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OF SUPERCONDUCTING YBaCuO CERAMICS
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The aim of this work was to improve conducting properties of superconducting yttrium

ceramics by means of proton-induced increase in the texturing degree.

The object were single-phase (98 %), isotropic YBa2Cu3O7.6 (5 « 0.05) ceramic pellets of

12 mm in diameter and 0.6 mm of thickness, with the average grain size of 14 um, the lattice

parameters ar « 3.822, br « 3.883 and cr * 11.673 A, the density ~ 5.1 g.cm"3, the specific

resistance ~3 mQ-cm in the normal state, had the superconducting Tc « 91 K. The samples

were irradiated at the cyclotron U-150 of the INP AS RUz with 18 MeV-protons within the

range of fluences 1014 - 1015 cm"2 at the beam current of 20 nA and 300 K. The structure

characteristics of samples were determined at the diffractometer DRON-UM1 (AoKa =

1.54178 A). Electrophysical parameters were measured with the four-probe technique at the

direct current of 10 mA. The texturing degree was determined by the formula Ft = Pt - Po /I -

Po, where Po and Pt are the ratios of the (00L) reflection intensity sum to that of all (HKL)

structure lines for isotropic and textured ceramics, respectively.

The diffraction spectrum of the sample irradiated with the proton fluence of 2x1014 cm"2

demonstrated a noticeable decrease in the {HKL} reflection intensities and simultaneous

increase in those of {00L}. By this the value of p (100 K) decreased in 3 times, and the Tc by

0.3 K, the superconducting transition broadened and the resistivity slope of the temperature

dependence increased. Further growth of the {00L} line intensities at elevated doses (4xlO14

-H 8xlO14 cm'2) did not occur, yet the p (100 K) value rose fast, the Tc dropped, and the

character of conductivity changed from metallic to semiconducting.

Such anomaly in the structure characteristics and superconducting properties of the

irradiated YBa2Cu3O7-5 ceramics can be explained by formation of the texture on the sample

surface exposed to the moderate proton fluence at the ambient temperature.
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