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Development of Cuprate Superconductor Films and Wires  
for Game-changing Technology 

– A 120 K-class Superconducting Wire Produced by Atomic Level Control – 
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Synopsis: High Tc cuprate superconducting films, such as REBa2Cu3O7-x (RE=Y, Sm, Gd), REBa2Cu4O8 (RE=Y, Yb),  
(Hg, Re)Ba2CaCu2O6+x, (Hg, Re)Ba2Ca2Cu3O8+x, Bi2Sr2CaCu2O8 and Bi2Sr2Ca2Cu3O10, have been studied based on “atomic level 
control” including lattice strain control, carrier control, and nanostructure control, in order to simultaneously improve critical 
temperature Tc, irreversibility field Birr, and critical current density Jc of the films. We successfully fabricated high-performance 
cuprate superconducting films with higher Tc, Birr, and Jc on IBAD-MgO substrates. 
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Table 1  Pressure effects on the Tc of cuprate superconductors4, 5) 

Super-
conductors Y123 Y124 (Bi, Pb)2223 Hg1223

Tc (P=0) 
a (nm) 
b (nm) 
c (nm) 
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Fig. 1  Pressure dependency Tc of Y-124 under P c, 
P // c, and hydrostatic pressure (HP).7, 8) 
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Fig. 2  Pressure dependency of Tc for three types of 
contraction: hydrostatic pressure (HP), P c (red 
squares), and P // c (blue circles). The change in Tc as 
pressure decreases for each case is shown by open 
symbols.9) 

Fig. 3  Normalized Tc by the value at zero intrinsic strain for 
the applied strain along the (a) a axis and (b) b axis. Open 
circles indicate single-crystal data.14) 
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Fig. 5  Birr curves of (Hg0.9, Re0.1)Ba2CaCu2Oy epitaxial 
films on single-crystal substrates.18) 

 
Fig. 4  Relationship between Tc and lattice constants at 
room temperature obtained using detwinned RE123 films 
on IBAD substrates.14) 
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Fig. 6  Birr curves of BHO-doped RE123 films on IBAD-
MgO substrates. 
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