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J-PARC Muon Science Facility
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4;:‘ Proton Beam Transport
J-PARC from 3GeV RCS to MLF
On the way, Muon Graphite Target
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Proton beam from 3-GeV
Rapid Cycling Synchrotron (RCS)

Beam energy 3 GeV (High Cross-section of 1)

Number of protons 8.3 x 10'3/ pulse

25 Hz, Pulsed Laser (25 Hz)

Repetition rate
P can be synchronized!

Average beam

333 pA ( LINAC 400 MeV)
current

(Goal)
1 MW ( LINAC 400 MeV)
0.6MW ( LINAC 181 MeV)
0.1MW (since Nov., 2009)

LINAC :400 (181) MeV
RCS :3 GeV
Intensity :1(0.6) MW
Repetition :25 Hz

Bunch 2

Average beam power

<*]s(;0ns (In case of 400MeV LINAC) Full Width ?gggo 82)ns
H ns (In case of e epara :600ns
Transverse emittance 81x mm - mrad (beam core) (78215 (In case of IFIMEV LINAC)

Longitudinal Structure of 3GeV Proton Beam (25Hz)
() 3247 mm - mrad (max. halo)

beam profile 0,=0,=3mm (@20 kW)@target




MLF Tunnel Structure I(Crossed View)

[ 130 t crane ]

(30 t crane | Covered by 50-100ton
[ 50t crane of Concrete Block
MLF Tunnel Area

L —r——7 N Y NN | — [ | N T Top Shield :“ I

Lr NN g TIDNNAUY % Top Shield 2=

Lo v 3 : £ £

Eprmener iy, foprmee | [

hall No.2 ) U hall No.;l ) //////Z‘j‘"‘“ Maintenace 's

é%///////

:Storage Muon Target Scrapers Neutron Source
"“.Llllllllllll lllllll L . 1 1 1

! | | | | | | | |

Proton Bea
-8

3NBT Line M1 Line M2 Line



M2 tunnel construction history
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Muon graphite target _PS  \iater pipe

In the beginning up to 0.6 MW, -
We use an edge cooled graphite Target. ~— Copper frame

3GeV333uA, 25Hz pulsed proton beam
Isotropic graphite (1G43) -
like a cylinder, thickness 20mm
Neutron irradiation effect 4
Thermal conductivity, dimension \
Heat Deposit BFtanium layer
3.3kW on graphite (¢25mm)

Graphite

600W on copper frame l 50”"“
Indirectly cooling by Copper frame,
placing Ti buffer layer to reduce stress! ANSYS simulation
*Temperature

*Stress

Copper -Stainless pipe
-->HIP(Hot Isostatic
Press)

Copper -Ti-Graphite -->
Silver Blazing in vac.




Makimura et al.

Rotating Muon
Graphite Target

will be installed in 2012

Target wheel

O.D. 350mm, |.D. 250mm
Thickness 20mm
Emissivity 0.8
Temperature 600°C

Difference between max. and gs
min. temperature
Repetition 40rpm 1°C

1rph  100°C
Target does not have to be
rotated so fast.



Maintenance of Muon Target,
Scrapers, pillow seal, & profile monitor in the hot cell!
March-May, 2008, all the practice had to be completed before

Several kinds of atachments
were prepared and tested.

A picture of the maintenance commissioning

of the target slide table in the hot cell A picture of the target assembly
transported down to the storage

basement



Secondary Muon Channel



Two kinds of conventional Muon Beams

Nucleus(p,n) Decay Muon(up to 50MeV=120MeV/c)
RERBF RHE) - TS5/ 42 DB 224V EBS,
. -0 NAFHET *~ in flj + :
L Joa BIREF (n*” in flight) &
® » e >Q o ARiE
= -'a ” el @ _ A% .
J -0 .0 - Zaxr
proton °

AL Coolits (KEUMBEEY L/ A K)
Superconducting Solenoid

u 1s a decay product of 7
©*t — u*+ v, Decay
©n_— u-+ v, Decay

< is geriied by Surface Muonamev = 30 Mevic)

p+p— p+tn+xa? BHCIEERENAAUDSIaALEBS,
prn— p+p+a- -© IEZaAr
p+n— n+n+m* e -% (FEEILAY)
nNn+n— p+n+oma- -Q :O -
p+p—> p+pt+at+oa- -0

b proton -

Threshold Energy of proton beam 300MeV  u' emitted from stopped "



4-Muon Secondary Channels |,

Decay Muon Beam Channel (Phase 1)

(Superconducting Solenoid Beam Channel)

Highest Pulsed u*/u- Beams

Super Omega Muon Beam Channel
(Phase 2; Ultra Slow Muon Beam)

i Phase 2

| s

Low energy,
Highest Energy resolution,
Shortest pulse width muon

M 1 tunnel

M1 m
2 ) |

Surface Muon Beam Channel(Phase 2)
(S1-S4 Port)
Highest Intensity pulsed 4MeV u*t

High Momentum Muon Beam Channel
or “g-2” Muon Channel (Phase 3)

L HRT |
3GeV 333uA BL: ag
proton Beam ling,

Phase 2

Super Omega
Line for : i
Ultra Slow

1annel
Muon Channel

SCS surface/decayi% 2nd
muon channel :

Exp apparatus

‘ ’E‘ Exp. area

| Surface Muon Beam

____________

----------

Or “g-2” Muon Channel
(Phase 3)

M 2Itunnel

ili;

superconducting
solenoid

refrigerator
for SCS

2008/9 muon beam (Phase1)

Decay/Surface Muon Beam
Channel

w',w / 107/s 4MeV-40MeV




Decay-Surface Muon Channel

We completed its construction in the end of August, 2009

At first, we tried a
surface muon extraction toward D1 areal!




The first surface muon signal obtained
at Sep.19t" by the muon counters

The first counter (0.5mm thick) ; only u* stop, € penetrate!

The second counter(6 mm thick); only €* stop!
File Edit Vertical Horizfdcq Trig Display Cursors Measure Masks Math MyScope Utilities Help Ye”OWMuon Counter

= 0.5 mm thick

1 Math1 Position

Blue:e* Counter
omm thick

Red: Difference

The first peak: €
light speed

The second peak; "

4 4 3 L G & ) d 1 1
e 15 e /a of light speed
HChT A =320\

Finally, we managed to separate u* from e* by DC separator



J-PARC Muon Beam Profile Monitor

prepared by Patrick Strasser
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Imaging Plate Profile after tuning
but not completed!
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Prepared by
Doyama et al
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uSR Spectrometer at D1 area

Upstream Downstream e

64ch x2 64ch %2

(16ch PMx 8) (16¢ch PM x8)
256 scintillators

Inner radius 100mm

Outer radius 126mm

8% of all solid angle
TF 200 G
LF 1.5 kG

Prepared by
Takesita et al

128 x 2 telescopes




First surface muon uSR Spectrum obtained
utilizing an Al plate as sample

Entries 4883586
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Photo celebrating Muon DAY 1
on September 26", 2008
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J-PARC MUSE Beam Intensity

So far, 20 kW Operation (from Sep. 2008)
Yield; 2 x 10° surface muons/s November-December, 2009

From November,10th 2009, 120 kW Muon Yield in case of TMW
Yield; 1.8 x 10% surface muons/s

1.60E+07

1.40E+07 =

We achieved World strongest pulsed
surface muon beam at J-PARC MUSE

1.20E407 =~

1.00E+07

With 120 kW. |
At December, 2009, 300 kW o |
Yield; 4.5 x 10°% surface muons/s 2.00£+06 1
0.00E+00 - llll f 1
In future @1TMW K Q@,o &9 6,09 0%9 o 0%9 @,9 f; 6&9"“’9
1.5 x 107 surface muons/s AT AT AT AT VAT

On Nov.2010°s RUN, we succeeded in

obtaining ~20 % more intense muon, by
replacing old Qudrupole Surface p*
magnets with a narrower aperture. (& Decay p* (up to 120 MeVic))
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At the J-PARC Muon Facility (MUSE), the intensity of the pulsed surface muon beam
ﬁﬁ(J~PARCtV&—E%omﬂ¢®ﬁw)

was recorded to be 1.8 x 108/s on November 2009, which was produced by a primary
proton beam at a corresponding power of 120 kW delivered from the Rapid Cycle

[The world-most intense pulsed muon beam achieved at J-PARC MUSE]

also means that the unprecedentedly high muon flux of 1.5 x 107/s (surface muons) will b
achieved at MUSE when the RCS proton beam power reaches the designed value of 1

Synchrotron (RCS). The figure surpassed that obtained at the Muon facility of Rutherford
MW within a few years.

Appleton Laboratory in the UK, pushing MUSE to the world frontier of muon science.




What is Pulsed Muon compared with DC Muon (Complementary)

1. Long time Measurement (in particular, slow relaxation)
The higher beam intensity, the better, since no pile up occurs.
(muon decay or uSR)
2. Synchronization with pulsed perturbation
Can be synchronized with pulsed RF or Laser
2Ultra Slow Muon Generation by Laser Resonant Ionization of Mu
3. Phase Sensitive Measurement

Even under a large white noise, muon related signal can be observed
efficiently, such as uCF experiment under a large Bremstraulung from
Tritium.

4. Time Resolution is determined by proton beam,

to be as large as 100 ns. Pulsed muon bean

—2Development of Beam Slicer k k
2>Ultra Slow Muon Generation T
5. Instrument should be segmented! Gate lime
—-Expensive Spectrometer D.C. muon beam
Complementary to Continuous Beams - "grgm's e T

e —
L1me



Studies explored at MUSE (2008B-2009)

Solid State Physics (Magnetism* Superconductor)
1. uSR Study of Organic Antiferromagnet pB'-(BEDT-TTF),IBrCl
2. USR in Ironpnictide superconducto Phys. Rev. Lett. 103 027002« The first PRL @J-PARC
3. uSR evidence for magnetic ordering in CeRu,Al,; J. Phys. Soc. Jpn. At May, 2010
4. novel phase transition in f-electron system Phy.Rev. B, in press
Material Science (Li Batteries. Alloy. Voids)
1. Li,CoO,(Toyota) Phy.Rev. B, to be published
2. CaFe,O0,~type NaMn,O, and LiMn,0O,
3. Li Diffusion in Li ion conductor
4. Pre-martensitic phenomena of thermo elastic martensitic transformation in NiTi alloys
studied by muon
5. uSR in Finemet
Physical CHemistry
1. Investigation of molecular effect in the formation process of muonic atom
2. Mu(p*e™) formation mechanism in condensed matters
Particle Physics
1. p +A@ZN) — e +A(ZN) rare decay
Non—destructive analysis, Radiography
1. Koban, Old coin J. Phys.: Conf. Ser.s 225 (2010) 012040
2. Muon Radiography
Beam Development
1. Slicer J. Phys.: Conf. Ser. 225 (2010)012012
2. Ultra Slow Muon



uSR Study of Organic Antiferromagnet

B-(BEDT-TTF),IBrCl
K.Satoh (Saitama), W.Higemoto(JAEA) et al.

Present result at MUSE-D1

© 0.25 | | | | |
e by 10° e e ma e
o e B o 04[5, oGPa o, (BEDT-TTF),IBrCl ZF
312 . 3| -; | Preliminary
oo & w 02 ) .\ 25 5K S
5,:“ a 107 E - . 207 > Peud”
;0_4- 10! i) g L YAl 6~ 1
0.2 102 E ll‘w |
% s o Jso 200 250 300 107050 00 I 200 250 300 ‘.‘%‘ g ._ 19.5K
.‘-_"% 015 | » ‘
Strong competition between 39K
superconductivity and magnetism
was suggested from bulk y | .
measurement . 0 1 2 3 4 5 6 ! 8
Time(us)
Microscopic study by using uSR Spontaneous Muon Spin Precession was
to investigate a nature of the observed

!

: Evidence of Antiferromagnetic State
below 20K.

magnetic state.



MSR in Ironpnictide superconductor
(Takeshita et al. PRL 103 027002 ) |
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uSR evidence for magnetic ordering in CeRu,Al,,

S. Kambe (JAEA-ASRC) et al.,

CeRu,Al,,
-Orthorhombic crystal structure (Cmcm)
Phase transition at T,=27K
‘No evidence for magnetic ordering
by AI-NMR in ZF only quadrupolar
splitting was observed below T,.)

120

Ground state? s
Magnetic or Nonmagnetic? I

416
Zero Field uSR experiment E“‘“'
Spontaneous muon spin precession was ot

observed below T,,.

2i0r 9SK 4 .
: : : I —— 4 § 4 0
First clear evidence for magnetic ordering Tme ]

submitted to J. Phys. Soc. Jpn.



7L TOYOTA CRDL, INC.
uSR experiment on Li-battery materials

schematic concept of Li-battery Past work for D; measurements

load electrochemical
107 : :

solid electrolyte L. d EBammeaw
= 050 © (\I.‘n 1049‘ [2]

interface (SEI) | e ] B 2 —
] Kaiteled@e obaae

=10k [3] ]
Q o7} s o T M s

LiCoO, o 1 107°¢
LiNiO, o 1 10™ ; : ; i
LigsNiO, 0 0.0 0.2 04 0.6 08 1.0
X in LiXCoO2

electrolyte i _// ot (1K),
liquid or solid predicted curve for D;;.  D,; strongly depends on

_Co or Ni spins affect T,. how to measure it.

cathode anode | g MSR 10‘8—400K| -
| calc

LiCoO, graphite S =Yl /
:300K

LiNiO,, LiTi,O, |
LiIVIn204 : ) 3 o F | calc
In order to know the Li diffusion (D,;) in each | i 8 300K, uSRM\
component, we need a technique to measure wall L
D, for the materials including magnetic ions 02 Xoi',f UXCS-SZ 08
and for the interface with 10-20 nm thickness. D, obtained by uSR is in good agreement with

_ _ D, & predicted by a first principle calculation.
uSR, using surface and ultra-slow muons, is We are, thus, measuring D,; for the Li-battery

the only technique to provide such information. materials in order to make a database of D .




Non Destructive
Measurements using
Negative Muon



What is negative muon (

nucleus (Z)

u~ 200 times heavier electron / ___electron
— muonic atom ( >
\ i

muon

200 times larger binding energy

1 pr— —

I ANEE RN

~ 200 times higher o \  x100 \
muonic X ray . \ >

Emission probability
o
(9]

-
Cu Ka X-ray e
< Electron: 8 keV > | —electronic X-ray \
——muonic X-ra
. Muon: 1.5 MeV . 0 e N
0.0001 0.001 0.01 0.1 1 10

II Thickness (mm)

] X ray absorption efficiency in Cu
Deep penetration y P y



Muonic X ray measuremen-

Old Chinese coin(Hanryo) consists of Cu, Sn, Pb etc

6-5 induced by Quantum Number Change  5-4
5-4 4-3

Sn

Intensity

Energy (keV)



X-ray intensity ratio

Analysis of Hanryo -

0.15——— ———
0.1 >E/-'
5\ i i
Q [ '
[ i
¢ 0.05| —
1) A R \ A
0 0.05 0.1 0.15

Elemental mass ratio (Sn/Cu)

Determined by muonic characteristic
X rays

¥

Components (weight ratio)
Cu:73%3%, Sn:10+1%, Pb:17+2%

Non destructive quantitative analysis was done at MUSE

at MUSE muon beams (10 — 120 MeV/c) are available
corresponding to 5 um — 10 mm range

Not only weight ratio, but also information on chemical state




Negative Muon as low as 5 MeV/c

uC KoX-ray (75 keV)

Experiment at D2 area f Elecizon  Muon
WV 1o N A Ceee]
Observing muonic X-ray coming from wh of 60|
>
stopped at the Kapton measured by 35 50 |
Ninomiya et al. oy e | & of
a3 uNKoX-ray (102keV) | 3 sof
20 10O KoX-ray (133 keV)
15 | l ¥ 20 ¢
10* - 5 N
2000 2500 3000 3500 4000 4500 5000

i ’ g 1000 2000 3000 4000 5000 8OO0 7000 8000 Time (ns)
5 X-ray energy spectrum and timing spectrum
(6.4MeV/c, 36000 s)

10 EE‘% * Momentum can be also checked by TOF
1 i difference between muon and electron.

107! _
1 5 10 30

muon momentum (MeV/c)

muon vield (/s)
— —

o O

[\ [¥N]

Negative Muon Yield vs momentum > Extraction of
(@120 kW) Low Momentum Muon



Decay Muon Extraction D2 area

Au electronic X-ray

1800 L p.Au P X—ray :
?. 1600 [ pAgN X—ray o
- - a -l |
W Y=l :
\ W e | 1% L
. 0 | ’}" J 1200
|". S% /
|’A \ -
' - C
! = 1000
=y =
[=] -
R o -
V 7 S ' 800
7. | i
Al 600 ]
! 0 400 |}
o, == 200 |}
Ba 1 i 1 ;
R RS PR P PP I IR
v 35 e T 0 250 500 750 1000
S N Channel

measured by Ninomiya et al

Photo preparing X-ray measurements using Ge detector at D2
D1 Area area.A trial to test a non destructive measurement
usmg Tempo KOBAN

| ORAR/INH, [ENTIE R ARG - FRIESS SR $210E)




Beam Slicer and Kicker System

(Prepared by Higemoto (JAEA-ASRC, Advanced Science Research Center)

Ty ¢
2 [12==]
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>100ns

(a)

time structure of
muon pulse
before kicker

<

600 ns

Fast raising E-
field which is
synchronized to
muon pulse

v

> Time

(b)

300ns Pulse E-Field

\/=—> Time
()

~ 30ns Time structure of muon

pulse after Kicker

Better Time
resolution

> Time



Beam Slicer for Single Bunching and Beam Slice
by JAEA Higemoto et al.

Coincidenced Hitmap from MUSE010339_01_001_000.edb, gap = 10 I bek
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Future plans



Beam Kicker

To separate double
bunched beam to
single, to D1 and D2
area at the same time! ,

Al
“IEEL

i

g
D1 Area /4 @

mDZ Area
¥ |

Muon pulse

J \

>100ns

Short Range
FUTURE PLAN

(a)

time structure of muon
pulse before kicker

> Time
Fast raising E-
field which is (b)
synchronized to |
muon pulse 300ns Pulse E-Field
\f\_ > Time

(c)
Time structure of muon
pulse after Kicker

Single Pulse can be
obtained.

> Time



Muon Beam available at J-PARC Muon

) } _ ., 1)D-Line
(T"%%j I a— xkﬂ ﬂg__gg]ﬁﬁg e Decay Muon (u*,u")
— R " |Beam Energy 5-50 MeV
L | e \‘ H Llne Implanta{:ion.Deth 1 mm - ~cm
i B B, | Energy Distribution ~15%
| | s H?f ;;g? Pulse Width ~100 ns
é b N L: . ’iE 3)DeeMe Beam S%ze 70 mm X 70 mm
I | AN 4)Pencil Beam ;ntenmty LU
I e S eam Port 2
] S e 0 2)S- Line
[ J i I"ﬂrfa( Muon) 3 H Beam Energy
s X i e | -----RZ' = & Implantation Depth
_ 7 Energy Distribution

Pulse Width

Beam Size
Intensity
T l_ Beam Port
) ~'3) U- Line
= ( |tr Cloud Muon (u°)
- é Beam Energy 4 MeV
Implantation Depth ?
- Energy Distribution ?
| Pulse Width ~100 ns
[Beam Size ?
_ |Intensity 10¢/s
i i . 5 Beam Port 2




H-Line; High Momentum Muon Beam Line

High Pressure uCF Experiments using %, covroeesr G-2
i/ uon Production Target

Muon High Momentum Muon

G-2 experiment

DeeMe (u — e decay,
regarded as pre-COMET)
Pencil Beam Development

Proton Muon Target
> DeeMe
T Pion Capture
Pion -> Muon
Ii Muon Stop
Muonic Atom Formation: 10'%/s
Prompt BG
105 MeV/c VA
\ 4 Delayed >
- Electron
low Momentum BG Kicker Spectrometer

\—\L'—l
— Focusing

Section

& =
Transport Solenoids M

‘ Muonium Production Target ‘

DeeMe Experiment

Electron Spectrometer

'to detect 105 MeV/c e
%

)

Kicker Manget
to reduce prompt backgrounds

N

Large Acceptance Beamline
to collect u-e electrons

from the muon target area



g—2 by Saito et al. Details by Ishida today

3 GeV proton beam

(333 uA)
»“Graphite target Silicon Track

(20 mm)
Surface muon beam

(28 MeV/c, 4x108/s
| \\'("\\.\ Muonlum)Produc

o

Resonant Laser lonization
of Muonium (710 u*/s)

New Muon g-2/EDM Experiment at
' with Ultra-Cold Muon




Search for uy-+ A(Z,N) — e +A(Z,N), by Aoki et al.

Forbidden in the Standard Model of Particle Physics.

REALLY EXCITING if this process is found:

— Clear evidence of the physics beyond the Standard
Model.

— Related to neutrino oscillation, physics in LHC etc.
«  Current Upper Limit (SINDRUM-II@PSI): BR < 7 x 10 42
« Theoretical Predictions: BR = 10-14~10-16 T
Experimental Activities in the world
+ MEG(PSI): BR[u—ey] < 1013 — ~2012 , 02 Beamiine
- COMET(J-PARC MR): BR[u-e conv.] < 1016 — 2016~ | I muonium HFS

DeeMe(J-PARC MLF): BR[u-e conv.] < 10-14 — ~2015 - Multi Purpose Facility

— Simple, Fast, Low Cost

\
Hos uos\ B4

— Staging: DeeMe — COMET 2L " DeeMe Kicker
| 320 mmH x 320 mmW
Proton Muon Target e\ B BL =500 G-m
T DeeMe i Y ’
AN Pion Capture \® ‘
)| | | | Pion->Muon NS —
L Muon Stop T i Large Acceptance
Muonic Atom Formation: 1019/s G~ +105-MeV/c
{ Prompt BG electrons
195 MeV/c Va 120 msr
i) ST > ~ DeeMe Target
, ’ Electron _ Carbon Disk
low Momentum BG Kicker Spectrometer N u-stopper



S-Line; Surface Muon Channel dedicated for Material Sciences
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U-Line; super-omega Muon Beamline for Intense Ultra Slow Muons
Details by Dr. Ikedo

w -~ Muon Production Target ~400mSr (0.3T)

famw N
g _- Already

Installed!
Normal Conducting(MIC) - ... -

Capture Solenoids Curved Solenoid

— / . z  (14T)

) X

Superconducting Curved

Transport Solenoids,

Now Designing! VI

A \F VECTOR FIELD?

Aim for the highest intensity pulsed

Now Designing! surface muon beamline in the world

. . surface p+ ~4x10%/s
Dai Omega-type axial
focusing magnet cloud w (30MeV/c) ~1x107/s



Ultra Slow MUOII Beam- Ut1]1z1ng Umque features of Pulsed Muons at J-PARC MUSE-

==20000~% |z Electrostatic Lens

-
s B

4 MeV
Surface Muons
(670) Hot W
Intense Surface Muon 4MeV (¢ 70)
From RCS Towards Neutron Hot W
= ﬁm:ﬂuum@]: e

Ionization Laser

Accelerating Voltag

- —
\ Electrostatic Lens

1

Slow Muon Set-up at Riken RAL
Chamber
aryrLyg— A RS
j%‘%‘» Spitfire ] 2
2N

surface pu* x10%/s
Ultra Slow p+ ~1x1046/s

EYEGHE X 2 A > B — LA RS L — 3 — I




MUSE Schedule Installig U—Line in the summer of 2012

Installing Rotating Target and Front end of H-Line and S—Line in the summer

2010 2011 2012 2013 2014 2015
U Line Superconducting Curve Solenoid 5 3 3 3 3 3
Instaliation ADPrOVEed Up [t0/ the [TocusHrgebolerol
Supercondcuting Focusing Solenoid 3|3.,5.10 2
Mu chamber & VUV Laser 3|13.3.5 5 s 5
Spectrometer 5 5 6 6
RF acceleration 3[3.5,10 1
Negative muon extraction 3 313.5.5 3
U—Line
Man power 5 11 17 21 20 18
S—Line SQ4—6+ Shield 3
Installation Fahricating in 20111 for all the M A2 tunhel
Port1;TRIPLET. SpinRotator | o - o
Spectrometer = 5 3 3
Port2 5.5 5.5 5.5
S—Line
Man Power 3 13 10 8 8
H—Line MIC Solenoid 3
GV, Plug shield etc 5,10,10
supercondudtighgergtivid in 20{11 for all the Frgnt-end MIC MNagnels.io.ao
Shield 3 3
Infrastructure 2 2
Experimental set—up 515.5
H—Line
Man Power 5 10 10 15 5
D— Line SpectrometerA _ 3 6 6 6 6 6
Kicker DeviCUn gO| ng prC}g fTam 2 1 1 1 1
Superconducting solenoid 23 23 23 2.3 2.3 2.3
Man Power 5 10 S S ° °




Summary

® First Muon Beams was successfully delivered on Sep. 26t
2008, standing as the only muon source in Asia region.

® Phase1 construction of J-PARC muon facility MUSE (World
strongest pulsed muon source on Nov., 2009) was completed!

® We have only one muon beamline at present!

® We started construction of the U-line for Ultra slow muon

Welcome to J-PARC MUSE,

for your participation !




