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Creation of early transition metal-based semiconductors for high efficiency LED
utilizing non-bonding crystal orbital
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Semiconductors for LED need to possess appropriate band-edge energy that can
stabilize n- and p-type carriers and strong band-edge optical absorption coefficient. The purpose
of this research is to design such semiconductors by forcusing on the chemical bonding states of the
crystal orbitals and clarify the physical properties. In this research, it is found that 1) early

transition metal hydride, LaH3, have a very shallow valence band composed by hydrogen 1s2 orbital
appropriate for p-type doping and 2) Indium halide with a shallow s-orbital valence band similar to
that of LaH3 shows strong optical absorption coefficient at band edge and orrange-colored band edge
emission.
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