¥
0P October 16, 2008
J-PARC 6t J-PARC PAC Meeting

J-PARC Status

Shoji Nagamiya

J-PARC Center

High Energy Accelerator Research Organization (KEK)
Japan Atomic Energy Agency (JAEA)



-

J-PARC Facility
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50GeV Synchrotron (1600 m) Superconducting magnets for
neutrino beamline
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Bird’'s eye photo in January of 2008
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P4 Number of Beam Particles
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.} | _§ § | J° J° pyEpmpny

Beam Flux at the Full Power Proton Beams

H of particles H of Typical number
per one particles per | of particles at
proton second one beamline*)

Neutron 80 1017 10 8
Muon 104 1011 10 '
Kaon 104 1010 10 °
Neutrino 6 1071° 3x10 '

*) Number listed here is at Super Kamiokande.



J-PARC Construction Schedule

Feb. 27 2006

ltems Year JFY2001 | JFY2002 | JFY2003 | JFY2004 | JFY2005 | JFY2006 | JFY2007 | JFY2008 | 2009 ~
Eépmer%eej'ém_ inst | 1 Beam Commiissioning
o N A e i R V
Building Designy ¢ iitling Constructi ; ]
. NN — — | 1
Linac Equipment 'D? ent! Drawing, Fabrication, Installation : Beim
Buiding Design| | i o |
3GeV RCS  [Equipment Design | Equipment Drawing, Fabrication installation !
- ees—
Ll
[}
Building De'sign uild E
50GeV MR ing, Fabrication, |nstallation | ! 1
1] :
Bum DI'S'QH Building Cofstruction |
MLF Equipment Design | | L] L 1 LE] Lm0
(Materials & Life) | | i |EquipmentiDrawing, Fabridaflon, Installatio
! i | 1 !
Building Desidn Buidirg Construction | |
Hadron Equipmient Drawing, Fabrication, Inbtallhtion cam
) i !
ad o L L [ i
Neutrino BUI“M i B.uildi.ng C.}onstrucftion. .
Drawing, Fabrication, Installation
Bt Drawing| Fabrication; Installati i
Infrastr'ucture | rawing| Faboricdtion; Installation H
Ll
[}
Salt Farm Assets :
'\
Time when this NO_#/
Construction schedule was created Open to
Start (J-PARC Center started) Users
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o’ Preparation of Neutron Equipments
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e 2 m liens ar
3 bleabl ens are IBARAKI Biological Crystal
aval a e Diffractometer
+ Application for Super High Resolution .~ Ibaraki Prefecture
equipment open to Powder Diffractometer . '
public. (SHRPD) - KEK Nuclear Protein Dynamics
« About 10 Interaction Analysis Instrument
. . (Hokkaido, JST) (DIANA) - JAEA
equipments within T o2 |
| i (& T 3
JFY2008. 22 | Fundamental |77
Beam Test physics
W (KEK)
(JAEA) = z
_/ 4d Space Access Neutron
- Spectrometer(4SEASONS)
" —Grant-in—Aid for Specially
~ —Promoted Research, MEXT,
lIzr.omton beam
. EEEEEEEEN
Life
Science K
High—intensity Versatile
Neutron Total Diffractometer
. - KEK, NEDO
Materials —
o n;
Science

IBARAKI Materials
Design Diffractometer
— Ibaraki Prefecture

. d
High—intensity SANS (HI- Neutron Reflectometer with Erllglneerlng
SANS) — JAEA . Diffractometer
Horizontal-Sample Geometry — JAEA

- KEK
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a»? Example of Test Results in June, 2008
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100
: 2008.06.21 (8.3Hz 1.5hour)
i SiHALE T

4 S FREE 0.0353+-0.0003%

Obtained at

/ KEK KENS

Result at J-PARC
(world record)

1L | ol Mﬁ nn AﬂMhMJ\M/NW[\/ | | M.M H.|ﬂ ol

Bragg Diffraction

intensity / arb.unit
S
|

152 1.34 1.36 1.38 1.40

Lattice distance d/ A



New Invention for Moderator
I D D D O O N

Neutron Source

J-PARC
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oo’ Muon Beam Area
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J-PARC

407 Muon Lifetime and Muon Rotation
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[2D Histogram of coincidenced hit |

0.8 —

FYUARY— (FExHRi:)

5t
|
B

|

l

Eptnes T o8
1 A Fi September 26, 2008
Coincidenced Hitmap from MUSE007107_01_001_000.edb, gap = 30 | fwd
Entries 4883586
Mean 1.3e+004

RMS 2898

| —

/L -
Lifetime = 2.2 us } ° 100

Muon Spin Rotation in a Magnetic Field

12000

13000 16000 18000
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J-PARC

Expected Power vs. Actual Power
. J 1 B N }§ § ¥ Q§wiem

November of 2003
MW
10 - g
Expected Beam Power at 3 GeV o I
0.8 7 4 K\. -
/ 400 MeV instgllation
Tl in 2008-201(
on Day 1 47
\" :
/
0-4 15years |7
X I ahead ' '\
ctua s
0.2 3 200|MeV
\ <P on Day 1
®
<ExpPs 71 JFv2007 f JFY2008 + JFY2009 | JFY2010 | JFY2011 | JFY2012
Power : : : '
Completion of Completion ’ " { b
e | | =iz . Power at KEK-Booster = 3 kW
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o’ Recent Major Events
J-PARC
. I N R ' 0 @ Q}SpeEny
2008 2 Beam power of 5 kW/pulse (130 kW equiv.), 50 kW extracted at 3 GeV
3
4
5 Injection, RF capture and extraction with 3 GeV beams at MR (5/22)
___ Production of neutrons (5/30)
6
7
8
Beam power of 12 kW/pulse (300 kW equiv.), 210 kW extracted at 3 GeV
9 | Production of muons (9/26)
10
11
" Acceleration of Beams at the 50 GeV MR
12 . Neutrons + Muons: Beam Usage for General Users

13



Neutrino System at J-PARC

295km to
Super-Kamiokande

Muon
Monitoring Pit

Ilnhmmﬂm
Target Station

Final
Focusing
Section

y ;
SN

Proton Beams

__J 8§ § J | j=psnl

Preparation Section

ha

Near Neutrino Detector |

. Beam Dump

. Decay Volume)

SCFM at ARC Section,
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{s* Production Area and Decay Volume
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Production Area Decay volume
(p+A—m) (k= p+v)
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P4 Detection of Neutrinos

J-PARC

. 0 §g § § N N Fmpmmm
Purified Water 50,000 tons First Detector in Tokai
Over 10,000 phototubes Za el | S

Cerenkov light after neutrino interactions with water

o

Neutrino beams

(1/1000 seconds from
Tokai to Kamioka)

Super Kamiokande _
First Detector

30 million neutrinos/second.
A few trillion neutrinos/day
Pass through the detector

To be detected is, however,
Only 10-20/day

16
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o’ Hadron Experimental Area
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Now

Summer in 2007

17
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o’ Budget Request for JFY2009
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m Operation of the Facility to 7 Cycles (154 days)

— 85 Oku Yen for KEK and 85 Oku Yen from JAEA were requested
from MEXT to the Ministry of Finance.

— However, we were told that “the budget is very tight next year”.
m Linac Energy Recovery

— 21 Oku Yen was requested. Three years from JFY2009.
m Others

— 2 neutron beamlines + equipments
most likely covered by the other category of the money.

— Research buildings?

— Lodging
Very unfortunately, this request was not approved at MEXT.
Negotiation with Tokai Village (discussions with the Mayor, etc.)

Also, negotiation with local lodging association is in progress.

Usage of JAEA lodgings, etc. is also in progress. 18
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o’ How to Grow Operational Budget?
b--------lﬂﬂ
= JAEA

— JAEA is not an organization to provide an open access/service
fully to public (JAEA is not a user-based institution).

— MEXT proposed to introduce a new scheme (which has been
adopted by the SPring-8) so that the Government takes a
responsibility to open the facility 100% to users (broader than the
usage which is related to nuclear energy mission alone).

— In this case, the JAEA will take a responsibility for the operation
of the facility, whereas a “contractor” must be assigned to
promote scientific programs (e.g., management for selection of
experimental proposal) on behalf of the Government.

m KEK

— KEK is an organization to provide an open access/service to
university and other academic institutions.

— MEXT is discussing possible mechanisms of how to provide a
growing J-PARC operational budget, since the total KEK
operational fund cannot grow too much.

19
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o’ Progress Since June
J-PARC_--------IDI]
s JAEA

— MEXT started to create a law to adopt a new budget scheme
(which has been adopted by the SPring-8).

— MEXT already proposed new budget to construct new neutron
beamlines which can be operated by this new budget scheme.

— This new law will be discussed in the Diet in early next year, to
make it effective from next JFY.

m KEK + JAEA

FHFRBER . XHEHNEHMHATE
— After good news of three Nobel L. /—RIESZT
Prizes in Physics, the Govern- AT BFTHESE e just rumors

ment might be moving toward /£ NIAD RS- REERIT, X
9 9 mmgﬁﬁgmmmmmmqum

approval of “new” supplemental  #atEsoxmEsFmERER(-PARC) DERZ

FRERDHIAHEED-,
budget???  accelerate budget/v

for J-PARC??? /—RIBEOHBEGET=TINFR- 181 FRER  (X R D
BOERBRTCIBRINT-, RNOBRFORERLEOHMRES

Accelerate budget / EFRHTHBEROBGEBED-VERL,
for ILC?7?? BHES1081281185539

YOMIURI ONLINE 20
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o’ Growing Visitors
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m Open House
— August 10: 2,600 Visitors came for the J-PARC Open House.

m Diet Members + VIP's

— During the summer time, we had visit of Minister, Upper House
members, Lower House member, and many VIP’s. Almost every
week we had these visits. Still now.

m J-PARC Users

— Users Office is functioning more smoothly than before (housing,
rental car, etc.)

— Official financial accounts for user groups are being prepared.

m Office Space
— NTT area is being renovated by the Ibaraki Prefecture.
— Office space will be available from December this year

21
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o Summary
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m Uniqueness of the J-PARC Project - Multipurpose Facility

— Variety of secondary beams — Variety of frontier sciences (Materials, Life,
Particle and Nuclear, Nuclear Engineering, etc).

— From “basic science” to “industrial usage”.

m  News during the Past Half a Year

— Construction for both equipments and facilities: On schedule.
Main Ring injection and extraction with RF capture succeeded.
Production of neutron was successful.
Production of muon was successful.
210kW beams was extracted from 3 GeV.

— The Users Office became more active.

— New scheme of the operational budget for the JAEA portion is in progress.

— Will deliver beams within JFY2008 for both Materials and Life Experimental
Hall and the Hadron Hall. Beams for neutrinos will start from April of 20009.

m [ssues
— Linac energy recovery.
— Operational budget ... We are setting the highest priority here.
— Internationalization of the J-PARC Project. ... Urgent but not yet attained.
— Creation of mechanism for usage of neutron beams by industries.



