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The aims of this research are to study the effects of Co®" ion substitution in the
copper oxide chain in the "RE-123" high temperature superconductors (HTSC), to
confirm the existences of the "rare earth ion size effects", and to see if the suppression
of the T.'s of the different "RE-123" HTSC correlated with the orthorhombicity of the
"123 ll.

The effects of Co doping in REBa,Cu3.xCoxO7y HTSC (RE =Y, Gd, Ho, Er and
Dy) were studied experimentally. X-ray diffraction patterns were taken to determine
the orthorhombic distortion of different RE “123” superconductors. Iodometric
titration was used to determine the copper valencies of all fabricated specimens.
Standard four-probe method was used to measure the transittion temperatures.

It was found that the orthorhombicity decreases as the size of the RE ion
increases and T, decreases as the square of the orthorhombicity increases. It is shown
that T.’s decrease linearly with Co concentration at small content of Co ions and
become nonlinearly at high contents for all RE compounds. The suppression of T, due
to magnetic Co>* substitution is explained by the Abrikosov-Gorkov expression and it
is also observed that this suppression is larger for the larger RE radius.

From this result, we can conclude that the substitution of copper oxide in the
chain with the magnetic Co*" ion and the changing of RE ionic radius affect the
orthorhombic-tetragonal distortion which is important to the attainment cf high T..
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