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Fig. 1. (color online) (a) Intrinsic LN crystal; (b) LN with the substitution of Li with Mn.

(¢) LN with the substitution of Nb with Mn.
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K1 BRAERXN PR (Volume), BREE (Erotal), M (Eform ), S (Motal) A1 Mn J5BAHE (Mym)

Table 1. The volume, total energy, formation enthalpy, total magnetic moment, and magnetic moment of

Mn atom for the doped-LN crystal.

A FR Volume/A3 Eiotal/eV Etorm/(eV/atom) Miotal/UB Myin /U8B

LN 1232.98 —73221.751 —8.108 0 —
Mn@LN-1 1240.78 —73678.119 —8.340 5.131 4.3
Mn@LN-2 1225.65 —72314.594 —8.006 3.625 2.4
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Fig. 2. (color online) The Li-O and Nb-O bond
length, and the Mn-O bond length of LN with the
substitution of Li and Nb with Mn.
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Fig. 3. (color online) The spin density of states (DOS)

and partial density of states (PDOS) of intrinsic LN crys-
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Fig. 4. (color online) The spin density of states (DOS)
and partial density of states (PDOS) of Mn@LN-1.
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Fig. 6. (color online) The spin density of states (DOS)
and partial density of states (PDOS) of Mn@QLNVo-
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Abstract

According to density functional theory of first-principles calculation theory, we study systematically the structure,
magnetism, electronic and optical properties of Mn-doped LiNbOs. The enthalpies of formation of LiNbOjs, when
substituting Li and Nb with Mn, are —8.340 and —8.0062 eV /atom, respectively. This means that the LiNbOs after
substitution of Li with Mn is more stable than that of Nb with Mn. And the magnetic moments of LiNbOs3 in the
substitution of Li with Mn is higher than that in substitution of Nb with Mn. Results of the density of states calculation
show that the magnetism comes from Mn atom, and its magnetic moments is 4.3 pg. The rest of the magnetic moments
may come from the contribution of the O and Nb atoms, because of the interactions of Mn-3d orbit with the O-2p
and Nb-4d orbits. Optical absorption spectra show an improved optical response in the visible range in LiNbO3s by
substituting Li with Mn. Results of analysis of oxygen vacancy in LiNbOg show that oxygen vacancy can improve the

magnetic moments of Mn-doped LiNbOs3 system.
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