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(0.02mmt) (0.05mmt) (0.03mmt)
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Fig. 2 Magnetic field angle dependence of Ic

 at 77 K and 65 K. 
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X CT Bi2223  

 
  

INOUE Masayoshi  HIGASHIKAWA Kohei KISS Takanobu (Kyushu Univ.) 
E-mail: inoue@ees.kyushu-u.ac.jp 

 
 

1  
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Jc

SEM Ag
Bi2223 3

X
CT Bi2223

3  
 

2  
Bi2223 Type-H

SHPM
Fig.1 Ic

SHPM Ic

X CT X CT X
X

X
m

X CT X-ray -CT Skyscan1272, Bruker
1)  

Fig.2 X CT Bi2223
10 m 13mm

X

Bi2223
Bi2223

 
Jc 1.9 m

Jc Jc X CT
X CT 2 Fig.3

2
Bi2223

Jc

Bi2223
Jc Bi2223

Bi2223

 
X CT Bi2223

3
Bi2223 3

 
 
 

JST
S-

 
 
 

 
Fig.1 Jc distribution of Bi2223 wire measured by SHPM 

 

 
Fig.2 X-ray micro-CT images for Bi2223 wire 

 

 
(a) high-Jc region           (b) low-Jc region 

Fig.3 Binary images of X-ray tomography for Bi2223 wire. 
White area indicates Bi2223 filaments whereas black area 
indicates sheath material. Image size is 2.6mm  3.2mm. 

 
 

1. M. Inoue, et al.: Abstracts of CSJ Conference, Vol. 91 
(2015) p.183 
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Bi2223  
Post-annealing effects on critical current properties of Bi2223 sintered bulks synthesized in Ag tubes 

 
     ( ) ;  

  ( ) ;      ( ) 
TAKEDA Yasuaki FURUKI Masahiro OGINO Hiraku KISHIO Kohji (Univ. of Tokyo) ; 

 SHIMOYAMA Jun-ichi (Aoyama gakuin Univ.) ; NAKASHIMA Takayoshi KAGIYAMA Tomohiro  
KOBAYASHI Shin-ichi HAYASHI Kazuhiko (Sumitomo Electric Industries) 

E-mail: 0591908153@mail.ecc.u-tokyo.ac.jp 
 

Bi2-xPbxSr2Ca2Cu3Oy (Bi2223) 
Jc

Ag
Bi2223 1

100 MPa Jc

[1]

1

Jc  
 

780°C, 6 h Bi2212
Ag 100 MPa

815°C, 18 h, PO2 = 3 kPa 
(3%O2/Ar ) 1 Bi2223

100 MPa 825°C, 6 h, 
PO2 = 3-8 kPa  2 Bi2223

3 h 20°C
Ag PO2 = 

0.5-1 kPa 720-780°C 24-100 h

Ag
250-450°C
X

SQUID

Jc  
 

2 AS
PA XRD AS

Bi2223 PO2 = 5 kPa 2
250°C, 12 h 300-450°C, 1 h

AS 20 K Jc Fig. 1
350°C

Jc

400°C
Jc

 
AS 2 PO2

PO2 = 3, 5 kPa 2
AS PO2 = 1 kPa

Fig. 2 350°C, 1 h
720°C

PA Tc AS ~2 K

Pb3221
780°C PA

100 h Pb3221

Tc

AS
780°C PA 20 K

Jc ~5 kA cm-2

PA

PO2 = 0.5 kPa
PA Jc  
 

1. Y. Takeda, et al.: Abstracts of CSJ Conference, Vol. 91 
(2015) p.154 

 

 
 
Fig. 1 Oxygen annealing temperature dependence of intergrain 
Jc at 20 K for Bi2223 sintered bulks. 
 

 
 

Fig. 2 Temperature dependences of ZFC magnetization for 
Bi2223 sintered bulks. 
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Bi Tc 1km

Jc

DC
(Bi,Pb)2Sr2Ca2Cu3Oy (Bi,Pb2223)

Hf, Nb, Zr, La, Al, Ag
 

 
 

Bi,Pb2223 DC
Bi1.5Pb1.0Sr2.0Ca2.5Cu3.0Ox

50Pa
100W 700 2.5 STO

300nm
Bi,Pb2223

840 100
450 10 [1] 

Hf, Nb, Zr, La, Al, Ag
Table  

 
 

- Table 1
Tc La Bi-pure

Tc

Bi2212
La 60K

Tc Hf
Tc  

c Jc

Fig.1 Hf
Bi-Hf Al, Nb

77.3K pure
Jc 60K Al, Nb

Tc pure

Jc

Fig.2  

Jc 3
 

Table 1 Amount of impurity addition 

 

Fig.1 Magnetic field dependence of Jc (77.3K B//c)  

Fig.2 Angular dependence of Jc at 77.3K (0.5T) 

1. A. Matsumoto, H. Kitaguchi, Supercond. Sci.Technol.  

27 (2014) 1500 

sample name impurity addition amount Tc 
Bi-pure - - 86.8K
Bi-Hf Hf 3mol% 95.0K
Bi-Nb Nb 5mol% 93.6K
Bi-Zr Zr 3mol% 93.0K
Bi-La La 5mol% - 
Bi-Al Al 10mol% 93.8K
Bi-Ag Ag 10mol% 90.3K
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RE247  
Controls of microstructure and grain boundary characteristics of RE247 sintered bulks 

SHIMOYAMA Jun-ichi, TODOKORO Koki (Aoyama Gakuin Univ.);  
TSUJITAKE Senri, OGINO Hiraku, KISHIO Kohji (Univ. of Tokyo) 

E-mail: shimo@phys.aoyama.ac.jp 

RE247 (RE2Ba4Cu7O15- ) RE123 (REBa2Cu3O7- )
RE124 (REBa2Cu4O8)

1 atm
RE123 RE124

CuO2 CuO1- CuO 3
RE247
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c
[1]

RE247

 
 

RE247 RE2O3 Pr6O11 BaO2 CuO
RE:Ba:Cu = 2:4:7

RE123
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RE123 ~6.95 RE123 CuO
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XRD SEM
SQUID Jc

 

RE=Y, Pr, Nd, Dy, Ho Er RE247
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Ca Ba Sr RE247
 

Fig. 1 Ba 20 Sr
Y2Ba3.2Sr0.8Cu7O15- 950°C 24

1 (100 MPa) 960°C 36
XRD

XRD Y247
1 XRD 

00l c
c

Y123
c  

Fig. 2 2

RE247 c
 

RE247
 

 

[1] Abstracts of CSSJ Conference, vol. 91, p178. 

Fig. 1  XRD patterns of powder, surface of uni-axially 
pressed pellet and surface of sintered pellet of Sr-doped Y247. 

Fig. 2  Secondary electron image of surface of Sr-doped 
Y247 after re-sintering at 960°C for 36 h.. 

第92回　2015年度秋季低温工学・超電導学会

1C-p01 Y系，MgB2 バルク (1)



REBa2Cu3Oy
Effects of twin microstructure on bi-axial magnetic alignment in REBa2Cu3Oy

HORII Shigeru, NISHIOKA Tomohiro, FUJIOKA Shotaro, DOI Toshiya (Kyoto Univ.) 
E-mail: horii.shigeru.7e@kyoto-u.ac.jp 

1
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10 
T RE123 [3]

RE123

c [4,5] RE123
(RE=Y, Nd, Sm, Dy, Er)

RE123

2
REBa2Cu3Oy (RE=Y, Nd, 

Sm, Dy, Er)
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RE123 O2

400°C Ar 700°C
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1

10 ( Fig. 
1 )

X (XRD)
[(103), (005)]

3
2 10 T Y123
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c
4 2
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Y2Ba4Cu7Oy (Y247)

(0113) [2] 2 2
4
2

CuO2 (a,b ) , XRD

a b
(h00) (0k0)

Fig. 2 4
Y123

10 T 2
RE123

1. Kimura et al., Langmuir 22 (2006) 3464. 
2. Fukushima, Horii et al., Appl. Phys. Exp. 1 (2008) 111701. 
3. H27 3C-a01.
4. Ishihara, Horii et al., Appl. Phys. Exp. 1 (2008) 031701. 
5. Horii et al., J. Appl. Phys. 115 (2014) 113908. 

Fig.1 Experimental configuration in a modulated 
rotation magnetic field (MRF). 

Fig.2 (103) pole figure at  plane for Y123 powder sample 
aligned under a MRF of 10 T.  
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SETOYAMA Yui, OGINO Hiraku, KISHIO Kohji (The University of Tokyo); SHIMOYAMA Jun-ichi (Aoyama Gakuin Univ.) 
E-mail: 6071721904@mail.ecc.u-tokyo.ac.jp 
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[1] N. Ogawa et al., Physica C 177 101–105. 
[2] S. Nariki et al., Physica C 439 62–66. 
[3] Y. Setoyama et al., Supercond. Sci. Technol. 28 (2015) 

015014. 
[4] M. Muralidhar et al., Supercond. Sci. Technol. 10 (1999) 

663–670. 
[5] T. Izumi et al., J. Mater. Res. 7 (1992) 801–807. 
 

 

 

 
Fig. 1 Secondary electron images of polished ab-surfaces of 
melt-textured bulks, (a) (Gd,Dy)BCO and (b) (Dy,Gd)BCO.

(a) (Gd,Dy)BCO (b) (Dy,Gd)BCO 

 
Fig. 2 Secondary electron images of polished surfaces of 
melt-quenched bulks, (a) (Gd,Dy)BCO and (b) (Dy,Gd)BCO.

(a) (Gd,Dy)BCO (b) (Dy,Gd)BCO 
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MATSUMOTO Kazuya, SETOYAMA Yui, OGINO Hiraku, KISHIO Kohji (Univ. of Tokyo);  
SATO Takumi, SHIMOYAMA Jun-ichi (Aoyama gakuin Univ.) 

 
E-mail: 9918217367@mail.ecc.u-tokyo.ac.jp  
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[1] Y. Ishii et al., IEEE Trans. Appl. Supercond.,19 (2009) 
3487-3490. 

[2] S. Yamaki et al., Abstracts of CSSJ Conference 89 (2014) 
p.173. 

 

 

Fig. 2 Magnetic field dependence of Jc at 40 K for small
pieces cut from various positions of a Pt-free and
Ga-doped Y123 melt-solidified bulk.

Fig. 1 Temperature dependences of ZFC magnetization
for small pieces cut from various positions of a Pt-free
and Ga-doped Y123 melt-solidified bulk. 
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1. T. Naito et al. : Supercond. Sci. Technol., vol. 28, (2015)
095009 

2. T. Yoshida et al. : IEEE Trans. vol. 25, (2015) Issure 3
3. Y. Endo et al. : Abstract of CSSJ Conference, vol. 91,

(2015) 3C-a07
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Fig.1 XRD patterns of the Ti/TiB2 doped MgB2 bulks. 

Fig. 2 Temperature dependence of the trapped field for the 
pristine and Ti/TiB2 doped MgB2 bulks. 
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G. Fuchs et al., Supercond. Sci. Technol. 26 (2013) 
122002. 
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T. Naito et al., Supercond. Sci. Technol. 25 (2012) 095012.
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Fig. 1 Schematic illustration of the Superconducting Bulk 

Magnet with HTS cylinder  
 

Fig. 2 1H NMR spectra of H2O with and without HTS cylinder 

1. T. Nakamura, et al.: J. Cryo. Soc. Jpn. 46 (2011) 139 – 148 
2. Y. Itoh, Y. Yanagi, M. Yoshikawa and T. Nakamura: 

Abstracts of CSSJ Conference 92 (2015) 1C-p9

0.45 ppm 
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Without HTS Cylinder 20 ppm 

With HTS Cylinder 
125 mm 3 layers  

FWHM 
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NMR
[1] NMR

Jc
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[2]

[3]  
 

60 mm, 28 mm, 120 mm
(Jc1=4.8 x 108 A/m2) 50 K 100 mm, 

150 mm 4.7 T (200 MHz) 
(FCM)

E-J n (n=100) Jc

1
defect-A (z=0 mm) defect-B (z=60 mm)

(Jc=0)
Photon PHOTO-EDDY ver.7.2 FEM
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Fig. 1. Half model of the framework for the numerical simulation of 
FCM, in which the position of the defect-A and defect-B are shown.  

 
Fig. 2. The microscopic trapped field deviation Bz around the central 
region along the x-direction and z-direction in the hole of the (a) 
defect-A bulk and (b) defect-B bulk.  

 
Fig. 3. The trapped field deviation Bz (±4 mm) along the x-direction 
and the z-direction in the hole for (a) defect-A bulk and (b) defect-B 
bulk, as a function of the Jc2 of the inserted superconducting cylinder. 

1. T. Nakamura et al., J. Mag. Reson. 259 (2015) 68. 
2. Y. ltoh, Y. Yanagi and M. Yoshikawa, 2014, Japanese Patent 

Application No. 2014-127301. 
3. H. Fujishiro, Y. Itoh, Y. Yanagi and T. Nakamura, 

Supercond. Sci. Technol. 28 (2015) 095018. 
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