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For the YBa2Cu3Oy films with columnar defects by heavy-ion irradiation, we found that the 

peak of the angular dependent critical current density Jc( ) at =0˚(B//c), which originates 

from the c-axis-correlated pinning, enhances with increasing a magnetic field beyond the 

matching field continuously.  As shown in the right figure, the c-axis peak height Jc
 c
 / Jc 

min
, 

i.e., a ratio between Jc at B//c and the minimum Jc value, can be scaled roughly as a function 

of the normalized magnetic field by the irreversibility field Bi. Those behaviors suggest that 

the elastic interaction of the vortices works strongly in high magnetic fields, because of the 

strong elementary pinning and the good alignment of the columnar defects. 
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