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Irreversibility Fields and Pinning Parameters in Hg-1223 Superconductors

Hiroki Kobayashi*, Tadahiro Akune", Nobuyoshi Sakamoto™’, K. Luders , HR. Khan*

Abstract: The irreversibility field B; is analyzed using the flux creep theory based on a
depinning mechanism caused by thermally activated flux creep. Near the critical temperature T,
the calculated B; depends on power of ( 1-(T/T.)? ). At low temperatures, however, the measured
B; increases more rapidly than the power law. This deviation from the power law has been
ascribed to a different pinning mechanism in low temperatures. AC and DC magnetizations in
Hg-based composites of Ag,(HgBa,¢Bij;Ca,Cu305, 5 )ix (X = 0.1, 0.2, 0.3 and 0.4)
superconductors were measured using a SQUID magnetometer and a PPMS susceptometer at
temperature range 5-150 K under magnetic fields up to 14 T. The irreversibility fields B; are
estimated from the peaks of imaginary parts of AC susceptibilities and shown to agree well with
the numerical estimation of the original flux creep equation available in low temperatures. The
magnetization characteristics are also successfully analyzed using the pinning parameters.
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Table 1 Critical temperature and superconducting volume fraction of Ag-added Hg-1223 superconductors.

sample x T, (K) Vmass (mm?®) VMeiss (mm3) Vinass! VMeiss
Ag-01 0.1 131 45.95 34.0 0.74
Ag-02 0.2 131 49.55 35.7 0.72
Ag-03 0.3 131 38.45 4.07 0.11
Ag-04 04 130 57.16 6.64 0.12
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Table 2  Fit parameters.
By B2(0) aM
sample K J Bio/B»(0 Y
p m V4 n (T) (T) 0/ c2( ) (mT)
Ag-01 180 2.82 0.28 2 2.08 1.68 382 4.4x10° 3.6
Ag-02 175 2.82 0.28 1.7 2.08 1.61 382 42x10° 4.0
Ag-03 192 2.95 0.30 2 2.21 1.89 378 5.0%x10° 0.34
Ag-04 160 3.0 0.30 1.5 2.25 1.41 382 3.7x10° 0.36
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