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Å ӤϬЕжАϸ˔ΥӤϙʺ ΰ
βϥ ◓χ Ϟ2ⱳ ᵗχ ◓
Ϭ ӡˢпˉxπ ʻ

Å е˔ϼπӤϘϦʺꜗṓᵕ ϬἹ ʻ
ʻ

43 m, ‰22 mχATLAS ˢ7,000 
ЕрˣΥ 22 m, ‰15 mχCMS 
ˢ14,000 Ерˣχ 1/2 ʻ
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Å CDF, D0
Å ALEPH, DELPHI, ATLAS CS, CMS
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Å ϯиЬπ ήϦθNbTi/CuϾ˔УиˢϯиЬӗ ᴟ
ˣ

Å᷊ ᵰ ϬЂЪ˔ЕЄзрЍ˔π ếβϥʻ Ẁ ḚψЂ
Ъ˔ЕЄзрЍ˔ᵰ τ ήϦʺЀϱиψ ẀήϦϥʻ
ХзϳЭ Ṁψ Ψσϥʻ
Å᷊ τψ᷊ σς  ψ Μʻ
Å᷊ ψϵЪϺЄ ♦πḯ ήϦʺЂЪ˔ЕЄзрЍ˔Ϝḯϛ
οʺṐᵣ ʾ τԁ ᴟήδοΜϥʻ
Ὣᴮρΰο
Åὖ σЀϱиρσϤʺζχ Ϝḯϛ◦ⱱ∙χ Υᾚϥʻ

ⱲḧΥ ήϦϥʻ
Å Ẁχθϛʺ ẀχϢΞτϼϵрЎⱲχׁ Хзϳ
Э ΥṞΦγʺӊ ΥḜ πʺ ẀὉχ ῐΥ Ӭʻ
ÅЀϱиᴛ Υ ӃπΦϥχπʺ ẀὉχ֫ Ὲτ ΰΨ
ֳβϥάρΥπΦϥʻ
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ϯиЬϬ‰Μ ˢ5ӟ ˣπ ЫЕзАϼІNbTi › Ϭ ʻ
Åӗ ᴟʿХзϳЭϒχ τϢϥ Ẁӗ ψṍ πΦσΜχπʺ

ϬẊ ψ ∙χ τӢ ʻϵрЌиС˔ӗ ʻ
ÅϼϵрЎ ῐʿϼϵрЎτ ΰθⱲχЅв˔и ρᴛ ʾ
ӊ ϬḜ ʻ ῐ ⌠χⱲḧ Ϭ Πϥʻ

Å ρ ϓ ל Υ1/3ӟᴞʻ ל ᴥϬ Πννʺӗ ᴟ∙χ
Ϭ Ϋϥʻ
ÅϯиЬЫЕзАϼІχNbTi › ψ ⌠₉ ʻ

Å ꜗ ◦ⱱʿṐᵣế χΰ τϢμοםᾝʻꜛᾪ◦ⱱЀϱиʻ
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ЫЕзАϼІNbTi ›
Å ᴟˢ1 χⱲϜΚϤˣʻ
Å ψ Μ0.8~1.2̒
ϯиЬ
Å ӊ꜠ Ⱳᴃ ṐϞЀрТ϶˔Э
ṐϬ► ʻ
ÅNbTi/Cu χ ρ ϯиЬχ
╗ ›ʻ

ÅAlCuỲ ḧᴟ› χ ♁
ÅAlCu Ψ ṓ Ό‰Μ
Å‰ᴛⱲḧ<10 min, 

ÅAlρCuẽᵦм˃Ƴ χᶈ╩ ,             
> 30 MPa ế ʺ~10-11ʍ-m Ό
ÅNbTi/Cuχ ʺ

лΦрϤм˃Ƴ

AlCu
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N2
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ᵕ УжЄ
ᾆ

ЖжЭНрЖП˔
Ќ˔το250ϴᴥ
▒ᴟ ♁χθϛ
Ӥṓ

480ϴϘπ

7 m/min

ᴟχ ♁
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Å ATLAS
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ΰ ΰΦχ
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ẀḚ

TREK @ KEK1988

Ἃ Ṁ 1˒.1m

ATLAS Barrel  Toroid
5 m ή25 m, ЕкϱЖ Ἲ 9.4 m

3.9 T @ 20.5 kA

ΜγϦϜ Ẁ ḚΤ
ϣ ẀήϦϥʻ

ATLAS End Cap Troid

4.5 m ή5 m Ἲ 1.65 m
4.1 T @ 20.5 kA

2˷ЍУиОр
Ͼ˔ϺЀϱи

ATLAS BT ϼжϱϷІЌАЕ
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from Y. Sato et al. : Proc. of the 15th Int. Conf. on Magnet Technology (MT-15) (1998) 262

▫
Å 20 mm ϻаАФχ2ᾤχй˔ІЕжАϼ
Å 2.1 m,  Ớ Ἲ 50 mm
ÅЀϱи 100 mm, Ѐϱиῡή 64 mm
Å Bo 5.0 T, Bm 7.18 T, 336 A, 875 kJ

Å 2 χGMχ Ẁπ Ẁ
ХАЖ3.8 K, Ѐϱи 5.1 K

Å ψ Н˔Ϟ
Å PCЯ˔Жπ ꜗ
Å Ⱳḧ 300 hour

‰ᴛ з˔Жρ4 KϻТ϶˔ЖЫϼЫШр ἷ Ṑχ ᵫτϢμο
ϼжϱϷϼ˔ж˔τϢϥ ꜗ χם ᴟΥ Ϛʻ

AXIONḢ ЍϱЪ˔и@
0.5W-4K-GM(2 )τϢϥ Ẁ



By W. Ootaniet al. : IEEE Trans. on Appl. Super. 14 2 (2004) 568

˃ ◓ ᵗ ЊйЛϱЖ
1W-4KGM (2 )

ꜗ 1.27 T @ 360 A
Ѐϱиᴛ 4.2-4.4 K
Ⱳḧ 120 hour

(6) 



BESSЊйЛϱЖχ ᵠ
54W@40K-GM(1 )+1.5 W@4K-GM(1 )

ṐЪ˔Е

ЫϽКАЕ

ẀЊйЛϱЖᾁ Ṁχ 
ṛ σ ᾓם◓

KEK 1 ʺDESY 1

(6) 

1 T @ 400 A
CL τ40 K GMΥ


