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Ms. Erina Hirose was in the cervical 
vertebrae hernia at NBI2005.

Operation was 
on July 7th 2005.



Now she recovered completely…..



With her new family member.
Mr. Nagi Hirose.

Born on June 27th, 2006



JPARC-neutrino BL
サスペンション型
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Summary of the J-PARCνbeam line warm magnets

2,562 3,998 Total

1,029 1,602 FF Total

32 291 135 2,160 455 168 2,700 4,400 1,200 600 3001503,500 2.160 2091029D270VD222

7 67 63 1,061 105 79 1,326 2,350 1,280 1,280 1501,500 0.780 98Q330FQ421

21 177 93 1,896 276 117 2,370 2,900 1,200 600 3001502,500 1.896 1811029D250VD120

10 70 70 1,000 109 88 1,250 1,500 600 1,100 3002001,000 1.000 981666D420FH219

22 145 131 1,108 227 164 1,385 2,500 1,280 1,280 1503,000 0.923 
150(pole 
size)

Q360FQ318

22 145 131 1,108 227 164 1,385 2,500 1,280 1,280 1503,000 0.923 
150(pole 
size)

Q360FQ217

36 50 1,500 600 1,100 3001601,000 1.000 931436D320FV216

10 31 46 680 49 57 850 1,400 600 1,200 3001001,000 1.000 74826D220FH215

6 31 46 680 49 57 850 1,400 440 1,000 3001001,000 1.000 80566D220FH114

43 36 52 688 55 65 860 3,000 1,200 1,200 1003,000 0.430 
100(pole 
size)

Q260FQ113

1,533 2,396 PP Total

18 86 69 1,248 135 87 1,560 2,350 1,280 1,280 1002,000 0.780 
100(pole 
size)

Q240PQ512

10 31 46 680 48 57 850 1,400 600 1,200 300 100 1,000 1.000 134 48 7D220PH311

22 127 122 1,036 198 153 1,295 3,500 1,280 1,280 1503,000 0.863 
150(pole 
size)

Q360PQ410

10 47 40 1,176 74 50 1,471 1,500 600 1,100 3001501,000 1.000 113986D320PV29

7 92 74 1,238 143 93 1,547 2,350 1,280 1,280 1502,000 0.910 
150(pole 
size)

Q330PQ38

9 37 46 800 57 57 1,000 1,400 600 1,100 250 150 1,000 1.000 60 128 5D320MICPV17

25 202 106 1,898 315 133 2,372 3,500 700 1,400 4001003,000 1.898 1601018D260PD26

27 252 133 1,898 394 166 2,372 3,500 700 1,400 4001503,000 1.898 1501348D360PD15

27 219 163 1,344 342 204 1,680 3,500 1,280 1,280 1503,000 0.840 
150(pole 
size)

Q360MICPQ24

40 345 206 1,674 539 258 2,093 3,500 1,280 1,280 2003,000 0.910 
200(pole 
size)

Q460MICPQ13

8 48 30 1,600 75 38 2,000 650 800 900 30090600 1.000 176636C212MICPH22

8 48 30 1,600 75 38 2,000 650 800 900 30090600 1.000 134486C212MICPH11

[ton][kW][V][A][kW][V][A]LHWwidthGaｐ[mm]widthGap

PowerVoltageCurrntPowerVoltageCurrent
Weight

40GeV Operation50GeV Operation
Outward form[mm]

Magnet 
Gap[mm]

LengthMagneti
c Field

Optical 
Gap[mm](new)typenameNo.



Rad-Hard Magnets

• Polyimide insulation up to 108 Gy
• Mineral Insulation Cable up to 1011 Gy



Polyimide Insulation

Tensile strength of a cured BT resin 

reinforced by Boron Free Glass Cloth.

BT resin



• Typical magnets for 
JPARC-nu beam line

Polyimide～108GyInsulator

32tonWeight

2500ACurrent

～160VVoltage

3mLength

20cmBore diameter

Q460



Mineral 
Insulation 

Cable



Radiation resistant magnet for J-PARC (Q440MIC)



Semi-Quick Hadling

• Quick Handling as a Beam Line System
• Maintenance Scenario - First
• Actual Technology R&D - Second

– Water disconnection
– Electricity disconnection
– Vacuum disconnection
– Magnet lifting
– Radiation hard magnet

• Real Construction - Third
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Preparation section

•20ton Crane x 2

•Crane Lift : 3.5m

•50cm Concrete Shield

•Temporary Storage Area

•Pit for neutrino utility line

•Pit for 50GeV utility line



Status:
June 2006

Preparation Section of the Neutrino Beam Line



Cross sectional view of Hadron-SY & Neutrino



Mock Up of Hadron-SY & Neutrino
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Slow Extraction Beam Line (Phase I)
NP-HALL

56m(L)×60m(W)
50-GeV PS

T1 Target 

30% Loss
Beam Dump

750kW

Switch Yard A-Line

T0 Target 

0.5% Loss

Split Point 

2% Loss



Semi-Quick Hadling
• Radiation Dose? How  much?
• Quick Handling as a Beam Line System
• Maintenance Scenario - First
• Actual Technology R&D - Second

– Water disconnection
– Electricity disconnection
– Vacuum disconnection
– Magnet lifting
– Radiation hard magnet

• Real Construction - Third



Residual Dose (SY)

Water Pipe (SUS)
72 μSv/h
26 μSv/h

1m

Collimator
5.4 mSv/h
1.4 mSv/h

Beam

Concrete
230 μSv/h
84 μSv/h

Collimator
3.1 mSv/h
800 μSv/h

q11
500 μSv/h
260 μSv/h

Al foil 100μm

Al Duct
2.9 mSv/h
240 μSv/h

Concrete
40 μSv/h
16 μSv/h

Concrete Wall
330 μSv/h
110 μSv/h

Concrete Floor
760 μSv/h
270 μSv/h

Phase 1

SUS Duct
64 mSv/h
22 mSv/h

30Days Operation/1Day Cooling
1Year Operation/Half Year Cooling

ON HAND MAINTENANCE or 
Semi Remote Maintenance

by MARS15

Working Limit<500 μSv



Residual Dose (SY)

Water Pipe (SUS)
2.8 mSv/h
970 μSv/h

1m

Collimator
140 mSv/h
36 mSv/h

Beam

Concrete
7.2 mSv/h
2.6 mSv/h

Collimator
94 mSv/h
24 mSv/h

q11
13 mSv/h
6.4 mSv/h

2% loss target

Al Duct
540 mSv/h
80 mSv/h

Concrete
1.2 mSv/h
450 μSv/h

Concrete Wall
2.4 mSv/h
770 μSv/h

Concrete Floor
6.4 mSv/h
2.2 mSv/h

Phase 2

SUS Duct
790 mSv/h
280 mSv/h

30Days Operation/1Day Cooling
1Year Operation/Half Year Cooling

SEMI REMOTE MAINTENANCE or 
Full Remote Maintenance

by MARS15

Working Limit<500 μSv



Residual Dose (T1)
Water Pipe (SUS)
400 μSv/h
140 μSv/h

5m

T1 Vessel
2.2 Sv/h
850 mSv/h

Collimator
380 mSv/h
100 mSv/h

Beam

Concrete
68 μSv/h
27 μSv/h

Collimator
710 mSv/h
420 mSv/h

q1B
110 mSv/h
49 mSv/h

Iron Base
560 mSv/h
210 mSv/h

Service Space

Trench

K1.8D1
530 mSv/h
270 mSv/h

K1.8Q1
62 mSv/h
33 mSv/h

T1 Body
650 Sv/h
230 Sv/h

Iron
2.0 mSv/h

Iron
27 mSv/h

Vacuum Duct
SUS 3.2 Sv/h

1.2 Sv/h
Ti 1.1 Sv/h

97 mSv/h
Al 2.5 Sv/h

290 mSv/h

Vacuum Seal
30 Sv/h
11 Sv/h

Concrete
252 μSv/h
100 μSv/h

Iron
410 mSv/h

30Days Operation/1Day Cooling
1Year Operation/Half Year Cooling

by MARS15



Status:
June 2006

Magnet Setup Started in the SY



Status: June 2006

Magnet Setup Started in the SY



Automated magnet 
lifting for 20 ton load

Corner fitting

Twist lock

Interlock 
switch



pivot

pivot

pivot

guideboard

guideboard

Quick alignment guide
Mechanical support with 
pivots and guideboards

side back
back

side



Quick alignment guide
Magnet with hitting boards



Status: June 2006

Quick alignment guide
Magnet with hitting boards



Status:
June 2006

Magnet Setup Started in the SY



Status:
June 2006

Magnet Setup Started in the SY



Completed QC2MIC Magnet



Maximum current：DC3000 
A

Maximum voltage 200V

Power Connector



Metal sealed  lever coupler
• Normal operation with 2MPa
• Normal operation temperature : 15～80℃
• Two inch. Diameter
• Cu-ring annealing @750℃
• Deficit depth > 0.2mm

Remote Handling 3



Quick connection
bellows

Remote Handling



KEK Pillow Seal (Yamanoi, 1990)

KEK １２GeV‐PS 北カウンターホール
Ｋ６ビームラインでは片面ピローシールも
のを使用（199０年４月製作）
First Product in 1990 by Yamanoi.



面粗さRaとリーク量
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ダイヤフラムSU S304、0.2t

2B：冷間ブライト仕上

BA：光輝焼鈍仕上
EP：電解研磨120sec
M C P：複合化学研磨

BA材MCP仕上げ
Q/L=4.4ｘ10-07 Pa･
m3/sec/m

BA材ＥＰ仕上げ
Q/L=3.2ｘ10-04 Pa･
m3/sec/m

Ra=3.83nm

Ra=13.9nm
Ra=22.1nm



Present Status!

・気密性能（ダイヤフラム表面MCP処理）
一重ダイヤフラム（左）は、約5.0ｘ10－07 Pa･m3/sec/m
二重ダイヤフラム（右）は、約3.4ｘ10－09 Pa･m3/sec/m

・ダイヤフラム形状を見直すことで、対向フランジの変形0.2mmが吸収出来る高さを
達成

→0.3MPaで膨張高さ0.35mm、0.45MPaで0.45mm
幅が10mm以上確保出来るベース面からの裕度は0.6mm以上

（従来のものは約0.14mmの裕度しかない）

560 20



KEK Radial Seal 
(patent requesting, Yamanoi)

• 設置時にシール面に擦傷を付け
ない

• フランジ面の平行度を気にしな
い。

• フランジの同軸性が低く、自己
誘導機能を持つ

• シール圧縮力を対向型フランジ
の数分の一に出来る

• リーク量が小さい

× プラグ／ソケットフランジが
必要

× 使い捨て金属О‐リング

× Ｏ‐リングの取り付けが不便

気密性能 １ｘ１０－８ Pa・
ｍ３/ｓ

圧縮方向



Radial Seal
Photos

80mm

2005年11月撮影



Product of Jan. 1990

メタル中空‐Оリング（線径8.4mm、KEK310）を使
用

気密性能（8ｘ10－１０Pa･m3/sec）

リテーナーの開放と退避動作を連続して行える

退避動作の移動量（80mm）必要

Оリング圧縮動作力の数倍の引っ張り動作力が必要

Automated V-Flange (Yamanoi and KHT)



Summary
• We completed the design of the most normal 

conducting magnets of PP/FF section, and PP 
magnets are now under fabrication!

• Each tool for quick handling has been established.

– 2 Automatic sling 
apparatuses for 20ton and 
40ton

– A quick alignment guide 
with hit plates

– DC Power connectors up 
to 3000A

– Metal sealed lever coupler 
for water cisconnection

– Some Vacuum Couplings



Small Tips for RR Magnets
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Ceramic Micro Switches

オムロン形ＴＺ 高温用基本スイッチ

◆絶縁物にセラミック、ばね材料にＣｏ系特殊合金
を、さらに接点に特殊合金を使用し、高温雰囲気中
での動作、および接触信頼性を確保。
◆400℃の高温でも安定した動作が可能。
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Swagelok ~1 inch can be a RR quick water connector 
Swagelok

プレスウェジングマシー
ン

人間がやる１８０度回転（１．７ｍスパナ
使用）

油圧オープンレン
チ



The First Magnet Transfer to  
Switch Yard on March 20th


