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Samples with nominal compositions of Hg0.8M0.2Ba2Ca2Cu3Oy �M�V, Cr, Mn, Mo, Ag, In, Sn, W, Re, Pb, Hf,

Ta� were prepared by a conventional quartz-tube encapsulation method at ambient pressure. The 1223 phase

formed in the samples with dopants except In and W. Ag, Re and Pb-doping effectively expanded the tempera-

ture range for formation reaction of the 1223 phase. For samples with V, Cr, Mn, Mo and Re, appreciable short-

ening in the lattice parameter c was observed. It suggested incorporation of the dopants into the 1223 phase.

Magnetization measurements at 77 K revealed that an enhancement in the critical current density was achieved in

the samples with Re and Mo. �Received July 8, 2005; Accepted August 19, 2005�
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Fig. 1. XRD patterns for Hg0.8M0.2Ba2Ca2Cu3Oy �M)Hg� samples

prepared at 675–750*C. Solid circles and pluses indicate peaks for

1223 and 1212 phases, respectively.

Fig. 2. XRD patterns for Hg0.8M0.2Ba2Ca2Cu3Oy �M)Mn� samples

prepared at 675–750*C. Solid circles and asterisks indicate peaks for

1223 phase and BaCuO2, respectively.

Fig. 3. XRD patterns for Hg0.8M0.2Ba2Ca2Cu3Oy �M)Mo� samples

prepared at 675–750*C. Solid circles and pluses indicate peaks for

1223 and 1212 phases, respectively.
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Fig. 4. XRD patterns for Hg0.8M0.2Ba2Ca2Cu3Oy �M)Re� samples

prepared at 675–750*C. Solid circles indicate peaks for 1223 phase.

Table 1. XRD Results for Samples with Nominal Compositions of

Hg0.8M0.2Ba2Ca2Cu3Oy Prepared at 687–750*C. Lattice Parameters, a

and c, of the 1223 Phase are Given in nm Unit. Tc and Birr for the 1223

Samples are also Listed. Magnetic Susceptibilities for Samples which

Showed Intense Peaks Due to the 1223 Phase in the XRD Patterns

were Measured before and after Annealing Treatment. For the Sam-

ples Showing Higher Tc Value, Magnetic Hysteresis Loops were

Drawn Using VSM. Birr were Tentatively Defined as the Field Makes

ML Lower than 0.03 emu+cc in the Table
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Fig. 5. SEM photos for fractured surfaces of Hg0.8M0.2Ba2Ca2Cu3Oy

�M)Hg, Re, Ag� samples.

Fig. 6. Temperature dependence of magnetic susceptibility for

Hg0.8M0.2Ba2Ca2Cu3Oy �M)V, Cr, Mn, Mo� samples.

Fig. 7. Magnetic field dependence of magnetization hysteresis, DM

�)M�–M��, for Hg0.8M0.2Ba2Ca2Cu3Oy �M)Hg, Mn, Mo, Re�

samples.
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