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AC Susceptibility of Hg-based Superconductors
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Abstract- Compounds of Aggp.; (HgBa;.9Big.1 CagCu30s+4)0.9 (Ag-01) and HgBayCazCuzRep 180,
(Hg-Re0.18) were fabricated by direct synthesis from the oxide powders and by high vacuum seal-
ing and sintering method using a precursor, respectively. For Hg-Re0.18 sample, grain alignment
was formed magnetically under external magnetic field of 10 T. AC susceptibilities and DC
magnetizations were measured using a SQUID magnetometer and a PPMS susceptometer at
temperature range 5 — 150 K under magnetic fields up to 14 T. The critical temperatures are
131 and 130 K for Ag-01 and Hg-Re0.18, respectively, determined by the temperature depen-
dence of DC magnetizations. Irreversibility fields Bj,, were estimated from the imaginary parts
of AC susceptibilities. The double peak structure of Hg-Re0.18 sample in the imaginary parts
is confirmed to suggest different depinning mechanisms. Hg-Re0.18 sample exhibits larger Bijy
values, in particular at high temperatures, compared with Ag-01 sample. Bj. is determined by
several factors, of which Re doping is favorable in enhancing the flux pinning properties. The
temperature dependence of irreversibility fields is also explained well by the flux creep theory.
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Table 1. Sample specifications.
Sample Composition VMeiss(Mm®)  Vinags(mm3)  Viteiss/ Vinass
Ag-01 A_go_l (HgBa1.9Big.1CagCu3Osgy5)0.9 34.0 45.95 0.74
Hg-Re(.18 HgBasCasCuzRep.1808+5 — 5.11 —
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Fig.1 Temperature dependence of magnetization
for Ag-01 and Hg-Re0.18 sample at external
magnetic field of 1 and 0.5 mT, respectively.
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Fig.2 Magnetization curves for grain-aligned and
non-aligned Hg-Re0.15 sample at 77 K as a
function of magnetic field.
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Fig.3 Temperature dependence of AC susceptibil-
ities x' and x” of Ag-01 sample at (a) low
fields and (b) high fields.
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Fig.4 Temperature dependence of AC susceptibil-
ities x’ and x” of Hg-Re0.18 sample for field
direction of B//c at (a) low fields and (b)
high fields.
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Fig.5 Temperature dependence of AC susceptibil-
ities x’ and x” of Hg-Re0.18 sample for field
direction of B//ab at (a) low fields and (b)
high fields.
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Fig.6 Irreversibility field Bj,, for field direction of
B//c and B//ab in Hg-Re0.18 sample and
Ag-01 as a function of reduced temperature
T/T,. The solid curves represent the fits of
Eq. (1) to the data points. The fit parame-
ters are given in Table 2.
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Table 2. Fit parameters.

| K | m ] v |
143.00 | 2.30 | 047
145.00 | 2.00 | 0.50
149.00 | 1.91 | 0.59

| Sample
Ag-01

Hg-Re0.18 (B//c)

Hg-Re0.18 (B//ab)
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