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Pinning Action of Correlated Disorder against Equi-
librium Properties of HgBa2Ca2Cu3Ox: a Delicate Balance
J. R. THOMPSONA,B, AOak Ridge Nat’l Lab, Oak Ridge, TN and
BPhysics, University of Tennessee, Knoxville TN, J. G. OSSANDON,
University of Talca, Curico, Chile, L. KRUSIN-ELBAUM, IBM Wat-
son Lab, Yorktown, NY, D.K. CHRISTENA, H.J. KIMB, K.J. SONGB,
K.D. SORGEB, J.L. ULLMANN, Los Alamos Nat’l Lab, Los Alamos,
NM – We report significant alteration of the equilibrium properties of
the superconductor HgBa2Ca2Cu3Ox upon addition of correlated dis-
order (randomly oriented columnar tracks from induced fission of Hg-
nuclei). From studies of the equilibrium magnetization Meq and the
persistent current density over a wide range of temperature, magnetic
field, and track densities up to a “matching field” of 3.4 Tesla, we observe
that the addition of more columnar tracks acting as pinning centers is
progressively offset by reductions in the magnitude of Meq. Invoking
anisotropy induced “refocusing” of the random track array and incor-
porating vortex-defect interactions, we find that this corresponds to in-
creases in the London penetration depth λ; this reduces the vortex line
energy and consequently reduces the pinning effectiveness of the tracks.
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