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Fig. 1 Photo of a sample with a loading machine. 
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Fig. 2 Applied tensile stress-strain relation on (321) plane 
of Nb3Sn for CuNb/Nb3Sn wires bundle obtained by 
neutron diffraction measurements at room temperature. 
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Fig.1 Aluminum-alloy jacketed Nb3Sn superconductor 

Fig.2 Measured critical currents 

Critical currents of aluminum-alloy jacketed Nb3Sn superconductor fabricated by 
react-and-jacket process

[1] D. Ciazynski: Fusion Eng. Des. 82 (2007) 488-497 

[2] K. Takahata et al.: Abstracts of CSJ Conf. 74 (2006) 41 

Table 1 Specifications of the conductor 

Conductor dimension (mm) 17.0  4.9 

Cable space (mm) 9.5  2.0 

Cable dimension (mm) 9.2  1.8 

Strand diameter (mm) 1.0 

Number of strands 18 

Filled material in cable space Indium 

Jacket material A6061-T6 

Welding method of jacket FSW 

Critical current 5 kA @ 12 T 

 10 kA @ 8 T 
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K.Tachikawa, T.Ando, N.Kaneda, T.Shibayama (Faculty of Engr., Tokai Univ.); T.Takeuchi(NIMS) 
E-mail:tacsuper@keyaki.cc.u-tokai.ac.jp 

 

 
Table1 Role of Ta, B, Nb, Ti and Cu in Sn-based alloys 

Fig.2 Bc2 transitions of JR processed wires 
with different sheet composition. 

Fig.1 SEM structures on the cross section of Nb3Sn layer in 
the 8/1(Sn/Nb)-4at%Ti+3wt%Cu sheet wire  

heat treated at 750  for 100h. 

第82回　2010年度春季低温工学・超電導学会― 57 ―

1D-a05 Nb3Sn 線材



1  

2  

3  

TSUG

15 16 17 18 19 20

0.0

0.2

0.4

0.6

0.8

 88A
 93A
 94A
 95A
 96A
 97A
 98A
 99A
 100A
 101A
 102A

Biphasic

A15

bcc

I=30 mA

V
ol

ta
ge

 (
V)

Temperature (K)

2nd rapid-heating and quenching
as-quenched phase

ü

― 58 ― 第82回　2010年度春季低温工学・超電導学会

1D-a06 Nb3Al 線材



第82回　2010年度春季低温工学・超電導学会― 59 ―

1D-a07 Nb3Al 線材



1  

2  

3  

― 60 ― 第82回　2010年度春季低温工学・超電導学会

1D-a08 Nb3Al 線材



Ih

  

SCu

Pe Tc Tb

Limiting current (Ilim) 

1000 2000 3000 40000.1

1

Stability margin

Recovery
QuenchSt

ab
ilit

y m
ar

gin
  e

h (M
J/m

3 )

Transport current  It (A)

0 500 1000 1500 20000

10

20

30

40

50
 Conductor+IH
 Conduit+IH
 Cable+IH
 IH

Inp
ut 

en
er

gy
  (

J)

Integral of square of IH current   I2
hdt (A2s) 

Samples 

Cu plating Nb3Al filament Nb3Al strand (3x3x3=27) 

Ta matrix 
7mm 
9mm 1.0mm 

bcCulimlim TTPeShI 2

第82回　2010年度春季低温工学・超電導学会― 61 ―

1D-a09 Nb3Al 線材



 

 

 

LHC

NbTi

Nb3Al

Nb3Sn Nb3Al 2

Nb3Sn Nb3Al

2

Nb3Al 2

Nb3Sn 1 Nb3Al

13 T

 

 

3 Nb3Al

Nb3Al

400ton

1.0mm Nb3Al

6 K1 K6

 

 

 

 

 

 

Fig. 1.  Cross-section of (a) K1 and (b) K2 strands. 
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Fig. 2.  Cross-section of 28 strand K1 cable with a packing 
factor of 86.7 %, 13.96 mm of width, 1.84 mm of thickness 
and 14.9 deg. of lay angle. 
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FIGURE 1. Schematic layout of the MUSIC solenoid
magnets. Superconducting coils are indicated in red. Yellow
line indicates proton beam injected onto the graphite target.
Red trajectory indicates pions. Blue indicates muons from
pion decay. Iron yoke and stainless steel radiation shielding
are shown in brown and gray, respectively. 
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KEKB アップグレード用超伝導電磁石
Superconducting magnets for the upgrade of KEKB

1． はじめに

2． ビーム衝突点超伝導電磁石システム

3． 超伝導 4 極磁石 （QC1RP/LP） 断面設計

4． まとめ
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ILC 開発用 S １－ Global クライオモジュールの建設
Construction of S1-Global cryomodule for ILC

大内徳人， 加古永治， 近藤良也， 土屋清澄， 寺島昭男， 仲井浩孝， 野口修一， 早野仁司， 東憲男， 久松広美， 山本康史，
山本明， 渡辺謙 （高エネルギー加速器研究機構）

OHUCHI Norihito， KAKO Eiji, KONDO Yoshinari， TSUCHIYA Kiyosumi, TERASHIMA Akio， NAKAI Hirotaka，
NOGUCHI Shuichi, HAYANO Hitoshi， HIGASHI Norio， HISAMATSU Hiromi， YAMAMOTO Yasuchika,

YAMAMOTO Akira， WATANABE Ken (KEK)
E-mail: ohuchi@post.kek.jp 

1． はじめに

2． S1-Global 計画

4． S1-G クライオモジュールの建設及び試験スケジュール

参考文献

3． S1-G クライオモジュール

Table 1: S1-Global Cryomodule Parameters 

 Module-A 　　　  Module-C 

Vacuum vessel length 6087 mm 5800 mm 

Vacuum vessel O.D. 965.2 mm 965.2 mm 

Gas return pipe length 5830 mm 6000 mm 

Gas return pipe O.D. 318.5 mm 312.0 mm 

2K LHe supply pipe O.D. 76.3 mm 76.1 mm 

Cavity package KEK-a/KEK-b FNAL/DESY 

     Cavity type TESLA-like TESLA-type 

     Tuner type Slide jack Blade/Saclay 

     Package length 1247.6 1247.4/1283.4 
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TOMIYAMA Hideki, YAMADA Hironobu, SAITO Atsushi, NAKAQJIMA Kensuke, OHSHIMA Shigetosi  (Yamagata Univ.) 
WATANABE Kenta,(Yokohama City Univ.) TAKAHASHI Masato, MAEDA Hideaki (Riken.) 

 
E-mail: ohshima@yz.yamagata-u.ac.jp 

 

Fig.1. Saddle-type    Fig,2. Magnetic field strength distribution  
NMR pickup coil.         of picking up coil y axially in Fig.1  
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Fig.3. Photo of a saddle-type pickup coil
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Fig.1  Temperature distribution of model 1 
 

 

Fig.2  Temperature distribution of model 2 
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YOSHIDOME Yusuke, MATSUSHIMA Kensuke, HAEYAMA Youhei, KAWAGOE Akifumi, KAWABATA Shuma, 
 SUMIYOSHI Fumio (Kagoshima University); YANAGI Nagato, MITO Toshiyuki (NIFS); 

KIUCHI Masaru, OTABE Edmund Soji, MATSUSHITA Teruo, (Kyushu Institute of Technology);  
TAKAHASHI Masaya, WAKUDA Tsuyoshi (HITACHI); 

E-mail: k3732060@kadai.jp 
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[1] Y. Wakabayashi, et al.: Abstracts of CSJ Conference, Vol. 80 
(2009) p.197. 

[2] A. Kawagoe, et al.: Abstracts of CSJ Conference, Vol. 80 
(2009) p.198. 

 
Table1 Parameters of MgB2 samples 

Sample tape Parallel conductor
dimention[mm] 1.050×0.504 1.250×1.428
Filament dimenton[mm] 0.712×0.233 0.712×0.233
Filament Aspect ratio 3.08 3.08  

 
Table2 Parameters of MgB2 coil 

internal diameter[mm] 64.6 inductance[mH] 16.8
external diameter[mm] 107.4 conductor length[m] 70
axial length[mm] 23.0 layer number 15
distance between the coil[mm] 10.0 number of the total turns 270

Fig. 1 Measured ac losses in MgB2 coil wound with a parallel 
conductor composed of tapes with insulation. 
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