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J-PARC Facllities in Tokai

Materials and Life Science Facility
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Goals at J-PARC
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Need to have high-power /

proton beams Materials & Life Sciences at 3 GeV
BN Nuclear & Particle Physics at 50 GeV —
— MW-class proton accelerator L R&D toward Transmutation at 0.6 GeV

(current frontier is about 0.1 MW)




Materials & Life Science

» Number of Users: about 3,000 | § |
Neutron Beam Lines [§ . T
(23 total) Vol vy 9
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Neutrino Experimental
Facility

Number of Users: about 400

(about 1/4 from Japan)

Experiments with Intense

Neutrino Beams 204/ FPMTH#120004

1996~



12K Experiment

T2K = Tokail to Kamioka Intense neutrino beam
by 100 times at KEK 12
GeV PS

Muon neutrino beam

Super-Kamiokande

— Kamioka Change to Tokai

Vt - Vu
Change to

Ve - — Vi

Disappearance of v;, <= High Statistics T2K

(Five year data at KEK-PS can be measured within a few weeks at J-PARC )

Detection of ve at Super Kamiokande <= Totally new experiment



High-Level
Waste
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INnternational Research Center

® (One of Three major Neutron Sources in Material and Life Science

® Unique Kaon Factory, and One of Three Neutrino beam lines. Anti-
proton in GSI.

® Top runner in ADS.
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LINAC beam at 181 MeV: Jan.24,07
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60m X 56m

Hadron Exp. Rall Compl. in July, 2007
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|ayout Option - K1.8+K1.1BR

~107 K/sec, K/m>1
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Proposals at J-PARC

Proposal Call : Nov., 2005 - Apr., 2006

20 proposals including 4 Lols

13 proposals in Nuclear Physics
Five Day-1 Experiments

EO5: = hypernuclei Spectroscopy (Nagae)

E13: Hypernuclear y -ray Spectroscopy (Tamura)

[1st priority]

[2nd priority]




== E15: Search for K'pp bound state (lwasaki, Nagae)
== E17: Kaonic 3He 3d—2p X-ray (Hayano, Outa)

== E19: Search for Penta-quark in T p—KX reaction (Naruki)

== EO7: Hybrid-Emulsion for Double- A (Imai, Nakazawa, Tamura)
== [EO03: Z-atom X rays (Tanida)

== and more ...



New Hypernuclear Spectroscopy
at J-PARC

== Spectroscopic studies on S=-2 systems;

O & hypernuclei with (K,K™") reaction
O Excited states of double- A hypernuclei

== Extensive study of hypernuclear y spectroscopy;
O Table of Hyper-isotopes

2= Deeply-bound Kaonic Nuclei;

O High-density matter
.4



Spectroscopic Study of
=-Hypernucleus, '°_Be, via the 2C(K",K*) Reaction

EO5
1. Nagae et al.

» Discovery of E-hypernuclel
Measurement of Z-nucleus potential depth and width of
12:86

» Beam: K- @ 1.8 GeV/c, 1.4x105%/spill
CH, ~2 g/cm?: 2 weeks for tuning and calibrations

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

Unique experiment at J-PARC :
No other place can do this experiment !



J Purpose of the experiment

17 |

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

== =-hypernuclel — double-A hypernuclei
2= ZEp-AA mixing

-irst 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(t=®t/A)
=



S=-2 Baryon Systems

Energy Spectrum of S=-2 systems

E-hypernucleus

A1(z-1)42- 1 AN ——
E’El (A-1)g.s®P= 2 N Interaction AA — °
(A-1 )g.s.®SE H?
B, A2(Z-2)+A+A . Large Mixing ?
A-1/-_ |
AZ2)+A Double-A hypernucleus ~75 MeV
2xB _L i
XBA| | B AA ( A-EJQ'S. ®S AP, A Large 3-body force ?
~300 MeV —
ﬁBM A_L\(Z-Q)H‘l —X mix.~a few %
v (A-2)g s ®SA2
N Y
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A-A Interaction

My <2xMy - Bag =

Weak Decays

H particle mass
H + (A-2)



= hypernuclei potential

“ A, X, 2, K inNeutron Star Core ?
k.’

2m,

O Chemical Potential:  u, =m, + +HU (k)

<z Ux<0,Ug<0

Uy >0, Uxz<0

Fraction

U> >0, Uz>0




SKS+ Spectrometer

Ax=0.3 mm (RMS)
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Gamma-ray Spectroscopy
of Light Hypernuclei . Tamura et el

= Spin-flip B(M1) measurement for ga in nuclei
LiK @y ) aLiat 1.5 GeV/c: M1:3/2+—>1/2+
== AN interaction in p-shell hypernuclei
10AB and ""AB
== Radial dependence of AN interaction in sd-shell hypernuclei
19AF : easiest in sd-shell
== Charge-Symmetry Breaking in AN interaction, and Spin-flip excitatior

(K", m") reaction
= 4aAHe(M1:1+—>04)
¥/¥/¥V/ 4



Hyperball-J

Single (r.e.~70%) x 30-40
- peak efficiency ~ 7% at 1MeV

( x3 of Hyperball)

Mechanical cooling (under development)
-- Lower temp. for less radiation damage
-- save space for flexible arrangement

PWO background suppression counters
replaced from BGO for higher rate
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Grant: ~ 3.3M$, 2005-2009
“Gamma spectroscopy of
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+ Waveform readout (under deveopment)
..................................................... [PSTPTR N, => Rate Iimit ~2x1 07 partiCIGS ls

(x5 of Hyperball)
=> Yield: x 15 for single y

x 45 for vy



Fvidence for K'pp In F
jﬁi’—— 65122977 __%> JA&

A Search for deeply-bound kaonic nuclear
states by in-flight *He(K",n) reaction

E15
NIUDA M. Iwasaki, T. Nagae et al.

p

e == A bridge from Kp(A(1405)) to K-Nucleus
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In-flight (K-,n) reaction on *He

K +'He — <K'pp>+n 01=9 MeV
<K-pp>—3'A+p—3'p]t'+p ov=15 MeV

Cylindrical detector system
( around target )




Summary

== J-PARC Construction: 2001 ~
== ~/0% completed

== Beam commissioning: LINAC( Oct., 06), RCS( Sep., 07),
MR( May, 08)

== Beam from MR: ~ end of 2008
== Day-1 Experiments in preparation

E hypernuclei
== Hypernuclear gamma-ray spectroscopy

== Deeply-bound Kaonic nuclel

== etiC.
- &%



