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Abstract


Since the discovery of high temperature oxide superconductors in 1986, the interest in using these materials to fabricate Josephson junctions for both fundamental studies and applications has been very strong and fruitful.  Among the several different methods of fabricating Josephson junctions reported in literature, the most unique one for high TC oxides is using grain boundary junctions.  Using bicrystal substrates as templates to fabricate grainboudary junctions is the first successful method.  However the lack of integration capability and the high costs of the bicrystal substrates limit its application potential.  Bi-epitaxial grainboundary junctions fabricated on a single crystal substrate has first been demonstrated by Char et el. in 1991.  Many different methods for making bi-epitaxial grainboundary junctions have been reported.  They all require a seed layer to rotate the epitaxial alignment of the supercondcting film with respect to the underline substrate, and the seed layer is usually made of a different oxide material.  We have developed the first and an improved version of the homo-biepitaxial grainboundary junctions, for which YBa2Cu3OX is used as the seed layer as well as the superconducting layer.  Thus it simplifies fabrication significantly.  The I-V curves of such junctions have been studied with and without applied magnetic fields.  Weak link behavior and decent to high supercurrent densities have been clearly demonstrated.  However, faceting along the grainboundary seems to be unavoidable just like in other types of grainboundary junctions.

