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Exploration of polar metal materials by first-principles calculations
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Our first-principles calculations revealed that total energy difference
between non-polar and polar phases of a layered perovskite Ca3Ti207 is increased when the amount of
excess electron is increased. Ca3Ti207 powder samples were prepared via a solid-state reaction
method, and the resultant powder was mixed with a CaH2 powder and heated in a vacuumed glass tube to

dope H- ions into Ca3Ti207. X-ray diffraction showed that the crystal structure belongs to a polar
space group Cmc2_1. The semiconducting nature was revealed by the temperature dependence of

electric conductivity measurements.
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