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Abstract

In a decade of study it has been frequently noted that continuous columnar pinning centers provide the 
largest pinning potential, Upin. It has been assumed therefore that such pinning, e.g., created by ions, 
provides the highest values of Jc, and pinned field, Bpin. Generally, studies of columnar pinning are 
discontinued at pinning center densities beyond which Jc is observed to decrease. It has also been broadly 
noted that such decrease is due to degradation of the order parameter and the critical current, Tc. We 
previously reported theoretical findings that Jc and Bpin were limited by the pinning center microstructure, 
not Tc, and could be markedly improved by reducing the damage incurred in the formation of pinning 
centers, even though Upin is reduced in the process. We now report experimental results. Spatially 
discontinuous melting occurs for ions having Se ≡ dE/dx ≥ 0.7 keV/Å. This becomes continuous for Se 
≥ 3.5 keV/Å. We studied the interval 1.4 ≤ Se < 4.0 keV/Å, using parallel ions (no splay). We find Jc 
is higher by a factor of 6 at Se ~ 2.0 keV/Å (intermittent columns) than at Se ~ 3.5 keV/Å (continuous 
columns), despite the fact that Upin is reduced by ~ 75% at the lower Se. In addition, pinnable field 
is increased by factors > 10 at the lower Se. Future basic studies and application to current problems 
of interest will be discussed.
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