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Fig.3 Temperature distributions along a sample holder in the  
test system for conduction cooling. 

Fig.1 A system to measure electromagnetic properties of 
large superconducting conductor 

Fig.2 Schematic of a test system for conduction cooling 
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Fig. 1  Basic structure of new type of superconducting level sensor. 
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Fig. 2  An example of temperature dependence of resistances 
per unit length for SC wire A and non-SC wire B. 
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Fig. 3  Numerical results of terminal voltages for SC wire A 
and non-SC wire B, and their difference as a function of wire 
length located in cryogenic liquid. 
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HPCVD MgB2  
Transport critical current properties of tilted MgB2 films synthesized by HPCVD method 
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Fig. 1.  Magnetic field dependence of JcL and JcT at 10 K for the 100 nm 
MgB2 tilted film in field perpendicular (a) and parallel (b) to the film. 
Inset of (b) shows JcL and JcT as a function of normalized field H/Hirr. 
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Fig. 2.  Temperature dependence of JcL and JcT under 0.1 T in field 
perpendicular and parallel to the 100 nm MgB2 tilted film. 
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Proposal of MgB2 wire with low AC loss for stator winding in fully superconducting motor 
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Fig.1 Schematic diagram of the proposed MgB2 wire. 
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Fig.1 MgB2 coil wound with a parallel conductor composed 
of tapes with insulation conductor composed of tapes with 
insulation 

Fig.2 AC losses in MgB2 coil 

Development of an MgB2 Coil wound with a parallel conductor composed of tapes with insulation 2 
- AC loss properties - 
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[1] J. Nagamatsu, N. Nakagawa, T. Muranaka, Y. Zenitani and 
J. Akimitsu, Nature 410, 63 (2001).
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Fig. 1.  Photograph of a disk-shape MgB2 bulk/SUS composite 
(20/22 mm , 5 mmt). 
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Fig. 2.  Trapped field as a function of cold-stage temperature for 
a MgB2 bulk with 10 mm 5 mmt. The bulk was field-cooled 
(FC) in 5 T to 13 K or zero-field-cooled (ZFC) to 13 K followed 
by an application of 5 T. Trapped field of the bulk was masured 
after removal of the external field by a hall-sensor which locates 
5 mm over the center of the bulk surface. 
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MgB2

Relation between hot pressing condition and curitical current density in MgB2 bulks

( )
YAMAMOTO Yoshiaki , IKEDA Hiroshi (University of Tsukuba)
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MgB2 bulks.
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Fig. 1 Preparation procedure of MgB2 wires by external 
diffusion process using Mg tube. 

Fig. 2 Macrostructures of cross sections in MgB2 wires of 0.8 
mm  in diameter. (a) as drawn, (b) heat-treated at 630  for 5 h. 

Fig. 3 Magnetic field dependence of JC at 4.2 K for the MgB2 
wires heat-treated at 630  for 5 h. 
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Fig. 1  Optical microscope images of the cross sections 
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fabricated with Mg diffusion process. Heat treatment 
condition: 640oC 1hr. 
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Fig. 1 Cross-sectional SEM image of the wire heated at 
640 C for 1 h.  

Fig. 2 Cross-sectional SEM image of the wire heated at 
800 C for 1 h.  
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Fig.1. SEM image of 0.87 wire after heat treatment. 
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Table 1.  Specifications of samples 
 

Sample O.D. 
(mm) 

Mg Size 
( m) 

Core Area 
(10-2 mm2) 

#1-1 0.87 3000-5000 5.7 
#1-2 0.87 300-760 6.2 
#1-3 0.87 150 6.8 
#1-4 0.87 50 5.8 
#2-1 0.602 3000-5000 2.5 
#2-2 0.602 300-760 3.0 
#2-3 0.602 150 3.3 
#2-4 0.602 50 3.5 
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MgB2 Jc
Jc-B-T dependence of MgB2 tapes fabricated by PIT method 
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Fig.1 Relative intensity ratio of I002/I110 of MgB2 peaks in 
pure and C-doped MgB2 samples. 

 
Fig.2 Typical SEM image of MgB2 grains in pure MgB2 
tape. 
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Fig.3 Jc-B-T curve of pure MgB2 tape. 
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Critical current properties of Fe-based superconductors with thick blocking layers 
 

( JST-TRIP) 
SHIMOYAMA Jun-ichi, OGINO Hiraku, SATO Shinya, KAWAGUCHI Naoto, SHIMIZU Yasuaki, MACHIDA Kenji, 

YAMAMOTO Akiyasu, KISHIO Kohji (Univ. of Tokyo, JST-TRIP) 
E-mail: shimo@sogo.t.u-tokyo.ac.jp (J. Shimoyama) 
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Fig. 1  Crystal structures of layered iron pnictides with thick 
blocking layers, 22438 and 225411 phases. [AE : Ca, Sr, Ba
M : Sc, (Mg,Ti), (Sc,Ti)] 
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Fig. 2  Intragrain Jc vs H plot for (Fe2As2)(Ca5(Sc,Ti)4O11) . 
 

[1] H. Ogino et al, SuST 22 (2009) 075008. [2]. 
H. Ogino et al., SuST 22 (2009) 085001. [3] S. Sato et al., SuST 
23 (2010) 045001. [4] N. Kawaguchi et al., Appl. Phys. Exp.3 
(2010) 63102. [5] H. Ogino et al., Appl. Phys. Exp.3 (2010) 
63103. [6] H. Ogino et al., Appl. Phys. Lett. 97 (2010) 072506. 
[7] H. Ogino et al., Supercond. Sci. Technol. 23 (2010) 115005 
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Microstructure and inter-granular critical current properties of polycrystalline iron-oxypnictide bulks
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CNR-SPIN
YAMAMOTO Akiyasu (Univ. Tokyo); JIANG Jianyi, KAMETANI Fumitake, POLYANSKII Anatolii, WEISS Jeremy, 
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Fig. 1.  Low (a,c,e) and high (b,d,f) magnification secondary electron 
microscopy images for A1 (a, b) S1 (c, d) and H1 (e, f).

Fig. 2. Remanent m agnetization ( mR) a s a f unction o f m aximum 
applied field (Ha) for all the samples. 
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Fig.2 ex-situ PIT FeTe0.5Se0.5
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Fig.1 Optical micrograph of the cross section of FeTe0.5Se0.5 
wire after heat treatment at 200ºC for 2 h.[2] 
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Fig.2 Temperature dependence of resistivity for FeTe0.5Se0.5 
superconducting wires for different annealing temperatures T = 
150-500ºC.[2] 
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Fig.3 Magnetic field dependence of transport Jc at 4.2 K for 
Fe(Te,Se) wire using ex-situ and in-situ PIT method. 
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