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Research Abstract

(1) First-principles electronic structure calculations have been carried for all high-pressured phases (Se-I, II, III, IV, X, VI) of Selenium with using a full-
potential augmented plane wave (FLAPW) method, based on the density functional theory (LDA and GGA calculation), and the pressure-inducced phase
transitions have been discussed. Through the transiton, Se-I→Se-II, the trigonal chain in Se-I is folded on a plane. Lone-pair orbitals which exist on all
atoms in Se-I vanish partially in Se-II and entirely in Se-III.The electronic structure in Se-III shows a complete metalic behavior. A new structure of Se-IV
have been proposed, which could reasonably explain a second-order property of the phase transition between Se-IV and V.The proposed structure is
consistent with the extinciton low of the X-ray diffraction measurement and the space group of Se-IV have been determined to be P2_1/m. The transition
pressure between Se-V and VI has been estimated from the total energy calculation and … More
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