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J-PARC Facillity
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Hadron Beam Facility

Materlals and Llfe SC|ence
Experlmental Facility

i Nuclear
Transmutation

50 GeV Synchrotron
(O 75 MW)

3 GeV Synchrotron
(25 Hz, 1MW)

J-PARC = Japan Proton Accelerator Research Complex

Linac
(330m)

Joint Project between KEK and JAEA
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~ Anti Proton (p)

b Neutron (n)
Need to have high-power

proton beams Materials & Life Sciences at 3 GeV
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)

Target Nucleus

Proton (p)
Neutron (n)

O mm=pp-

Proton (p)
3 GeV, 50 GeV
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Materials and Life
Experimental Facility

Facility similar to SNS in the US
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> Materials & Life Experimental Facility
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Number of Users: about 3,000

Neutron Beam Lines %

(23 total)
\

Neutron Scattering Area

J-PARC

£ Scattered
 Neutrons |

Proton Beam
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J-PARC

Example of Neutron Instruments
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Life
Science

Protein Dynamics
Analysis Instrument

(DIANA)

Versatile powder
diffractometer
- JAEA

IBARAKI Biological Crystal
Diffractometer
\ — Ibaraki Prefecture

Super High Resolution
§ Powder Diffractometer
47 =(SHRPD) - KEK
i — Diffractometer for
Biological X’ tallography

(BIX-PN) — JAEA

4d Space Access Neutron
Spectrometer(4SEASONS)
—Grant—in—Aid for Specially
—Promoted Research, MEXT,

High—intensity Versatile
Neutron Total Diffractometer
- KEK

Materials
Science

[ =

High—intensity SANS (HI-

SANS) - JAEA

i r"’"’

IBARAKI Materials
Design Diffractometer
— Ibaraki Prefecture

4

) Neutron Resonance Spin Echo
Neutron Reflectometer with spectrometers

Horizontal-Sample Geometry - KUR, Kyoto University
- KEK



Hadron Experimental

Facility
Number of Users: about 600 : _ : : .
(about 1/3 from Japan) e R I N —

it -

Experiments with Intense K-Meson
Beams (Kaon Factory)



_ 0{‘
{0

J-PARC

Hadron Experimental Hall (Phase 1)
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*| (on the guide rail

for Phase 2)

Strategy of how to construct these beam lines depends on
experimental programs ! .... Needs opinions from PAC!

)



Proposal by the

Project Team, which is
based on recommend-
ations by the previous

Committee for 50 GeV.

Strategy for hadron beamlines
1 8 N 1 B 1 Qe

A possible Schedule of Beam Delivery

Need PAC input on the strategy of how to
construct these beamlines in time-wise.
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Neutrino Experimental
Facility

Number of Users: about 400

(about 1/4 from Japan)

: : 50000r> KFxLa7
Experiments with Intense

. 204 FPMTH112000%
Neutrino Beams

1996~ 11
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P T2K Experiment

J-PARC
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_ . - Intense neutrino
T2K = Tokal to Kamioka beam by 100 times at

KEK 12 GeV PS

/

Muon neutrino beam

Super-Kamiokande

—" (Kamioka) N (Tokai)

Vu

Ve V].,t

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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{s¥ Accelerator-Driven Transmutation (ADS)
— I D N D D N N M EOn
Atomic P Partition Transmutation
StZ't"Eﬁn e B 73 BREHINE

] a—
=

High-Level |4 \ Short-lived
Waste J Nuclei

Without transmutat ion .- Long-1ived

' Nuclei
With Transmutation --- giscas)

‘IIIIIIIIIIIIIIIIIIIIIIIII> —

Radiation Level (about 1/200) oo

Takes [~104 yrs to reach Takes 0 reach
the negligible level : the negligible level
Phase 2 Project




O\ 4 Phase 1 and Phase 2

J-PARC
__J 8§ § J | j=psnl

—— Phase 1 KEK Portion Hadron Experimental

Phase 2 8 GeV Synchrotron Materials and Life
JAEA Portion

Nuclear

Transmutation
Linac

(Superconducting)
e

Linac
Normal Conducting

50 GeV
Synchrotron

Neutring
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 ~8 years.

— JAEA: 860 Oku Yen (56%), KEK: 667 Oku Yen (44%).
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J-PARC Construction Schedule

Year
Items

JFY2001

JFY2002 | JFY2003

JFY2004 | JFY2005

JFY2006 | JFY2007

JFY2008

2009 ~

Linac

3GeV RCS

Bui diné Constfuct|i

E Power Feed

§7 ‘e?cé I%st é

50GeV MR

MLF
(Materials & Life)

Hadron

Neutrino

Beain donmiiss
ARER\

ioriingi

Gpérétibn
N

BUfIdlﬁﬁ ﬂeSJgn ; ; E d

uilainﬁ Coﬁstruction

. Installdtio

i

Infrastructure|

Salt Farm Assets
A

Building Construction

Equipmént §Drzwin§, Fabricat

ion, Installatlion:

Braﬁing

| Building Construétio

Bﬁildinglconstrﬂctibn E

Drawing, Fabrication, Instal

Beam:

lation |

Construction
Start

NOW

Facility
Operation
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J-PARC
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June, 2002
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‘," Construction Status of J-PARC

J-PARC

Materials and Life RN
Experimental Hall Hadron Eﬁ(ﬁ?r'mental

3GeV Synchrotron =
(Circumference 350m) i

| 50GeV Synchrotron

(Cirumference 1600m)

8 W - —

b b ¥ - i

ER18E2BEEE
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Klystrons + Electric Powers
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From 3 GeV to Life & Materials
50 GeV Synchrotron Tunnel Experimental Hall 20



Final Construction Area Neutrino Decay Volume
for the 50 GeV Tunnel

Epar |

Hadron Experimental Hall From 50 GeV to Neutrino Line 21



Experlmental H’all _,-A; i, 2o

|

Installation of Outer Liner Extraction Area for Neutron Beamlines







Hadron Experimental Hail

About 70%
of the
facilities
were
completed.

VABAs pNan-n,

¥ " !_!
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Salt Farm in the 15th Century 25



L

" Archeological studies on the site

were completed in August, 2004. 26
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O\ 4 World Centers

J-PARC

.} | _§ § | J° J° pyEpmpny
N

4 . . .
e 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.

e For transmutation, a world unique center.
\
-
J J ;kJ
ISI ﬁﬂ ’ -
© A
/P GS! é
\SVARN

CERND

\ T NS
\, &

7

o Less than 3
2 years before

@ Center for neutrinos the J-PARC

: completion !
@ Center for neutrons @ Antiptorons P
27
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Total Expected number at
the J-PARC Cener
330 Regular employees
280 Temporary (Outsourcing)
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‘p’ J-PARC Center & Two Organizations

J-PARC
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2
o’ Cost Analysis for Operation Budget

J-PARC
. J 1 B N }§ § ¥ Q§wiem
MY . i
5 55 o Operational Cost vs. Opeartional Hours ]
(Linac Energy: 200 MeV)
20,000 | 190 Oku Yen .
15,000 Proportional Charge for Electricity
Basic Charge for Electricity + Misc (about 1 Oku Yen)
Experimental Equipments
10,000
MaintenanceFee -3
5000 F e ]
T Personnel (Outsourcing)
0 f t i f t f i t t f t i f

0 1,000 2,000 3,000 4,000 5,000 5,448

Operational Hours (hours)

Among 190 Oku Yen, 11.5 Oku Yen is proposed for experimental devices.
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{07 Commissioning & Linac Energy Recovery

J-PARC
. I N R ' 0 @ Q}SpeEny
MW
1 0' B i
Expected Beam Power at 3 GeV ) e
0.8 L LW
. / 400 MeV instgllation
/
nDey I~ — Construction
'
54 .’ needs to start
. ’
12 \ hopefully from
P
-
_=F i the latest from
// JFY?OOS JFY;OOQ JFY2010 JFY2011 JFY2012 JFY%013 J FY2009 ’
KEK PS ' ; p
Power ; ' :
Completion of Completion : !
200 MeV Linac of T2K ; E
3 GeV : : ' I ;
Neutron and Muon | Censtruction . Beam Test Usage for Experiments
ﬁ%gg; - Particle Construction Usage for Experiments
T 2 K Experiment Construction Usage for Experiment
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J-PARC

PAC

.} | _§ § | J° J° pyEpmpny

m Nuclear and Particle Physics

Submission deadline for the first proposals: April 28, 2006.
Proposals are accepted at the J-PARC Center.
Institute for Particle and Nuclear Study at KEK formed PAC.

PAC meeting: June 30 - July 2, 2006. The results will be sent first
to the Director of IPNS at KEK and then to the J-PARC Director.

The J-PARC Director shall inform the results to individual
experimental groups.

m Call for proposals for neutrons will be made at a reasonable
time (most likely, within a year or two).

Need to establish the PAC system.
One PAC within the J-PARC Center is under consideration.

m Call for Lol's in the areas of Muon was announced in 2005.

The first evaluation was made at the MuSAC meeting at J-PARC.
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o’ Upgrade Plans for 50 GeV

J-PARC
.} | _§ § | J° J° pyEpmpny

m Upgrade to 50 GeV (currently 30 GeV for slow and 40 GeV for fast).
Expansion of the Hadron Experimental Hall.
An additional detector at 2 km for neutrinos, etc.

m 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.
m  Muon Storage Ring (LFV, muon g-2, etc.)
— Need additional extraction beam line.
— Exit was already prepared.
— Anti-protons together with muons?
m Polarized Protons
— Study group was formed.
— Installation of Siberian snakes seems possible.
m Heavy lon Acceleration
— Interest exists among users.
— Need technical studies.
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Summary

m  Uniqueness of the Project - Multipurpose Facility

Variety of secondary beams + Variety of frontier sciences.

m International Research Center
m  News during the Past One Year

Construction for both equipments and facilities: A slight delay, but almost on
schedule.

Peak in the construction budget in JFY2006 (good news to us).
J-PARC Center started.
An external review on the operational budget.
KEK Tokai campus established.
Birth of JAEA. Shutdown of KEK-PS from JFY2006
First call for proposals for 50 GeV.

m |ssues

Timely completion of the construction.

How to grow the organizational structure at the operational stage (J-PARC Center).

Realistic operational budget.

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

Linac energy recovery, Phase 2 funding, etc.
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