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J-PARC O #3545

Japan Proton Accelerator Research Complex
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(@Intensity Frontier

Materials & Life Science at 3 GeV
Nuclear & Particle Physics at 50 GeV —
L R&D toward Transmutation at 0.4 GeV
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~450 (JAEA and KEK)
~400

>1, 52412M ( Phase-I)
~150{8M in 2014 (180%)
1788 in 2014 (200%)
2,200\ in 2013 (4,500%)

Neutron 3,000*
Muon 300*
Hadron 600*

Neutrino 500
ADS 100*

*3-5%FT




Accelerator Materials & Life Science
Experimental Facility(MLF)
LINAC ..
Length 350 m Injection Energy 3 GeV
Accelerated. Particles Negative hydrogen Repetition Rate 25 Hz
Y SO Neutron Source
Peak Current 50 mA Target Material
Pulse Width 0.5ms Number of Moderators 3
Repetition Rate 25 Hz Life time ~1 year
Freq. of RFX, DTL, and SDTL 324 MHz Moderator Material Supercritical H2
Moderator Temperature/Pressure 20K /1.5 MPa

RCS (Rapid Cycling Synchrotron) = Phase-I goal 1.0 MW Number of Neutron Beam Ports 23

Circumference 348.333 m

Injection Energy 400 MeV

Extraction Energy 3 GeV

Repetition Rate 25 Hz

RF Frequency 0.938 MHz - 1.67 MHz
Harmonic Number 2

Number of RF cavities 23

Number of Bending Magnet 24

MR (Main Ring) Phase-l Goal 0.75 MW
Circumference 1567.5m
Injection Energy 3 GeV

Extraction Energy 30 GeV (50 GeV)
Repetition Rate ~0.4 Hz

RF Frequency 1.67 MHz - 1.72 MHz
Harmonic Number 9

Number of RF cavities 6

Number of Bending Magnet 96

Muon Source
Target Material
Number of Muon Beam Extraction Ports 4
Neutron Instruments*
Open for User Program (General Use) 18
Under Commissioning/Construction 1/2
Muon Instruments*
Open for User Program (General Use) 2 (1)

Hadron Experimental Facility

Injection Energy 3 GeV
Extraction Slow
Repetition Rate 1/6 Hz

Target Material
Number of Neutron Beam channel 4 (2 under construction)

' Neutrino experimental facility

Injection Energy 3GeV
Extraction Fast
Target Material

Repetition rate 1/2.4 Hz (1Hz)
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Muon Spin Rotation (uSR)

...sensitive spin probe for local electronic state

Paramagnetic Ordered (ferromagnetic)

¢ o @
L) @

Oscillating signal
efrequency
erelaxation rate
eamplitude

Time [us]

However, it is not sensitive to the long-range structure.
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The 12 fundamental fermions and 4 fundamental bosons.
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Quark Gluon
cooling Plasma
bv evzoncion
Hadrons “gas” -> perfect liquid
Baryons Mesons
®¥ il Hadron Physics
(J-PARC) -
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S')\;‘;fr']‘;;is‘l superconductive
Star | Neutron s_tg] quark star?
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PRL 112, 061802 (2014)

15+ < — ——
r [ |
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g | CI . = {30
g i - Rk
> 1of | -C Super-Kamiokande
o i
o i *m0 cut o
e i when Ex
E
Z. i
26
—‘—_"_ = : —Am_§3>0 [NH]
0 AV S5f e Am3,<0 [IH]
0 1000 2000 3000 90% CL (Am3,>0)

Reconstructed v energy (MeV) 90% CL (Am3,<0)

28 v, cand evts
4.92+0.44 BG evts expected

/.30 excess over BG
DEFINITE CONCLUSION STARTED TO MEASURE CPV phase 6!!
=» OPENED WINDOW TO CPV DISCOVERY
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ADS technology without MA fuel
APOWGF (Pb—Bi core, Acclerator, Operation Experience)

30MW-beam, 800MW,,

ADS Demo=>MYRRHA - MA transmutation

~2.4AMW-beam, 50~100MW,,

-Demonstration of ADS .
N ' Physics of MA fuel and Target Development

Improve Window Material

J-PARC MYRRHA
Pur—| Elemental Technology .
bose (Target. Physics) System demonstration

Proton:250kW Proton:2.4MW

Power!  5ore: 500W(10W,,, ) Core:50~ 100MW

MA Simulate MA loaded core Small Amount Irradiation
(Several tens kg)

J-PARC Transmutation

] I
m%ﬁ B, B3 " i Experimental Facility * Lead the worldwide RD&D for transmutation technology in
' " A 250kW-beam cooperation with J-PARC and MYRRHA

e ‘," 3 z : -Pb-Bi target ADS core ¢ Obtain knowledge & experience to realize ADS in 2030th
Basic tests (Pb g
2010 2020 2030 2050 . Year
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Charge (pe)

Super-Kamiokande 1V

T2K Beam Run 560041 Spill 2343442
Run 72739 Sub 623 Event 150503351
14-06-0B:12:21136
T2K beam dt = 2820.7
1335 hits, 4920 p=

ns
Inner:
Quter: 3 hits, 2 pe
Trigger: Ox800Q0007
b wall: 312.3 em
Evis: dd45.6 MeW
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No. of Users (persons x days)

other nationalities
Spain
Australia
Indonesia
Switzerland
Taiwan
Poland
India
Germany
Russia

Italy
Canada
France
China

U.K.

Korea
U.S.A.

J-PARC Users Statistics

77 users from 65 countri

D
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50
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100

150
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0 100
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Access Modes, Types, & Categories to Use MLF Beamlines
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JAEA-KEK-CROSS ¢ i IEBL

Director General President President
KEK JAEA CROSS
I .
J-PARC Director | Collaboration | Director l?r?gtﬁbeﬂgrq
Center J-PARC Committee CROSS-Tokai
(CROSS)
(JAEA/KEK) ) _
All except Ppblic Beamlines Public Beamlines Only
MLF Advisory Selection _
Board Committee [EEIE HINEES
T
All excegt Contract Contract| Beamlines All excepjt Public _
Bearnlines Only Beamlines Public Beamlfnes Only
Muon Instrument Muon Science Neutron Instrument Contract Beamline Neutron Science Proposal
Proposal Rev. Comm. Proposal Rev. Comm. Proposal Rev. Comm. Evaluation Comm. Proposal Rev. Comm. Evaluation Comm.
Muon Joint Meeting Joint Mdeting
Instrument Neutron Instrument
Proposals Proposals . |
All except Public Beamlines Public Beamlines Only

Muon Scientific Proposals

Muon Program
Advisory Comm.

Neutron Program
Advisory
Committee

JAEA Research
Proposal Advisory
Committee

CROSS Development
Proposal Evaluation
Panel

Unified
Access Point

JUITTL VIEE

Ty
Neutron Scientific Proposals

ALL‘.posals submitted via the J-PARC Users Office




No. of Proposals

No. of Members

MLF 1—Y—#0DiEe

Total Number of Submitted Proposals for General Use (Non-proprietary)

350
300 Hadron Accident ]
250 ¢ /
150
o~ T N\
50 -
0 ; ; ; ; ; ; ; ; ; ; ; ; ;
2008B 2009A 2009B 2010A 2010B 2011A 2011B 2012A 2012B 2013A 2013B 2014A 2014B
Total Number of Experiment Members in the Proposals
1400
1200 Hadron Accident ~7
1000 1
800 Earthquake T~ l’/
o

: 7
—  ~——— Y

200

2008B 2009A 2009B 2010A 2010B 2011A 2011B 2012A 2012B 2013A 2013B 2014A 2014B
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Institute of Particle and Nuclear Studies

(IPNS) at KEK

———————————————————————————————————————

' D Proposal Submission
' (2 Evaluation Request
' @ Evaluation Request

: ' @ Evaluation Result
Council for . ® Evaluation Report ,
IPNS ' ® Result Announcement

e

|

- Elect the PAC PRI SRR

. members [ Center

! IPNS

Program Advisory [ | Director
Committee [y
(PAC) @

) o o

J-PARC
Users
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400

350 | mmmm Not Approved Proposals (#)

mmm Reserved Proposals (#)

Hadron

300 - mmmm Approved Proposals (#) Accident
«=0==Conducted Proposals (#)
250
200
2011 Earthquake &
Restoratlon Work
150
100
50 -
O T T

2008 2009A 20098 2010A 2010B 2011A 201lB 2012A 20128 2013A 20138 2014A 2014B

Numberof = 5 g 9 9 11 12 16 18 18 18 19 19 19
Beamlines

Number of Proposals

Beam Time Period



1 F FH R




SOED AR IIERICHEWVIFOEMREIC/ER

ﬂatlll’e 2 “"f"‘"""z;::z:wz
mate 1@ *

Epitaxial sculptures foPtight

| IR19352
e i F A — ;
BL14 (2011)

IF: 10.015

BL20 (2012)
BRI R BL

e

PHYSICAL
REVIEW w PHYSICAL

LETTERS. REVIEW
, ik it sk nieg 30 SEPTEMBER 2011 3 LETTERS_

al Uy 7 S - Sy
IF: 7.943
. .
" Published ¥y
Ameriean Physical Soclety. M Volume 107, Number 14




LIB In situ measurement: changes in anode

(a) every 600 second, (b) every 30 second

d spac ng/A

BL19 SPICA

O

/N 2—2DZE1E

BENSGES-DO T30 ERDBITE A A
Reeial) | MRMBMRBENE LLT=,

M. Yonemura et al., Battery symposium in Japan (2013)

H. Arai et al., ECS (2013)

RISING Newsletter

http://www.rising.saci.kyoto-u.ac. Jp/pdf/newsletter/nolz pdf
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O Theoretical calculations indicated that the spin fluctuation is explained as a
consequence of the switching of the two intra-orbital nesting.

C> EROPENEELESICENRELDAF UL HBIEER
S. limura et al., Phys. Rev. B 88, 060501(R) (2013)

N n§astic neutron scattering of the SC-2
5 EE‘*iﬁ)'h se by 4SEASONS (BLO1).




Accelerator power increase schedule in 5 years

No major change in the power up schedule

RCS ::1 MW by the end of FY2015

MR :: Development of PS, 0.75 MW in FY2018:

e R N (ssucs for MR
[—=cspower| — f4 | ||ER

08 | |==—=MRpower | F g | BRI,
il - High repetition
oe |l | ll - Shielding

S - — -

Beam power [MW]

0 R N A | | } i
12008 2009 2010 2011 2012 2013 2014 2015 2016 2017

JFY




J-PARC: HHE DRt F—

@ Materials and life: One of three world centers, in particular, in Asia
@ Hadron physics: A unique kaon factory in the world
(O Neutrino physics: As a world leader among the three world centers

Center in neut®og?® Hadron (kao
Center in neutrons O Hadron (ant@rotons)
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