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First-Principles Study of Hydrogen Ions in Lithium Niobate
Crystals and Their Influences on Optical Absorption

RAN Qi-yi. ZHANG Yun. ZHAO Bai-qiang

School of Physical Science and Technology , Southwest University . Chongqing 400715, China

Abstract: Using the density functional theory, the authors study lithium niobate (LLN) and Mg doped lithi-
um niobate crystals with inevitable introduction hydrogen ions. Through structural optimization, the posi-
tion of the H ion is considered to occupy the lithium site, offset from this position and unite with one oxy-
gen atom to form an OH structure. For LN, Mg : LN and H : Mg : LN samples, they find that the ab-
sorption line edge of each crystal displaces in different directions, and propose the formation of OH*" and
OH"™ structures and the mechanism of their influence upon absorption line.

Key words: density function; lithium niobate crystal; absorption edge; H ion
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