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‘ J PARC = Japan Proton Accelerator Research Complex

Joint Project between KEK and JAERI




Location of J-PARC at Tokai
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Phase 1 and Phase 2
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KEK Portion Hadron Experimental

= [hasel Facility

Phase 2 3 GeV Synchrotron  Materials and Life
JAERI Portion (25Hz) Experimental Facility

Nuclear 1
Transmutation

Linac
(Superconducting)

Linac
(Normal Conducting)

50 GeV
Synchrotron

Neutrinos to
SuperKamiokande

— Phase 1 + Phase 2 = 1,890 Oku Yen (= $1.89 billions if $1 = 100 Yen).
— Phase 1 =1,527 Oku Yen (= $1.5 billions) for 7 years.
— JAERI: 860 Oku Yen (56%), KEK: 667 Oku Yen (44%).




J-PARC Construction Schedule
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Goals at J-PARC
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Target Nucleus

Proton (p)
Neutron (n)

O mump-

Proton (p)
3 GeV, 50 GeV

Need to have high-power
proton beams

— MW-class proton accelerator

© Muon (u)
Pion (r)

O

T — uv
© Neutrin

m Kaon (K)

- Anti Proton (p)

b Neutron (n)

- Materials & Life Sciences at 3 GeV
- Nuclear & Particle Physics at 50 GeV —
- R&D toward Transmutation at 0.6 GeV

(current frontier is about 0.1 MW)




Materials and Life
Experimental Facility

Materials & Life Experimental Facility
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Number of Users: about 3,000
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Neutrino Experimental
Facility
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T2K Experiment
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T2K = Tokai to Kamioka Intense neutrino
beam by 100 times
at KEK 12 GeV PS

vV

Muon neutrino beam
Super-Kamiokande

a8

— (Kamioka)

J-PARC

Change to (Tokai)
Change to

Ve

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
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From K2K to T2K
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Vi r SRR Flux (v,) at J-PARC 50 GeV PS

Number of Users: about 400

(about 1/4 from Japan)

06

BEE

08 1
sin220

> 100 x Flux (v,) at KEK 12 GeV PS

11

Hadron Experimental
Facility

Number of Users: about 600
(about 1/3 from Japan)
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Pion Implantation (1)

Meson Implantation
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Inside nuclear matter
the order parameter
for pion could be
reduced by 1/3 (i.e.,
partial restoration of
chiral symmetry)
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K. Suzuki, et al., Phys. Rev. Lett. 92, 072302 (2004)
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Pion Implantation (2)
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I<qg>, 7l order parameter

T. Hatsuda and T. Kunihiro, Phys. Rev. Lett. 55 (1985) 158.

Inside nuclear matter
the order parameter
for pion could be
reduced by 1/3 (i.e.,
partial restoration of
chiral symmetry)

W. Weise, Nucl. Phys. A443 (1993) 59c.
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These will be Day-1 i
experiments at J-PARC | Strangeness Implantation
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| ] T. Nagae, et al. (2005)
4He(K™,p)X Missing Mass (MeV/c %
Experiment by M. Iwasaki, et al. (2004) : Theory by Y. Akaishi, et al. (2002)
Hyper nucleus
. . : L < K. Tanida, et al.
Nuclear shrinkage is also observed for A implantation inside the nucleus (2001) 15

KEK/JAERI (and JAERI/KEK) MoU
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Ground Breaking Ceremony
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June, 2002
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Linac Construction at KEK-Tsukuba
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Inside of
Drift Tube
Linac

" Moved from KEK
| to Tokai at the end
of June, 2005.

On October 30, 2003, a successful acceleration of 6 mA
at 20 MeV. On November 7, 30 mA was achieved.
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3) Construction

3 GeV Quadrupole Magnet
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Vacuum Pipe (3 GeV) and RF Cavity
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Vacuum Beam
Pipes for 3 GeV

material
(Finemet)

50 kV/m
Attained.

Salt Farm in the 15th Century 24




“" Archeological studies on the site
were completed in August, 2004. -

Upgrade Plans for 50 GeV
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Power beyond 1 MW (neutrinos to study CP violation in the
leptonic sector)
— Design study was advanced to 1.3 MW.
— Possibility up to 2.7 MW is in progress by the Accelerator group.
— Users want up to 4 MW.
Muon Storage Ring (LFV, muon g-2, etc.)
— Need additional extraction beam line.
— Exit was already prepared.
— Anti-protons together with muons?
Polarized Protons
— Study group was formed.
— Installation of Siberian snakes seems possible.
Heavy lon Acceleration
— Interest exists among users.
— Need technical studies.

26




World Centers
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Materials and Life Science: One of three world neutron centers.
Nuclear and Particle Physics: World unique Kaon Factory. One of
three world neutrino centers. For antiprotons, GSI will form a center.
For transmutation, a world unique center.

Less than 3
years before
@ Center for neutrinos the J-PARC
i 1
@ Center for neutrons @ Antiptorons completion !
27
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Uniqueness of the Project - Multipurpose Facility
— Variety of secondary beams + Variety of frontier sciences.
International Research Center
Present Status
— Construction for both equipments and facilities: Almost on schedule.
— Budget: 7 year project instead of origianl 6 year project.

— Ancient salt farms: Archeological studies were completed. No major
impact on the schedule as compared to the delay in budget profile.

Issues
— Timely completion of the construction.
— Organizational structure at the operational stage.
— Realistic operational budget.

— PAC (time and place), Budget for experimental facilities, Power Users,
Beamtime Fee, etc.

First Example of the Joint Project between the Past Two Agencies,
Monbg-shg and SIA.

KEK JAERI
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