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Magnetization curves and the scaled J, characteristics in MgB; and Hg1223
superconductors
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Abstract- From the shape of magnetization curves, the important superconduction character-
istics can be evaluated. The critical current densities, the irreversibility fields and the losses of
the superconductors can be estimated from hysteretic width, disappearance of the width and
the area of the hysteresis loop, respectively. Magnetic field and temperature dependence of the
pinning strength Fy, in type-II superconductors is known to be well formalized by the scaling
law of the pinning force as F, = AHZ(B/Bc2)"(1 — B/B)®, where H, is the upper critical
field, v, 6 and m are the pinning parameters. In high temperature superconductors, the scaling
law fails to describe the pinning properties since the irreversibility field By is much smaller
than the upper critical field B;; . Conversion of field dependence term in the scaling law is ac-
complished by replacing the Bcg by the Bi. The magnetization curves differentially computed
using the scaled J. with the pinning parameters of 7, § and m show various shapes and can be
fitted well to the observed curves of MgB, and Ag-Hgl223 superconductors in the wide range

of temperature and magnetic field.
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Table 1. Sample specifications.
Sample Composition Vinass(mm®)  T¢ (K)
MgB,-45 MgB, 12.19 38.5
MgB,-50 MgB, 12.46 38.5
MgB2-75 MgB, 13.48 38.5
Ag—02 Ag02(HgBa19B101CaQCu3Og+5)03 49.55 131
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Fig.1 Scaling law of the critical current density J.
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Fig.2 Magnetization curves numerically comput-
ed by the scaled J, of Fig.1 with the pinning
parameters of (a) m and (b) 4.
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Fig.3 The irreversibility field B;, estimated from
the peak of the imaginary part x" of the AC
susceptibilities for (a)MgB,-45, (b)MgB,-
50, (c)MgB2-75 and (d)Ag-02.
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Fig.4 Field dependence of the hysteresis width for
(a)MgB,-45, (b)MgB2-50, (c)MgB,-75 and

(d)Ag-02.
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Fig.5 Flux density distribution in (a)field increas-
ing branch and (b)decreasing, where the
field just inside the surface B; is expressed
as Bs = B, — AB;. Magnetization curves
for AB;/B, = 0,1 and 2 are drawn in (c).
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Fig.6 Magnetization curves observed are plotted
as solid circles for (a)MgB,-45, (b)MgB,-
50, (c)MgB2-75 and (d)Ag-02.Numerically
computed values are drawn as lines using
the scaling law as egs.(1) to (6).
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Fig.7 The field step ABs and the pinning pene-
tration field B,.
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Fig.8 Temperature dependence of the pinning pa-
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Fig.9 Temperature dependence of the pinning
penetration field Bg,.
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