
Construction of 

J-PARC MUSE
(MUon Science Establishment)

-J-PARC MUSEの建設-

Yasuhiro Miyake
KEK-IMSS

パルス中性子・ミュオン発生40周年記念オンラインシンポジウム 令和2年12月23日（水）



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

Steaven Chu 
Concept of  Laser System 
Encouraging Muon ｗｇ！

Former Teaches for MUSE Construction

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

Koda
Hiroyuki

J-PARC 
Promote Office

Contract 
Officers
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Storage

Beveridge’s Doctrine

Building, Shield
Crane

130 tons�����
�65 tons�5 tons�Crane



Iron Bricks to be imbedded2004, October
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2004-2005：MLF Building・M1/M2 Tunnel

感謝：清水建設 砂山所長、早津工業 早津社長

Cable Feed Tru imbedded 
into the MLF wall



•System at M1-2 line.
•Supply 15 ℃, 

from Maintenance Area
•Return 55 ℃

4 Retriving Air Duct
from the 0.2-0.5mFL

Air Circulation for NOX



3 GEV AREA

Oct. 2004�Imbedding of large 
ducts for the air circulation

�FL. 200-500mm)

感謝：清水建設 砂山所長、早津工業 早津社長



Beveridge’s Doctorine

All the Beamline Components
Should be 

mounted & dismounted  
by Remote Handling
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Guide
Shield Pillow 

Seal

Target 
Chamber 

QN4
Profile
MonitorQN3QN1 X23,Y23

Concrete
Block as 

Duct Holder

Pillow 
Seal

Pillow 
Seal

Pillow 
Seal

FL 4m

130 t crane
65 t crane

QM1 X22,Y22QM2

QN4
QN3QN1

X23,Y23

QM1 X22,Y22

QM2 QN2

Top View

Side View

2004; Designed Top & Side Views of MUSE
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3 GEV AREA

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

against FL569

Owing to Strasser 
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(2) Installation of the Aligning Plates (February-March 2006)

Aligning Platr
Base Plate

(Autumn 2006)

Installation Precision
XY      +- 0.1mm
Level  +-0.1 mm

adjusted to  PLH-995
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Ground settlement
Measured by Dr. Harada
Wait 1 year, for stabilized 
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3 GEV AREA

Installation Precision
XY      +- 0.1mm
Level  +-0.1 mm

adjusted to  PLH-995

XY Adusting Screw 

Aligning Plate with Epoxy Coated in the vicinity of Muon Target
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Pivot, 
Knock Pin
Determine precision 
of all the Beamline 
component
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Guide Shields

中原⼀隆⽒

Pivot, Knock Pin
Determine precision of the Beamline component
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SB1 Magnet: PolyimideDQ1-3 Magnet
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Target 
Assembly

Muon Cask

Muon Target(20mmGraphite

Target Assemly

Scraper Targe Chamber

Remote Handling Capability

��������

•Design 2004, December
•Contract at April, 2005
•Installation at April, 2006

Targe Chamber



Pillow Seal KEK Muon Model

Pantograph

Bearing

Expanded 70-90 mm

Leak Rate

1.0 x 10-9 Pa�m3/s

Pillow seal Assemly

Remote Handling Maintenance Capability, only by pressurized air
Double Layers SUS Diaphragm, by differential pumping（1.0 x 10-9 Pa m3/s achieved）

Mirapro,IHI



河村

三宅

柳町

Strasser

⻄⼭

飯塚

永宮
先⽣

下村
所⻑

⼭崎
先⽣

⼤⼭
さん

村澤

M2 Line Celebration on July 27th, 2007



D-Line

D1Area
µSR Spectrometer

Muon Cabin

Superconducting 
Magnet(6m)

FY 2007-8 
07.6 Top Shield
07.9 Solenoid Insta.
07.12 Safety system
08.3-9 Proton Beam

By PS-movement Budget

D1Area µSR
Spectromete
r

D2Area

Line Construction



D-Line Decy & Surface muon(Construction)



�������������
�k@,,
"W
3?12a(=�15	00
/OBT9N +(�[eA:60]I9N2�
ig169N2�169N2�>GH<9N2
jS22c3?12a J-PARC#.$

������(MLF)���'-"_��Q4FE;^�)*�.fU�5b
―%&"!
-��K8DY�hL\�PX�`��3l���FERd�)*�.JV�MC�7Z―

)

World Strongest Pulsed Muon Beam 
achieved even with 120 kW
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Tempo Koban
天保小判, 国立歴史民俗博
物館・齋藤努先生 提供
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D2 Area

D1 Area



三宅
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アルカディア市ヶ谷にて 2010年3月3日

河村
牧村⻄⼭

⽊村
先⽣ 髭本下村

⼭崎
先⽣

⼩柴
先⽣

横溝
先⽣
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Prof. Akimitsu Prof. Torikai

⽂科省での⼤部屋全体に響き渡った秋光先⽣のお⾔葉
「J-PARCという戦艦ヤマトを作ったはいいが、⼤砲をつくら
ないと戦えないじゃないですか。」

U-Line



Radiation Resistant
MIC Solenoid
Acceptance 400msr

Superconducting Curved Solenoid

Superconducting Axial 
Focusing Magnet, 
with  3 sets of Wien Filter

Muon Target

Dipole separating Positive 
from Negative particles

4.0 x 108 /s Surface muons 
Extracted!

World Strongest Surface Muons
(３３３ times more intense than 

Riken-RAL！）

U-Line



µSR

Grant-in-Aid for Scientific Research

U-Line
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50 nm Ag layer SiO2 base
Schematics of the test sample

��A μSR experiment was 
carried out with a sample 
made of 50 nm Ag-layer and 
SiO2 base using Ultra Slow 
Muon beam.

As low as 100 eV(1nm in Au)
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Kinetic energy vs. measured asymmetryMuon Spin Rotation spectra
Time [ns]

Ultra Slow Muons can be stopped in thin filmU-Line



D2

D1

U1A

U1B

S1

S2

S4

H1

D-Line
U-Line

S-Line

H-Line

Muon target

3 GeV Proton beam
to Neutron
Source

Superconducting
Axial Focusing
Magnet

Superconducting
Curved Transport
Solenoid Magnet

MIC Solenoid Magnet

Superconducting
Decay Solenoid
Magnet

Superconducting
Transport 
Solenoid
Magnet

for Materials Science
µSR @S１Area since 2014

Supplement Budget  6 M$ @2012

Mu 1s-2s Ex. @S2 Area

S-Line



D-Line

U-LineS-Line

（Fundamental Muon Physics）

3GeV Proton Beam

Muon Target

Transmission 
Muon Microscopy

Muon g-2
DeeMｅ,Mu-HF

H-LIne（PIP No.3 Priority）

H-Line



S-Line H-Line 

Muon Target
3GeV 
Proton

Neutron 
Source

Magnets in the vicinity of Muon target in M2 tunnel
Installed ＠2012 summer



Feed thru. for refrigerator

He Duct for refrigerator

FixedAfter Earthquake

Operation  
should be 
re-started 
within 1 
year!

Damage by 3.11  East Japan Giant Earth Quake



Time Sequence of M2 Tunnel

11/May/06 28/Jun/06 29/May/07 13/Jul/07

Guirde Shield

Muon Target
Chamber

Magnet

Muon Line 
Magnets 

Vacuum Components
(duct, pillow seal, 
and so on)

Air Circulation

Shields

FY2004 FY2005 FY2006 FY2007

buried iron block

4/Oct/04

Imbedding of 
1000 tons Iron 
Shields込み

Target Position

21/Nov/04

Base Plates

base plate alignment plate
guide shield
target chamber

BT magnet

BT shield
vacuum parts

Cask

M magnet
air circulator cask

CW pipe, cabling

roof shield hatch
system commissioning 

�����

M2 Line components installed during MLF buil. Construc.
�Baseplate, Aligning Plate, Guide shields, Target Chamber, Pillow seals�



Jack Beveridge
MUSE建屋、施設
、遠隔操作の師匠

Steaven Chu 
レーザーの師匠、
ミュオンｗｇを激励！

務・同僚達

髭本
三宅

下村
牧村

Strasser
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永嶺
先⽣

幸⽥ ⻄⼭
先⽣

Gerd Heidenreich
ミュオン標的の師匠

河村 藤森 池⼾ 中原 加藤 ⾨野

柳町

幸⽥
浩幸

飯塚

他多数

Former Teaches for MUSE Construction, & Colleagues

Colleagues



S2 Area
Mu(1s-2s),  Uetake

H1 Area
Mu-HF, Shimomura
DeeMe, Aoki
CdTe, Takahashi

D2 Area
µ- Microscope, Nagatani
D-µCF, Strasser, Natori 
CdTe, Takahashi
TES, Azuma
µ- Battery, Umegaki
µ- Archeology, Tampo

D1 Area
µ-SR, Takeshita

H2 Area 
ｇ−2／EDM, Mibe
Transmission µ+  

Microscope, Yamazaki
µ- Microscope, Nagatani

U1B Area
Transmission µ+ Microscope, 

Yamazaki, Nagatani

U1A Area
Advanced Laser, Oishi
nm-µSR, Adachi

S4 Area
High Field µSR, Koda

D2

D1

U1A

U1B

S1

S2

S4

H1

D-Line
U-Line

S-Line

H-Line

Muon target

3 GeV Proton beam
to Neutron
Source

Superconducting
Axial Focusing
Magnet

Superconducting
Curved Transport
Solenoid Magnet

MIC Solenoid Magnet

Superconducting
Decay Solenoid
Magnet

Superconducting
Transport 
Solenoid
Magnet

MUSE Future Plan 
@MLF

Muon Source
Muon Source, Matoba, Kawamura
Superconducting capture solenoid, 

Yoshida

S3 Area
H embrittleness,Higemoto



ミュオン科学研究＠MUSE ⼤型科研費（代表 三宅
）▶新学術領域

▶負ミュオン科学 (µ )

▶基盤S

•0V7R>I8�iF&�) I4��K��1f! 3�;��������]T D;WB
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•XYS(*$,@`<�U�cH�Ne�PhF26 '+,%#"（H23-27） ⿃養映⼦

･電磁トラップを利⽤したミュー粒⼦の質量と磁気モーメントの精密測定と新物理探索
（R2-R6)下村浩⼀郎

･ミュオンラジオグラフィを用いた巨大古墳調査法の開発にかかる研究/王陵級巨大古墳の構造分
析に関する文理融合型総合研究 （R2-6) 清家章他（岡山）

･純レプトン原⼦のレーザー分光による電弱統⼀理論精密検証と新物理探索（R1-5)植⽵智（岡⼭）

･⾼輝度ミュオンマイクロビームによる透過型ミュオン顕微鏡イメージング(H29-33）三宅康博

･ミュオン・電⼦転換過程の探索ーDeeMeー(H25-H29) ⻘⽊正治�阪⼤）

･ミュオン異常磁気能率の精密測定による新物理法則の探索（平成26-30) 齋藤直⼈

▶特別推進
•(*$,.JG9^g�[9Q=F^g XOdRZ��������Eb\

D-Line

U-Line

H-Line

H-Line

S-Line

D-Line

U-Line
H-Line

H-Line
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永嶺先⽣ ⽇本学⼠院賞（R1)を御受賞。瑞宝中綬章（R2)御受賞



UT-MSL、KEK-MSLの恩師、同僚の⽅々



UT-MSL、KEK-MSLの恩師、同僚、秘書の皆様



物構研の所⻑、中性⼦・KENSの皆様

低温センターの皆様



J-PARCセンター恩師の皆様、中性⼦源の皆様



理研関係者の皆様

中間⼦科学会の恩師、共同研究者の皆様


