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Abstract: The electronic structures and optical properties of Mn,Ce and Zn triple-doped LiNbQO; crystals

and their comparative groups are investigated through the first-principles method based on the density
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functional theory. The results show that the defect levels of Mn and Ce doped LiNbO; crystals appear
within the band gaps, which are mainly contributed by the orbits of Mn 3d and Ce 4f, respectively. There
are four absorption peaks at 3. 34, 2. 87, 2. 42, 1.42 eV respectively in the Mn and Ce co-doped ample LN
. For the Mn, Ce and Zn triple-doped sample, the absorption peaks are formed at about 3.13, 2.73,
2.38, 1.90, 1. 65 eV, when the Zn-doped concentration reaches the threshold (about 7 mol%), the LNV
absorption peaks of the triple-doped sample appear around 2.87, 2.42, 1.78, 1.53 eV. Comparing the
double-doped and two triple-doped systems, the absorption of LNV at 1.53 eV is significantly enhanced.
This work proposes that the charges would transfer between the Mn and Ce ions in multi-doped samples of
this paper. Therefore the phenomenon could explain well why a photorefraction absorption of Ce ions is
generated in multi-doped samples, which doesn’t exist in Ce-doped LiNbO, crystals. By comparising with
other samples, it is considered that the energy levels of Ce (2. 42 eV) and Mn (1. 53 eV) could act as deep
and shallow energy levels respectively in storage process in tridoped crystals with Zn ion concentration
reaching the threshold, which have more advantages in diffraction efficiency, sensitivity and dynamic range
in the double-light storage application.
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