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Enhancement of carrier mobility and development of superconducting properties in
heavy pnictogen square net insulators
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In this study, we have synthesized La202Bi epitaxial thin films b
multilayer solid phase epitaxy for the first time, achieved three times higher mobility than
previously reported polycrystalline samples, and revealed the semimetallic nature of the La202Bi. We
synthesized La202Sb epitaxial thin films by molecular beam epitaxy, and demonstrated that the Sb
deficiency is the origin of the dramatic resistance reduction in La202Sh epitaxial thin films. As an
unexpected result, rock-salt type LaSb and LaBi thin films were synthesized by multilayer solid
phase epitaxy under high temperature conditions of nearly 1000° C. In addition, we found a c/a ratio
dependence of the superconducting transition temperature, which is not limited to oxygen insertion,
by applying various elemental substitutions to Y202Bi polycrystalline samples.
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