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Former Teaches for MUSE Construction
J-PARC

Promote Office

Jack Beveridge
Concept of MUSE
construction, |
Remote Handling
(TRIUMF)

Koda

Hiroyuki

Steaven Chu
Concept of Laser System
Encouraging Muon wg !

Contract
Officers

Gerd Heidenreich
Muon Target,
Cask, Air handling
(PSI)




MLF Tunnel Structure (Crossed View)
Beverldgés DOCtrlne Covered by 6-62ton of

Concrete Block
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2004, October | ron Bricksto be imbedded

« From 10-m upstream to 30-m downstream, we estimate the surface doze on the wall of

3NBT tunnel and so forth, by using MCNPX. pmﬁl

« |t was ordered this April and then installed this October, 2004 '";’; i g,," A2
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2004-2005 : MLF Building = M1/M2 Tunnel




Proton Line Air Circulation for NO

in the vicinity of
Muon Target

-System at M1-2 line.
*Supply 15 °C,

..... ___from Maintenance Area
~— *Return 55 °C

4 Retriving Air Duct
from the 0.2-0.5mFL
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Beveridge' s Doctorine

All the Beamline Components
Should be

mounted & dismounted
by Remote Handling

Bl - FiHTHE
7 5 MR ZUmh
Dirty Line




2004; Designed Top & Side Views of MUSE
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Installation of Baseplate (60 mm thick)
Oct.-Nov.,2004
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Owing to Strasser

Precision of
XY +- 2mm
Level +-0.2 mm
against FL569



Installation of Aligning plates (2006)

(2) Installation of the Aligning Plates (February-March 2006)
Base Plate

Aligning Platr

i Ground settlement - =
Measured.by:Dr. Harada Base Plate” Laser Tracker
* Wait 1 year, for stabilized




Installatlon of Allgnlng plates (2006 Feb.-Mar.

| Installation Precision Pivot,

XY +-01mm Knock Pin

Level +-0.1 mm Determine precision

adjusted to PLH-995 of all the Beamline
| component

Aligning Plate with Epoxy Coated in the vicinity of Muon Target



Installation of Guide Shields
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Determine precision of the Beamline component




2006 - 2007 :
Installation of MIC
Magnets @ M2 Line
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2007 :Installation of Ducts & Concrete Shields




Muon Target

Remote Handling Capability
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-Design 2004, 9ecemb&r¥ =
T Contract at April, 2005
e Installation at'April, 2006




Pillow Seal KEK Muon Model

Remote Handling M aintenance Capability, only by pressurized air
Double Layers SUS Diaphragm, by differential pumping (1.0 x 10° Pa m¥/s achieved)

<DL

Mirapro,|IHI
Leak Rate

1.0x 10°Pa - m3/s
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Superconducting
Magnet(6m)
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FY 2007-8 ;
07.6 Top Shield \
07.9 Solenoid Insta. :
07.12 Safety system

08.3-9 Proton Beam

By PS-movement Budget




D-Line Decy & Surface muon(Construction)
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Success of Decay Negative Muons

D1 Area

December, 2008
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U-Line by Supplement Budget

Prof. Akimitsu Prof. Torikai
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U-Line

Superconducting Curved Solenoid
October, 2011

Muon Target

N

Radiation Res an
MIC Solenoid

Acceptance 400msr

Dipole separating Positive
from Negati '

Superconducting
Focusing Magnet,
with 3 sets of Wien Filter

4.0 x 108 /s Surface muons
Extracted!
World Strongest Surface Muons
(333 times more intense than
Riken-RAL ! )
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U _ L | ne Ultra Slow Muons can be stopped in thin film

A u SR experiment was
carried out with a sample
made of 50 nm Ag-layer and
SiO, base using Ultra Slow
Muon beam.

As low as 100 eV(1nm in Au)

0.1 Ao - o7 — =

— 29.95 keV

015 15.95 keV

o 12.95 keV
- ——— 495keV
0255~ {500 "~ 2060 3000 4060 5000 6000 7000 8000
Time [ns]

Muon Spin Rotation spectra

50 nm Ag layer  SiO, base

Asymmetry
=
o
©o

o
o
@

Schematics of the test sample

............................ ............................ Stopped In SIOZ

P NP

30
Kinetic Energy [keV]

Kinetic energy vs. measured asymmetry



S-Line

for Materials Science

TN _' F

Mu 1s 2 Ex @82 Area

Supplement Budget 6 M$ @2012 .

3 GeV Pmtglr_hbeam P

o
MIC Solenoid Magnet




H-Line (Fundamental Muon Physics)

H- Llne (PIP No 3 Prlorlty)

Transmission
Muon Microscopy

3GeV Proton Beam
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Magnets in the vicinity of Muon target in M2 tunnel
Installed @2012 summer
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Damage by 3.11 East Japan Giant Earth Quake

After Earthquake Fixed

may 4

Operation
should be
re-started
within 1
year!
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Time Sequence of M2 Tunnel
M2 Line componentsinstalled during MLF buil. Construc.

(Baseplate, Aligning Plate, Guide shields, Target Chamber, Pillow seals)

4/0Oct/04

11‘/May/o§
| dUCt ple"’
Imbedding of Guirde Shield and so/od 2
1000 tons Iron |
ShieldsiAd

21/Nov/04

Mtion Target

Base Plates S
FY2004 FY2005 FY2006 FY2007
buried irod block BT magdet M madinet | LCW pipk, cabling
basEplate alignnhent plate circulator
gulde shikld BT shié [roof shield hatch
targetl chémber vacdum flarts _system commigsioning"




Former Teaches for MUSE Construction, & Colleagues

Gerd Fi@@enreich
Sl DERE |
He \ Colleag ues .
ack Beve Strasser AL

e y o Wit BEX M g
= [ ’ 5 Ly
T A aa e el

=%




S2 Area | MUSE Future Plan
Mu(1s-2s), Uetake @M LF
S3 Area
H embrittleness,Higemoto S-Line
S4 Area /
High Field SR, Koda |
\\\\.
Muon Source L e

_ Magnet

Muon Source, Matoba, Kawamura
Superconducting capture solenoid,

to Neutron
Source

Yoshida
MIC Solenoid Magnet
[ : Superconducting
|
Superconducting
Axial Focusing
UlA Area gy :

Oishi

/\/ %4
2
\%
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& % X
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Advanced Laser,
nm-uSR, Adachi

UlB Area

Transmission u* Microscope,
Yamazaki Nanatani .

H2 Area

g -2,/EDM, Mibe

Transmission p*
Microscope, Yamazaki

u Microscope, Nagatani

H1l Area

Mu-HF, Shimomura

DeeMe, Aoki
CdTe, Takahashi

D2 Area

u Microscope, Nagatani
D-uCF, Strasser, Natori
CdTe, Takahashi

TES, Azuma

u Battery, Umegaki

u Archeology, Tampo

D1 Area
u-SR, Takeshita
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Summary

« All the proton beam line components such
as magnets, ducts, pillowseals in the M2
tunnel, were designed and fabricated which

can be installed or dismounted by remote
handling operations.

- At MUSE, world strongest pulsed positive
and negative muons are available, for a
variety of advanced science.

 As future plans, more than 20 new

experimental proposals have been
submitted.
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