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Effects of the vacancy point-defect on electronic structure
and optical properties of LiF under high pressure;
A first principles investigation”

He Xu He Lin" Tang Ming-Jie Xu Ming
(College of Physics and Electronic Engineering, Sichuan Normal University, Chengdu 610068, China)
(Received 10 March 2010; revised manuscript received 10 June 2010)

Abstract
By using the ultra-soft pseudo-potential approach of the plane wave based on the density-functional theory, the
electronic structures and optical properties of LiF with Li 'and F*' vacancies are calculated. The results indicate that;
(1) the presence of the vacancy causes defective states within the band gap of LiF; (2) the optical absorption of LiF in
the visible-licht region is not influenced by the vacancy point-defect ( absorption coefficients are still zero); (3) in the
ultra-violet region, the weak absorption induced by the Li~' vacancy, appears within ~99—114 nm, and the relatively
strong absorption induced by the F*' vacancy exists in the range of 99—262 nm; (4) effects of the Li 'and F*' vacancy

on reflectivity and loss-function show mainly in the ultra-violet region, which is similar to those of optical absorption.

Keywords: LiF, first principles, vacancy point-defect, optical transparency
PACS: 61.66.—f, 65.40. ¢k, 71.15.-m, 73.20. At

# Project supported by the National Natural Science Foundation of China ( Grant No. 10299040) and the Science and Technology Foundation of
Sichuan Normal University, China.

F Corresponding author. E-mail; linhe63@ yahoo. com. cn

026102-5



