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Abstract:

Perovskite rare-earth oxides continue to spark researchers’ interest due to the formation of novel
electric and magnetic phases and potential applications. Rare-earth compounds with very high
melting points are best grown by the crucible-less float-zone technique. Cationic substitutions
further enhance characteristic phases and fine-tune the desired properties. In powder and ceramic
forms, the crystallites orient randomly in different directions and present an average effect of
anisotropic properties, whereas single crystals enhance this effect in specific orientations. By ionic
substitution, it compounds with additional impurity phases and structural deformations. By
concomitantly applying a zone refining process to the floating zone growth, one can minimise or
eliminate impurity phases to a great extent [1, 2]. The trace impurities separate due to differences
in segregation coefficients and directional solidification of the pure material, which yields pure
crystals that are reliable to use without fear of impurity influences.

Besides details of growth, we will report the results of standard characteristic measurements of
Laue spectroscopy, XRD, and EPMA, to assess the crystallinity, orientation, phase purity and
composition of few RuxRx’FeOs bulk crystals. We determined the oxidation states of the
substituted ions using x-ray photoelectron spectroscopy measurement to evaluate their role in
physical characteristics. Partial substitution of certain selective rare earth cations in the A-site of
perovskite structure has enabled tuning of many important physical properties. | will discuss, in
detail, the unusual spin configurations that evolve consequentially in a few substituted phase-pure
rare earth orthoferrites.
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