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PLD-SmBCO Jc

High Jc in SmBCO Coated Conductor by homogeneous composition in plume during PLD process 
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Fig. 1 Schematic drawing of RTR-system PLD with Mask 

Fig. 2 Composition ratio and deposition rate of fixed 
PLD-SmBCO CCs. 

Fig. 3 Jc at 77 K for the SmBa2Cu3Oy coated conductors with or 
without Mask
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Increase of speed of laser scribing process by dual beam 

Takato MACHI  Akira Ibi, Teruo Izumi (AIST) 
E-mail: t.machi@aist.go.jp 

REBa2Cu3O7-d (REBCO)

Fig.1 Concept of optical design for uniformity of laser beam 
 

Fig.2  Beam profiles obtained by beam profiler, (a) a profile without mask 
after modification, (b) a profile of dual beam after modification. 

[1] T. Machi, et al., Supercond. Sci. Technol. 26 (2013). 

(a) (b) 

Fig.3 The energy density dependence of the slope depth in 
simultaneous laser scribing processing. 
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[1]  84(2015) 419  

[2] Ichinose et. al., Jpn. J. Appl. Phys. 56(2017)103101. 

[3] Doi et. al., Materials Trans. 58(2017)1493. 

Fig. 1 I-V characteristics of the YBCO/Nb-STO/Ni/Cu/SS316 
tape, comparing with calculated curves by a finite element 
method. 
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UTOC-MOD BZO YGdBCO  
In-field Magnetic Microscopy of BaZrO3 Doped YGdBCO Coated Conductor Made by  

UTOC-MOD Process
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[1] K. Nakaoka et al., IEEE Trans. Appl. Supercond. 26 (2016) 8000304. 
[2] T. Izumi et al., IEEE Trans. Appl. Supercond. 27 (2017) 6601604.  
[3] T. Suzuki et al., Abstract of CSSJ Conference 94 (2017) 17. 
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0.0                           30.02 mm
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Fig. 1. Sheet current density distributions of the magnetized 
samples obtained by the SHPM at 3 T and 20 K. 
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Fig. 2. Histograms of normalized critical current density 
shown for the two fabrication processes: donce = 170 nm and 
donce = 30 nm. 
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Fig. 3. Current density, J, vs. electric field, E, properties at 20 
K obtained for the samples with the two fabrication 
processes: donce = 170 nm and donce = 30 nm. 
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Vortex pinning property in YBCO filmcontaining nanorods and stacking faults 

1

2

3
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Magnetization relaxation in SmBa2Cu3Oy films with BaHfO3 nanorods 
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1. S. Miura et al., Appl. Phys. Express 10, 103101 (2017). 
2. Y. Yeshurun et al., Rev. Mod. Phys. 68, 911 (1996). 

 
Fig. 1 BHO content dependence of relaxation rate S in 
BHO-doped SmBCO films at 30 K and 1, 3, and 5 T. 

 
Fig. 2 Relaxation rate maps for magnetic field and temperature 

in (a) pure and (b) 2.2vol.%BHO-doped SmBCO films. 
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Jc RBCO  
E-J characteristics of REBCO coated conductors under the influence of local Jc variation 
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[1] T. Kiss et al., Cryogenics 80 (2016) 221-228. 
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Fig.1 Comparison with critical current at reel-to- reel 
SHPM and four probe method. (a)Uniform region, (b)Low 
Ic region. 
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Table 1 Technical characteristics of REBCO samples 
Conductor Hastelloy 

thickness 
Cu stabilizer 
thickness 

Dimensions 
(w× t) 

SuNAM 60 m 20 m 4.1 × 0.10  mm 
SuperOx 60 m 40 m 4.0 × 0.152 mm 
SuperPower-CF 50 m 20 m 4.0 × 0.09  mm 

Fig. 1. Sample holder 

Table 2.  Ic (1 V/cm) and n-values 
measured using the sample holder at 77 
K and self-field condition. The values in 
the parentheses are of the perpendicular 
field. 

 Ic (A) n-value 
SuNAM 210 

(217) 
46 
(43) 

SuperOx 126 
(132) 

34 
(36) 

SuperPower-CF 118 
(116) 

34 
(31) 

Ic-B

 
 
Fig. 2. Critical current of REBCO 
conductors at 4.2 K in parallel field. 

Fig. 3. Ratio of Ic in parallel field 
to Ic in perpendicular field at 4.2 
K. 

Ic(B//ab) Ic(B//c)

15 T

 
 

1. K. Tsuchiya et al., Cryogenics 85 (2017) 1. 
2. K. Tsuchiya et al., IEEE Trans. Appl. Supercond., vol. 27, 

no. 4, June 2017. 
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1 REBCO 4 11.4 1025 0.37 No Combination

2 REBCO 8 17 .7 803 0.72 Yes Buckling

3 REBCO 8 17.9 883 0.71 Yes Buckling

4 REBCO 74 25 284 0.46 No Peeling / 
cleavage

5 REBCO 76 27.6 389 0.4 Yes ?

6 Bi2223 6 17.7 383 1.5 No Tensile 
stress

Pancake Layer

NI High field Persistent
current
Homogeneous 
field

Insulated Applications which cannot 
accept field delay and charging 
loss

Defect irrelevant [9]

Bi-2223:
Stress management
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Premature thermal 
runaway (quench)
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Suppression of premature thermal runaway (quench) in high-field HTS coils (2)  
 Joule heating criteria of a thermal runaway for an insulated coil  

   ,   
SUETOMI Yu (Chiba Univ.) MOCHIDA Hiroki, TAKAO Tomoaki (Sophia Univ.); 

PIAO Renzhong, YANAGISAWA Yoshinori, MAEDA Hideaki (RIKEN) 
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[1] Fuger et al. IEEE TAS 19 (2009) 1532-1535 
[2] Ayai et al. Physica C 468 (2008) 1747-1752 
[3] Awaji et al. SuST 30 (2017) 065001 
[4] Yanagisawa et al. IEEE/CSC & ESAS SNF, July 2016 
 

: JST
(S- )

Fig.1 Qtr-Jcond curves of a REBCO coil (ID 80 mm, 5 turns). 

 
Fig.2 Qtr-Jcond curves of a Bi-2223 coil (ID 80 mm, 5 turns). 
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YANAGISAWA Yoshinori, MAEDA Hideaki (RIKEN) 
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[1] Suetomi et al. SuST 29 (2016) 10502

Fig.1 Circuit models. (a) NI coil. (b) LNI coil. 

Fig.2 Measured magnetic field of current dump measurement. 
(a) NI coil. (b) LNI coil. 

 
Fig.3 (a) Layer voltages and (b) power supply current and 
normalized magnetic field in an over current operation. 
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Pancake coil

Cryocooler

Cooling plate

REBCO tape

Conductive 
epoxy resin

Cooling plate

Polyimide tape

FRP sheet
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