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A Quest for High Intensity

High Intensity

High Statistics

v

* More Precision

e More Rare Searches
e More Materials
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Beam Power

RCS ::1 MW achieved in Jan, 2015

MR ::so far 0.36 MW for FX ; 0.9 MW reachable with new PS

Beam power [MW]
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# Completion of the Standard Model

Beginning of New Physics Era

2nd

_gen |

x~100 heavier

Why 3 generations?

Why CP violates? (particle-anti-particle
asymmetry)

Why mass distributed this way?

Baryon number, Lepton number, Lepton
flavor violated?

What is Dark Matter, Dark Energy?
How we should understand the gravity?
Why our Universe is matter-dominant?
Is super-symmetry real?




The ba31c framework is 1dent1ca1 small number of elements mteracts thru a
number of interaction to produce everything!

Our view is limited by what we can see, touch, and feel !

We need to extend our “sense” ; micro scope /ultra-sensitive devices



High Energy Frontier?
new phenomena in the unprecedented

ener region ma rOVIde an answer?
LHC, ILC @YZ Fre) % gy reg yp

s W

@y@ Higgs @
susy, = 'Hijgh Energy Accelerator
Extra-dimensions... - —
U SIS by
ncover COMET.
SuperKEKB Grand Unification -2/uEDM Any other way?
KOTO - & 1
New Physics to solve 0 ultra-precision
many mysteries in the SM > measurement may
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BERKELEY CENTER fo
THEORETICAL PHYSIC

Power of Expedition

» ==3 neutrino

» - » quark flavor
—~=-===%» dark matter
gl g

» [evatron
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102 10* 106 108 10 |02 |04 |O'6 |O'S
experimental reach [GeV]

(with significant simplifying assumptions)

Unified
Theories

courtesy Zoltan Liget;
S——— a slide by Hitoshi Muray




Muon Fundamental Physics

~Flavor and CP are violated in the charged Leton sector?~

~CP beyond CKM; Mass modification~

Hadron properties in
Nuclear Matter

* Deeper understanding of Strong Int.




Search for CPV beyond CKM theory . Vg, ¥ Soesmmum 50

Detector

CPV in neutrino
sector?

Strange quark may play an
important roles in an extreme high

. density matter, aka neutron star.
" AA-Hyper Nuclei gu
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[O Neutron Instruments in MLF

special Envi ; Village of neutron Accurate Neutron-
pl\?gﬁtro?mvlgrc?vr\]/?eern resonance spin echo Nucleus Reaction IBARAKI
Diffractometer spectrometers  Neytron Optics I\/:eatsuremept Biological Crystal
‘ and Physics ns rmen Diffractometer
Super High
Resolution
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BLO6 VIN RGSE Biomolecular

High I;ressure; Neutron Beam Line Dynamics
gNeutron or Observation andBLO9.SPICA ‘ BLO5 NOP Spectrometer
Diffractometer . Research Use i |
4 BL10 NOBORU ‘ BL04 ANNR 4D Space
\ Access
aS= ] DL “PNE' - Neutron
P2 1o DM Spectrometer

neutron source

High Intensity
Total
Diffractometer

High Resolution BL12 HR \ / INAI
Chopper SLine ——pa ,’ 3107 4SEASONS

Spectrometer a AS
F—— J' muon targ;fs.
Proton beam:line m '
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Cold Neutron
Disk Chopper
Spectrometer

N

RAKI Materials
Design
Diffractometer

[
Smaller Angle

Neutron
Scattering
Instrument
SofAtrlgrleé?ce Engineering
y Polarizes Neutron ' Diffractometer under Materials

Spectrometer with Extreme Condition Diffractometer

Vertical Sample Geometry




[O Materlal and Life Science Facility (MLF)

World Highest Intensity of
18 Neutron Pulse Beam!

,Advan/cpd Mercury - 3

Targ7 -/
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Hi-performance Moderato

5
S
% a 4.0
=v 2 =T
o o 2 2
| (72}
3z i '
J-PARC SNS Isis

Unit: 1072 n/(sr-pulse)



Industrial Use oft MILE at J-PARE

Examples of Industrial Use at MLF

B Battery for Vehicles

= Development Battery w/o Pt

m For buildings with more strength ;
Inspect internal structure of reinforced core
= for more solid concrete

®m For high-function tire
Investigate the microscopic structure of mat
= for higher performance tire

Microstructure of
rubber



. Mu HFS
H—L 1mnme nml;lmmmﬁmmM

° Structure of Muonium
H - Ll n e 3 GeV proton beam at 25 Hz = Synergy with g-2/ED|

- Provide lam
" Large Acceptanoy Rﬁf

S-Line

Experiment to search for Measure spin precession precisely

mu-e conversion in the Parallel to Magnetic Field = g-2
primary target

‘" DeeMe g-2/EDM

Orthogonal to Mag. Field > EDM

—'—"'— -
e Fundamental Science
Magnet .
" with alarge scale
== International coll.

Muon target

Superconducting
Decay Solenoid

3 GeV Proton beam

£

I:‘Y - L
MIC Solenoid Magnet

Superconducting
Curved Transport
Solenoid Magnet
Magnet

Superconducting o | |
Axial Focusing &>

-



[o ADS Test Facility for Nuclear Transmutation

TDR being developed for construction start in JFY 2018

A

Sub-critical

Laser for e-
Strip

Proton Beam
e &
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Prof. Takaaki KAJITA Prof. Arthur B. McDonald

e For Discovery of Neutrino Oscillation :
Pictures from Nobelprize.org



Hadron Hall in 2016
Strangeness

K1.8BR | r . ' Nuclear Physics
HadronPysms 7 PAEE _=“=|K Rare Decay

N R A Mg o (CP violation)

High Momentu
Beamline

GO
a

Hadron Mass Shift
COMET Beamline
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KKaon program

KOTO : Study on Ky —n'vv

.
-*

~Collaboration photo at KEK, October 2014

Slide by T. Nomura
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Kaon program

E36: Lepton universality in K™ decay

Slide by T. Nomura



Photo of R1 .1R expeﬁmentalara

7

'

Lepton universality in K, decay

e Precise measurement of decay width ratio

K= ev K= uv
op - LK e'v) @ _ ®

KT TR > 1) ) LA > . <
B ) ISR WL e K* . u
(qe = {qll ? u = :

IKp) = gf (G¥8x) fi2mymp {1-(mZIm@)?
¢ In the ratio of the I'(Ke2) to the I'(Ku2), the hadronic form factors
are cancel out and R,SM is highly precise.

m2 [m2 —m2\? _ .
R = T (m_gf__mz_) (148,) RM=(247720.001)x10°3
@ K p

SM uncertainty is AR, /R, ~ 0.04%

e Deviation of the experimental R, from the SM prediction indicates

lepton universality violation, which arises from New Physics '

2.510

2.500

2.490

2.480

2470

2.460

Side View

SM

KLOE (2009)

NA62(2012)

E36




Muon Program

Search for U—e conversion

COMET @ HEF
and
DeeMe (@ MLF H-line

Slide by T. Nomura



COMET

| ‘ proton pulse
‘mmpt background

muon decay

n+(AZ)=(AZ1), (AL = r+AZ1), r—ete
Prompt timing

Other sources

Muon Dec ay In Orbit u decay-in-flight, e” scattering, neutron streaming
number of proton between pulses
Rext=

nuclear muon capture evv number of proton in a pulse
SINDRUM Il BR[- + Au —e + Au]l <7 x 1013

S ARTEL M

g PR Er——
u e sirealaton
A e simulsion st Besd ™

- conversion

« E eran ~ my-Bu=105Mmev '
-B,: binding energy of the 1s muonic atom u o oxs o

STSVYT el

1]

evenisd 108 Key'




COMET Phase | -

Phase |
Phase |l

* Phasel
— Beam background study and achieving an intermediate sensitivity of <10-14

— 8GeV, -3.2kW, ~-90 days of DAQ

— 8GeV, ~-56 kW, 1 year DAQ to achieve the COMET final goal of < 10-16 sensitivity

_ . Transport solenoid
Detector solenoid Beam collimator
/ Capture solenoid

5T
o«

Radiation shield

COMET Phase-| Detector Pion production target




COMET Hall & Beamline

-
L I
D-magnet fml
Lambertson magnet -
A-line P s Ll
e T N g o U |
| == £ high-p line
— : bl o .0
T COMET line
- : SO0
. s 2K

Branch for COMET and high-p is realized by normal dipole magnets.
(No simultaneous operation of COMET and other hadron-hall experiments)




COMET Status COMET CMA5 Jan. 2015 i

* Construction of Hadron South Exp. Building
(completed in JFY 2014)

* Construction of new primary beam line
— Strong support by the hadron beam line group

* Construction of pion/muon capture (in
progress) & transport solenoid magnets
(completed in JFY2014)

— High field / high radiation tolerance

* Development and construction of detectors,
Radiation tolerance test of detector
components (in progress)

* Submission of Technical Design Report to J-
PARC PAC (in Oct. 2014)

Capture Solenoid Coil Winding
g, .
-_— b ’







Proton ‘

DeeMe: Search for p-e Conversion

Production
Target

v~ Production
sin-flight m - p-

i Muonic Atom Formation

o u-e Conversion
L

Secondary Beamline

IMSS/Muon PAC: Stage-2 Approved

J-PARC/RCS: High-Power High-Purity Pulsed Proton
Beam.

Production Target as p-stopping target.
H-Line/MLF: Large-Acceptance Beam line.
State-of-the-Art MWPC Technology

S.E.S. — BR*5x 10"
(8 x 107 sec of data taking with SiC target)

Start the physics run with graphite target
. S.E.S. —1x10713 (2 x 107 sec)
Aiming to start the engineering run in 2015.

ﬂa‘lagnet leased frorm

TRIUMF is waiting for
the installation at MLF
‘g'_




Muon Program

Muon g-2/EDM measurement

@ MLF H-line

L Ly 1 . "
hd o ‘4‘ a : J. P F 'z .y :‘
A ’ L | oo IS 4 L
. |- -8, . L e

The 9" J-PARC g‘Z.ﬂ'EDU Open Collaboration Mee:ing& Tfﬂ"?"; U : . _?
w] SR 114 Wed) ~ S50, KAST Daee .

1 ape, kaid ac kU T - —
$ - ."n'

*

N % o
1004 collaboraters from 26 institutions

Slide by T. Nomura




Anomalous magnetic moment (g-2)
a,= (g2))2 =11659208.9(6.3)x10™ (BNLE821exp) 0.5 ppm

11 659 182.8 (4.9) x 10™° (standard model)
Aa = EXp-SM = 26.1(8.0) x 10 30 anomaly

In uniform magnetic field, muon spin rotates ahead of momentum
duetog-2 #0

general form of spin precession vector:

= e ~ 1 3 x E - = E
W=-—|a,B-la, -— p 1 BxB+—
m Yy -1} ¢ 2 c
~ BNL E821 approach J-PARC approach
- | y=30 (P=3 GeV/c) E=oatanyy
- e n(z E - e - = =Y
W=-— q‘9+n BxB+— W=-— auB+n(BxB
m 2 c m| 2 |
Continuation at FNAL with 0.1ppm Proposed at J-PARC with 0.1ppm

precision precision




New Muon g-2/EDM Experiment at
J-PARC with Ultra-Cold Muon Beam

3 GeV proton beam

(333uA)
Graphite target

‘(20 mm)

-

Surface muon beam
(28 MeV/c, 4x10%/s)

Muonium Production

(300 K ~ 25 meV=r2.3 keV/c)
Surface n 0}\;

Super Precision Storage Mag
(3T, ~1ppm local precision)

A

5‘.0‘. age

Laser
122nm, 355nm

Surface muons

stu production ] . Ultra-cold p* beam is injected to storage magnet.

Pulse kicker stops muons in storage area

Positron tracker measures e+ from pu*->e*vv decay for the
period of 33us (5 x lifetime)

target



Smmmmpmmmﬂﬁm
“) laser-ablated aerogel at J-PARC D2 area
= W
T ‘ * L,mmm{w)

Flner structure
‘ |Ia{' r-ablated

, silicaaerogel

Optlmlzatlon of Mu productlon target

(Feb. beam time was canceled) Laser-ionization
chamber (RIKEN-RAL)

Muon acceleration test

-'Q J-PARC LINAC RFQ-II | |
(procured for test) 3 R
Beamline components were
imported from RIKEN-RAL.
Now being assembled at MLF.




E34: R&D highlights
LANTS

A Silicon-strip sensor and
ASIC prototype was
assembled and evaluated
with with e+ (Tohoku)
and p+—=>e+ (J-PARCQ).

S/N > 15.

Voltage (mV)

64ch FEASIC ~

e+ 200MeV E
(Tohoku)

36 fC = IMIP

Time (ns)

Muon storage magnet

Precision B-field measurement

0=0.018 ppm

(was 0.16ppm )

Num of measurements

Frequency (Hz)

Signal spectrum under 3T MRI
DR in preparation for stage-2




(Rough) scope 1n time domain

2013 2014 2015 JFY2016 2017 2018 2019
J-PARC 24kW 24~40kW sokW ~100kW
SX power
G-N limit (1079) Goal: ~SM (20™)
K >mow . L
KOTO

ast physicsrun  upgrade for high sensitivity

construction physics run
K: Lepton universality

E36

L -14
facility construction O(x0™)
M: p-e conversion

phase 1 ‘ phase 2
COMET

R&D detector construction physics run

*%* At MLF H-line R&D  facility & detector construction physics run

Slide by T. Nomura
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Number of particles / pulse (x10'3)

2015/1/10 . . .
8 BLM signals @ collimator & arc sections

i B.41 X 1070 1010 KW-0q. | Mainly from foil scattering during injection

8 . ~ 5 -
| 7.86 X 1013 :944 kW_eq- 1 400 / LI I \B\e‘a\.m \IO‘S\S\ T 9.|1 \7\ |/°for8142/|V\il-oel(j.l ]
- ] § - i AlX 1
71 N 300 | ?Z/ﬂllmator section 7.86 %100 |
- 6.87 x 1013 :825 kW-eq.{ —~ 200} 6.87 x 101
i N g 100 5.80 x 1013 1

(o)

131
. WWWWWNW\WM oot A A s Bt el il M«mmwﬁw]é.w),(w,l [T———
T 1?\ T T?\ T WG‘I T !?\ T \1‘0! T !1FI T !1|4\ T T1‘6f T !1‘8\ T |20
- First arc section (near the dispersion peak) ]

i 5.80 x 102 :696 kW-eq..

Y
[=]
o o
O

(3] ]

BLM signal (
w
8

: 4.73 x 10 :568 kW-eq.

=

14 16 18 20
Time (ms)

w

N
1| L | | | | | | 1| | ‘ 1 1 - ‘

Longitudinal beam loss

The anode power supplies of the rf power
amplifiers were reinforced in the 2015 summer
shutdown periods.

0 o b b b b b P Py QOnOCt12,2015,Stablebeamacceleratlon

0 25 5 75 10 125 15 175 20 of 1 MW-eq beam was confirmed without the
Time (ms) longitudinal losses.



MR Beam Power

400

350

w
o
o

[
wu
o

[
o
o

150

100 1
A | |

0

MR Beam Power (kW)

(=

Delivered POT to Neutrino Beam line (MR-FX)

2010/01/01 2011/01/01 2012/01y % 6— _12'
. . . £ [ T2Kcollaboration

Delivered beam poweris& & s 10.

4 8.

3 6.

2|— 4.

i 1:— 2.

Total number is > 1.1x102' POT L

aS Of June 3. 0,_ I L [ L | I | I | ! | 0.

2010/Jan 2010/Dec 2011/Nov 2012/Oct 2013/Sep 2014/Aug 2015/Jul

[10% POT]



High Intensity beam study at MR

Horizontal tune survey at 3 GeV
2Qy =43 | S —

21.

E .
2
>
21 . 5
& m ;
21. T g : i ; : :
'''''' Q o oel b ]
m -or Linac 40mA, fullintensity 1 -
21 | Linac 30mA, full intensity ! |
.-E- 4 ..:.g:...f: 3 i 1 1 i 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 ! 1 i 1 1 1 1 i 1
2] g SRFTT: 21.2 21.25 21.3 21.35 21.4
o 3 ° Horizontal tune

, (@ 3 Integer resonance correction (3Qx=64) by Trim-Sext.
Vertical tune survey at 3 GeV. @) Larger tune spread and crossing integer resonance (Qx=21)
2Qy =43 '

21.
1_ T E T T T T ! T T T T ! T T T T ! ]
Sl I a s : ]
— el . & 99.5% 1
s | z | ]
21.3s» .2 = : : : : B
> : : ' :
> [ - : : : : 4
< RS NS R NN SRR |
” a O ]
y S
§ I
Quoss[ T .
21.1 = i
,,,,,,,,, .98_ 1 | 1 | 1 | 1 |
21.25 213 21.35 21.4

ox ' - Vertical tune



High power trial with two bunches

Extracted beam : 3.41e13 ppb

g0 N

Intensity{e13)
-

S = N W
= T

e to the hori
instability

6.82e13 ppp (132 kW eq. ,2 bunches)

horizontal Ream lossiWan
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, INJ(K1+K2+K34K4) 144 7.43e+11
P2 --> +90ms 241  1.00e+12
P2+90ms --> +120ms 31 1.30e+l11
P2+100ms ---> EXT 1.83e+11

A BPM signal

Total beam loss ~ 420 W

Horizontal

Near future tunable knobs to reduce the beam loss:
Injection kicker, BxB feed-back,
2nd harmonic cavity, VHF cavity, etc.

Bunch repetition Beam Beam

number period (sec) power (kW) loss (kW)
2 2.48 132 0.42 measurement
8 2.48 529 1.7 estimation
8 1.3 1009 3.2 estimation

The MR has capability to reach 1MW with the high repetition rate operation.






« J-PARC upgrades and Hyper-K are selected as
27 important projects among 209 proposals
under Japan Science Council !

f—*% C l: t Office Ci S hg
%}I@“ Science Council of Japan abinet Office Common Search Sys
ity > Sitemap > Ja

> Home > About SCJ > Our Reports > Domestic Activities

> International Activities

Science Council of Japan (SCJ) is the representative organization of Japanese scientist community ranging over all fields of scie
subsuming humanities, social sciences, life sciences, natural sciences, and engineering.

President's Room Top News

International Conference on Science and Technology for

] ; Sustainability 2013 was held (October 9-10, 201 3)new:
Vice Presidents

I The International Conference on Science and Technology for
I Sustainability was held under the theme of "Colossal Multiple

Disaster (Earthquake, Tsunami, and Nuclear Plant Accident) -
Charter of SCJ Repercussions, Countermeasures, and Future Policy Choices."
> more

Code of Conduct
for Scientists




Elucidation of Origin of Matter with

J-PARC Upgrades

e Hadron Hall Extension ”ﬁ;{

— A Search for CPV beyond CKM
with Kaon rare decay KOTO-II

Proton (1
— Strangeness Nuclear and Hadron - * @ ,, N,,.%O

Physics

. Nuclear target ™
e« Muon to electron conversion Q

experiment
— COMET phase-ll

* Muon precision measurements

— g,~2/uWEDM with a nove
technique

and U.Tokyo, Kyoto-U,
Tohoku-U, Osaka-U etc.



1 Mt class water-cherenkov
detector, together with J-
PARC High Intensity Proton

1



Elucidation of the origin of matter with an upgrade of J-PARC

Intended Schedule (JFY2017-)

H24

FREE (2012)

H29
(2017)

H28
(2016)

H27
(2015)

H25
(2013)

H26
(2014)

H30
(2018)

H32
(2020)

H31
(2019)

H34
(2022)

H33
(2021)

Accelerator
i (Main Ring)

Beam Intensity Upgrades

Neutrino Exp.

Further Intensity Im

Neutrino Oscillation and a hint of CPV

rovements

Hadron Exp.

’ Hadron Hall Extension ‘

Muon Particle
Physics Exp.

COMET phase-I

COMET phase-ll |

(%) Accelerate to compete with US projects

Neutron and
Muon at MLF

Polarized neutron /muon S&H lines

NOVA at Fermilab

Oversea Projects

g-2 at Fermilab
(~2016)

2021)
GSI-FAIR (Hadron Experiments) 48
(~2018)

Mu?Z2e at
Fermilab




Beta & Dispersion for 1-superperiod

— 30 B T T T T T [ T T T { T T [ T T T T T T [ T T ‘ T T T T:
g x| H&V -
.20
o 15 8-GeV BR
10
(S)g e N Injection energy 3 GeV
0 20 40 60 80 100 120 140 160 :;j Extraction energy 8 GeV :;Ej
— _4F T | T IR 1= Circumference 696.666 m =
35 F ] = . . . —-n
§; 3f 1==U Superperiodicity 4 ==
523 | === Transition gamma ~15 GeV ::§
B 15 Z Collimator Aperture 126m.mm.mrad
0s 1«2  Physical Aperture 189 T.mm.mrad
E | | 1 ‘ | | ‘ 1 ‘ | | | 1 ‘ | 1 ‘ | 1 | E
03 0 20 40 60 80 100 120 140 160 o
S (m)
b b b b pedophibgobopodo-pibpo-topo-do-p o ho 7, EXT
Phase plot @ inj.(3GeV) & exir.(8GeV)
(x,x") \A'S Il I
0 (%(7); F o (?02; F Injection Beam 81 pi Baseline design
0.005 0.005 07 f‘(“n) 8 GeV ini . .
0.0025 | 0.0025 | F JeCtlon In
_0.002(5) 0A002(5) @3GeV 06 %\\ ‘é T % § Ei % the MR USing new
ot | oo | £>125.5m  ~0.04% o5 5| 8 ¢¢ 8¢ . & septadkickers
001 | ‘ | oo g 0.4_; &gy 2 :" ;‘ §
-0.01 -0.005 0 0.005 0.01 o5 EE R\ﬁ\g 5 % E :[ EJ:?
0.01 |- 001 |- 02 E \\‘ ﬁ RCS : 1.4 MW
0.0075 |- 0.0075 |- @ 8GeV il \ ~ L B L] MR > 2.2 MW
0.005 | 0.005 | 0.1 NS
0.0025 | 0.0025 | \x&\\;;al;
70.0022 : 0.0022 a e>54n ~0.06% 0 b_///‘xy/;:’_ RCS : 2 MW
-0.005 -0.005 01E D N N )
e ol L] [MR> 3.2 MW
““““ . 20 25 30 35 0 45 50

L | L L L (. L N
-0.01 -0.005 0 0.005 0.01 -0.01 -0.005 0 0.005 0.01 s(m)



- Qutline of acceleration :

- Peak current : 100 mA (pulse)

* 1.2 GeV in 15t straight.
« 3.3 GeV in 2" straight.

« +2.9 GeV in 39 and 4t straight.

3.3+29x2=9.0GeV

- Beam duty : 1 %

- Beam power :

9000 MeV x 0.1 Ax 1%

=9 MW

X - xp at exit y - yp at exit z-zp at exit
) =
r 0 3
o D9 Sq 5o
s o
%0 %ol 0 e
1300 300 aE 200
0.2~
- ) 250 27\\ "
2 =
so  02f 150 i 100
-4 g .
0 0af A -8 g
o &
50 [ 50 s /f \
) A
4 2 o 2

xp (mrad)

X - xp at entrance ¥ - yp at entrance 2-zp atentrance
E <
£y 3 o B
4 o+ w4
200 -
1N 0 -
Y W o ; o0
7 7
/ /
74 L7 100
e i,
s a 150
8- |- A ye \
) Lt ,
4 E 4 2 0o 2 4 &

¥ (mm)

R&Ds are necessary :

o

Three

,,,;;(u,
1.3 GHz
rebunchers

N

b

— Quadrupole
Bending
— RF cavity

X
TRree 650 MHz
rebunchers

1.2 GeV

Higher gradient SC cavities, High power target, Horn...
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* Muon particle physics with high intensity beam




J-PARC: Next 5 Years
| - Achieve Design Intensity
*More Science Outputs

Explore Intensity Frontier

Accelerator

*RCS:1 MW achieved
MR 0.75 MW—> 1.3 MW _
* Explore Multl I\/IW P055|b|I|ty |

Neutrino
" Established nen-zero 0,
*Constrain CPV. H|erachy?
: Prepare next gen. of EXp.

Hadron . a2
* Restarted Phy5|cs Production
: Hyp@cl/hadron physics,
K-rare decays
-Complete new beam line for
COMET/Hi-p BL and 1>t results

ADS VAYeloh Drlven System)

e | Staged R&D approach from
JJADS Target Test Facility to

Transmutation Exp. Facility

| MLF ‘Stability and Intensity

*Neutron : Diverse Material and
Life Science

= Muon : Produce outputs from
D and U lines / New beam lines
to extend Muon Science Frontier
(g-2/EDM/HES/DeeMe)
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. J PARC iS ;\ multl -purpose
~ high-intensity proton driver

~ — Particle and)\}m ph = ,.w _— 4
— Material and Life Sci

— R&D for nuclear &%ﬂ

* High power scenariois refined bz

EAL DATA M%n MW >
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, Incluing Young at Heart!






