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B \What is J-PARC?
B Nuclear and Particle Physics@ J-PARC
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Location of J-PARC at Tokal

B Closer to beach...
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Aim for MW class facility

Power map of worldwide proton accelerators
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How J-PARC can provide answers for

How matters (hadrons) are formed?
Confinement is understood? I
How hadron properties are emerged?

How matter-dominant universe is emerged? .
CP violation in quark sector
CP violation in lepton sector

--=Origin ot Matter

Sakharov’s necessary conditions
violation of matter number: Ov 8 3, pdecay
CP violation
out of equilibrium




Hadron PNYSICS



Current Problems in Hadron Physics

B Confinement Understood?

BHow hadron properties
emerge from confinement?




How we create dense matter?

B HE Heavy lon |
Collisions? ppn

B High temperature ppnK- ‘

- EStrongly Interactinga i sl ' p=0.14/fm?3

Quark -Gluon Plasm - _ )

a.k.a perfect quwd




FINUDA (Japan-Italy Coll.)
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Rich Structure of Nuclear Matter with Stran

Nu~ Nd~Ns  Possible existence in Neutron Star
e % Strange Quark Matter ( Electrically Neutral, Mass —20) i

p.n,A, 50,5 World made of u, d, s

High Density

== AA, = Hyper-Nuclei
= 3 AA-Hyper Nuclei

39 A-Hyper Nuclei
1 =-Hyper Nuclei

\| Normal Nuclei : World

made of u,d quark
71




Lattice QCD =NN, =N Interaction
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Hadron Mass in Dense Matter

H\ector meson
mass can be
significantly
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Early Phase Experiments at Hadron Hall

=ZHyper-Nuclei, AA Hyper-Nuclei
Spectroscopy of Hyper-Nuclei
Neutron Rich Hyper-Nuclei
=Z-Atom, Pentaquark,....

Kaonic Nucleli
Kaonic Atom
Eta meson Nuclei

Product|on
target (T1) .2
< 3

30 (— 50) GeV /
primary beam




=lavor PNYSICS



T2K Collaboration

B 12 countries, 61 Institutions, >400 collaborators

B Canada, France, Germany, ltaly, Japan, Korea, Poland, Russia,
Spain, Switzerland, UK, US
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: _ Super Kamiokande
Neutrino Experimental

Facility

Number of Users: about 400

(abou.t 1/7 from Japan)

. ’ 50000k AF Loz
Experiments with Intense”

Neutrino Beams
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Neutrino Mixing Angle CL 90%
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Kaon Rare Decay Experiment
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Search for T-Violation
(KEK-PS E246/E470->J-PARC EO06 = TREK)

B Time Reversal Violation with Muon

‘1 E246 (1999) 90% C.L.

E246 (2004) 90% C.L.

E06 (TF.’E';K) 90% C.L.
assuming ﬁ’J— 0.0000+0. DOO?

Mode! Pred:cttons '
Multi Higgs doublet




Lepton Flavor Violation
(J-PARC P21)

mVery small SM 0+
background ~ 10¢ -
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M uon Le pto N Neutrino mixing
Flavor Violation

Neutrino 7v8ying 1s established
by discovery of neutrino
oscillation. However, lepton
flavor violation (LFV) of

charged leptons has never been
observed so far.
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Predictions from SUSY Seesaw Models



Cuitent rasulc is 3.4 sigma above
from the SM value
M |f LHC discovers SUSY, tan B can
be determined to A, 5 < 20%
LOI submitted in 2003 to improve
the precision (AGS) by up to-one
order of magnitude at J-PARC

Efforts toward a proposal have

- = - +
started to realize the experiment in e
the earlier phase of J-PARC i
a S e E821 (97) L
B Technical feasibility of bunch f— E821(98)
sequences and beamline are being E621 (99)
explored Eam (00)
B Harmonics changes in the MR and w?r:d([mere

kicker design are key issues

B KEK designed new inflector for a
better muon injection efficiency

B g-2ring to be shipped from BNL

116 590 000
116 591 000
MdRR-2007 e'e
116 592 000
116 593 000
116 594 000
116 595 000



International Collaboration

. BNL E949 detecﬁcl)r - FNAL E906 Dimuon Spectrometer
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Phase 1

—_— Phase 2

R&D for Nuclear
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Ground Breaking Ceremony

June, 2002
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Beam Dump



Hadron Exp. Hall Completed!

lBeam Ilnes are belng |mplemented







Success In RCS
Acceleration/Extraction




Successful Beam at MR (3 GeV)

B May 22, 2008 :Circulated / RF Captured/Dumped




RF capture

- f,=1.671459 MHz : RF frequency of MR is adjusted to the frequency of RCS

- V=160 kV.
- Dump kickers are switched on after 1000 turns from beam injection (5.384msec).
Py -
Operating point: o . DCCTs
v,=22.34,v,=20.77 i L =
14t
At 10:27pm on May 22, <. : Uy
3 GeV proton beam successfully ] I
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Summary
B J-PARC is Multi-purpose facility with high

power proton beams; will be operational
soon




3 GeV Extraction Area




50 GeV Synchrotron Ring

Waiting for the bélam
in May 2008 '



MLF Building




Completion of the MLF Building




Materials & Life Experimental Facility

Number of Users: about 3,000

Neutron Beam Lines Ry
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Neutron Beam Lines
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Neutron Source
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Muon Beam Production Area




Hadron Hall in August 2007

T , = - === Hadron Hall
Electricity Bldg.

Water/Air  Magnet PS Bldg.
Plants




Completion of the Hadron Hall Building




Hadron Experimental Hall
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Original Plan for Beamlines
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Hadron Hall — phase-1

Fig.9
HadronHallLayout Plan
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were
completed.
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