr
(7t7,K*): ~10nb/sr

(mc+,K*) / (K7,0)




E) - . GBS PARC
— E10: Neutron-rich A hypernuclei o
via the DCX (it",K*) Reactions — cont’ —
: 5 lue-like 6 H\
* Change of the structure due to glue-like role of A Hﬂnﬂ grole of QR A
— Neutron halo to normal by adding a A @ O A-hyperon @‘@Q
_ o _ _ unbound bound
* AN interaction in N-rich environment \_ nucleus hypernucleus )
— Ain the core of Neutron-Star
— AN-ZN mixing AN-2N mixing effect

/ if isospin=0 \

~1.2GeV/c it beam + SKS (2.2T) 0

Expected resolution 2MeV (FWHM)

. . Energetically A *
107 /spill ( 2sec ext./6sec duration) Suppressed
-> 3 weeks /target . isospin¢0

ot
K oKl \& /
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E19 ®+ Search in T p—>KX Reachor{, T—

E522 with CH, target

Productlon RUN from Oct. 2010 K.Miwa et al,
» Search for Pentaquark in hadronic reaction Phys. Lett. 3535(2f05272 |
- [-_(a) Fitting results ' cutie 8.0. 0

£ iInof = 16.5/28
°°°L M=1530.6 27 MeV/c?

500‘{_] =0.8 :34 MeVIc
w0
E

n+p—> K +Xat1.87,1.92 and 1.97 GeV/c
» Previous (m,K’) spectrum shows a hint of 2.60.

Co.msmuevm’

» Measurement with much improved detectors etc. _'.‘
» ~2MeV (FWHM) by SKS s
» No Q.F. background using Lig.H, target — I Lo I

10 days RUN at 1.92GeV/c with 0.5M/spill
to confirm E522 with 100 sensitivity

Counts/dMeV/c®
=3

Q3335 74 145 15 155 16 165 17

¢ production
09000 ; ; ; A(1520) production
> = ’ phase space

1.46 1.48 15 1.52 1.54 1.56 158 16
Mass (GeV/c?)
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Summary

m Hadron facility at J-PARC has started the beam operation.

> K1.8BR from Feb. 2009
> K1.8/KL from Oct. 2009

m Commissioning of SKS spectrometer at K1.8 was also done.
> 1.7 MeV(FWHM) resolution for H(n™,K*)Z™ at 1.25GeV/c.

m There are a lot of experimental programs concerning
to hypernuclear and/or strangeness nuclear physics.
> Study of S=—2 system

m Beam operation will start again in Oct. 2010.
> New beamline K1.1BR
> Physics RUN starts
o E19 at K1.8
o (E17 at K1.8BR)



backup
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The status of Slow eXtraction

 Beam power ( Original Goal 30GeV-270kW)
— 5kW Max. from Rad. Permission at present

— 1-2 kW realized in Feb. 2010
* from beam loss at electrostatic & magnetic septa, etc...

— 3-4 kW stable operation in Oct. 2010 RUN
— ( 70kW operation of FX for T2K )

e Time structure

— ~10% “Dufy Factcor” in Feb. 2010 RUN
— < 30% D.F. w/o replacing P.S within 3 years
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P...=2.0GeV/c
Double stages of E.S. Separators
High-resolution beam spectrometer

Ap/p (BS)=3.3x10*(FWHM)

¢

Suitable for S=—2 Spelctrloscoov

Ry /
Ve

Il L

Ill AR

e |

f IFV(V) - ES1

J X/Y(rms) size @ FF (mm)

H Y
K1.8 Beamline
270kW
Primary proton beam 30 GeV-9uA
(protons/spill) 2.0E+14
Length (m) 45.853
Acceptance (msr.%) 14
K~(r) intensity (ppp) @1.8 GeV/c 1.4E+06
@1.5 GeV/c 0.54E+06
@1.1 GeV/c 0.08E+06
Electrostatic separators 750kV/10cm,
6mx2
Single rate @ MS2 @ 1.8 GeV/c >8E+06
K/(n+u ) @ FF @ 1.8 GeV/c 3.5
19.8/3.2

<

#d / / g
— / -
C £

sifigh 74 IVIOITI{I'1)

AN

“ A - RS - - “

Electro-static Separator (new)

o2 -rrrc
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P _=1.1GeV/c

max

K1.8BR Beamline

Splitted at D3 magnet of K1.8 beamline
Single stage of separator

Primary proton beam 30 GeV-9uA
Length (m) 31.33
Acceptance (msr.%) 2.5
K™ intensity (ppp) @1.1 GeV/c 7.5E+05
@0.8 GeV/c 1.0E+05
@0.6 GeV/c 8.4E+03
Electrostatic separator 500kV/10cm,
6m
Single rate@D3out @1.1 GeV/c >TE+06
K/(m+u ) @ FF@1.1 GeV/c 0.9
X/Y(rms) size @ FF (mm) 5.9/2.9

FLB

GEe

/

o "
"?_,’-PHHE

[TTTTTTTI

—— .mﬁa == _l
i 10 1'
— T gy

STiNR nE

-
TUOA
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7
aneous Intensity from MWPC Time%‘evizwf-'

657k mt*/spill

| TDC (Cluster leading) | hBCiXicLe

max. rates

. BC1
S
BC2 —=5C3]

L%F‘ -&-5([2]

\ —4=5C[1]

Y'L‘\ —=5c[0)

S =5[]

Jitj'—&xx—*_‘w 502
LN s

==S5C[-2] off

4500 E____________,_____________; ____________,______________i____ Ams 7134

aooof—

3so0 -

2500}

1 1 1 1
0 50 100 150 200 250 0
[mm]

plane
Integration over all wires

From BH1 Scaler & Duty-Factor —> 8MHz

1.82M/1.5sec/0.05 = 24MHz

From pion Scaler & Duty-Factor Our expected value at Proposal
0.66M/1.5sec/0.05 = 8.8MHz 200kHz/wire

Track analysis efficiency 60 - 80% . 10MHz in total
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@mproved Time Structure ‘Dﬁwﬂﬂt—'

. o EQ/RQON
— But not sufficient yet — Coil short
@3_
50Hz ripple was almost suppressed. ui—‘ T -
LTI T T T
Duty factor ~10% E it

o oI

Acceptable beam intensity T
300k/spill (Jan.) ,,j;m"‘w*mﬂ'Tl'w'r\'\‘u‘jmm@f' a W | m I

-> 750k/Spi|| (FEb. ) RIS wars —

Ous 14us



S M Mechanical cooling
i | erba I I'..I (E13, EO7) -- Lower temp. for less radiation damage
o -- Save space for flexible setup

* Ge(r.e.”60%) x ~32 - eff. “6% at 1 MeV
( x ~3 of Hyperball)

i £ 4

M PWO background suppression
counters replaced from BGO for

Ge crystal  pwo counter  higher rate

.......

Mechanical cooler

B Waveform readout for future
-> Rate limit ~2x107 /s (x5 of Hyperball)



@ The first beam at K1.8BR

BHD-TO time difference

5000

4000

3000

2000

1000

Tt ES-separator OFF
- p
Feb. 15
..j.-ml....
-20 20

[ns]

200 E

175
150
125
100
75
50
25

BHD hit pattern

- hy E=

— + +++JFH

§;++ Feb. 12 1

2)' "%""1'0""1'5""
2cm/seg.

20 - wmy
Ei b ===
10 ;—
5 E_ ’ o oo
- = uu oo °
_10 ;— oo
-15 ;— Feb. 12
E | | |

/. & "
Q’Y_/-PHHE

X-Y profile at BDC

1.1GeV/c setting (no optimization)

More studies etc ... are necessary...

Optics of the beamline

Intensity (primary/secondary)
Time structure
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. Search for kaonic nuclei via 3H!ﬂ(" =

~1GeV/c

Study K™pp system (the lightest system)
Observation of both “formation” and “decay”

Neutron counter

i Missing mass
~formatio

: K'pp neutron
: N o

7 decay

+«— @ proton

Invariant mass

Solenoid magnet Hodoscope Cylindrical Drift Chamber



Vet
: Kaonic helium-3 X-ray spectro!ﬁ:ﬁ e

~0.8GeV/c K~ beam

Measure /evel shift & width of

-3 _ _
K™ °He atom 3d —> 2p X-rays m Similar setup with E15

Calculated 2p level shift by Akaishi (Coupled Channel) > Silicon Drift Detector
repulsive side > w/o Neutron Detector
T T T T T T T T T T T T T T ) > CDS W/O Mag Field
K-3He 2p atomic level shift ] m Needs 35 days DAQ with

K--4He 2p atomic level shift 1/10 designed intensity
10 [ experimentally » Requests ~24kW
allowed region
(+/-10) . .
The first exp. for physics results
= KEK-PS E570
2, 3 .
£ 0 He targe cell with SDD
£ —
m ~ —
10 F ? _ N
" theoretically i
" favored region

attractive side 100 en ’
ractive siae potential strength (UO)Q[OMGV]



10B (K ,my) BNL E930('01)

« nce 16060
“S_JHypernuclear y-ray data since 19087 ~rmc
9Be (K-,m'y) BNL E930('98)

(mt*,K*y) at KEK-PS

9
B
10

NPA 754 (2005) 58c

(K-, Ty) at BNL-AGS

using
Ge array “Hyperba

Nal array (3,C)

7Li (n*,K*y) KEK E419
3563 0" 1/2%
=1 T=1 388 3040 2+ _ 32%3.067
M1| [m1 —+3.024
2.186 3" __.- 7/2% 2,520
IS M1* +
N 5/27 2.050 E2| IE2
E2
Extend the 3D nuclear chart

much efficiently using intense K" beam

-> “Table of Hyper-Isotopes”

12C (n*,K*y) KEK E566

1B (n*,K*y) KEK E518

32t
0.718 1+ .7 1.482
172t
E2
3t 7/2%
0_‘:\\ !' ! !ﬂ-'
10 +
B 114 52
AB

NPA 754 (2005) 58¢

160 (K ,my) BNL E930('01)
o+
p AR

| ———2" 6.784

6.176 .-7- 1 6.560

13C (K,my) BNL E929 (Nal)
o X AP1/2 _ 12" 10.98
! +
,. sos 1+ - —q12)4.700 e
/ e 8274 208 ?
= 2.667 'E1| |E1
/ 2.31 * I N
; 2LV 12 5068
. 32+, = - Ll
] 73 4439 2 7.,_—,—le+ .88 M1 .
- 3 0 'l + ‘1/2 . -
1 ! E2 O_Vd‘:*’—_— 0 1/2,_— 17 0.026
12C 0 o+,: " 14 ‘~~;3/2+0 “~ﬁo‘ 0
& o 13 72 N 15 °0 120
C 2 AN A
PRL 93 (2004) 232501
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U- and Partial Wave Contributions#

in Nuclear Matter

g
&

(MeV)
Model TSy | S, | Py | °Py | P, | 3P, Uz Iz
NHC-D | of 26| 01| 21| -02| -07| -1.9
1l -3.2| 23| 3.0 =0.0| -3.1| -63]| —25.2 0.9
Ehime 0| 09| -05| -1.0| 03| 24| -0.7
1l -1.3| -8.6| -0.8| =04 | -1.7| 42| 223 0.5
ESCO4d* | 0| 63|-184| 12| 15| -1.3| -1.9
1y 72| -1.7| =08 0.5 -1.2| -2.8]| —12.1 12.7

 SPRRC

 OBE (NHC-D, Ehime)
— odd-state attraction
— strong A-dependence of Vg

e ESCO4d*
— strong attractionof 3S,(T50)..c -
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Beam Lines & Experiments
Ready at Hadron Hall

High Resolution KL IEare Pecay
Spectroscopy KL vy

160} R

140F S S I R
120F K°2mn'nn’ =

®* via p(it, K°) reaction
Pentaquark G
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Strangeness
Nuclear
Matter

kaonic nuclei
via stopped K-

for Test
Experiments

FM Magnet
is ready!
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