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Fig. 1 Fe, La doped LiNbO; 2X1X1 crystal structure with
60 atoms (Fe atom replaces Li atom and La atom replaces Nb

atom)
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Table 1 Lattice parameters of pure LiNbO; before and after

geometrical optimization

Reference alA b/A c/A VIA®
[30] 10.450 5.226 14.087 665.190
This work 10.441 5219 14.135 668.426

N T E A B R A R ke g A AL, 73 il {E Fe
Al La B2 RAFIEE 10 N9 MBIAAENELES,
WE 1R, BRALRIEREDTR: 1~10 N Fe fi &,
FriC N Fei~Feyo; 1~9 A La fi#, Fric A La~Lag.
KA A R EA FA B T R -

Etorm = Epe/ta:Linno, ~ ELinoo, ~ HFeiLa T HLiNy ey
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fiE LiNbOs U BERL:  ptpeq M gty 20 INIBART
(Fe/La) A1 B AR T (LUND) AL 25 o THEESE S e
2 Ft8l, Fey Ml Lay B2k R0 2 H T 4125 v ek
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2 A[ABIR LiNbO; 7k RS B BUBE (Erorm)
Table 2 Formation energies (Eg,y,) of different doped LiNbO;

system
Sample Etorm Sample E¢orm
No. Fe La No. Fe La

1 -5.417 11.136 6 —5.446 11.135
2 5416 11.138 7 —5.447 11.134
3 -4956 11.134 8 —4.943 11.136
4 -4.929 11.134 9 —4.926 11.136
5 -4989 11.141 10 —4.993 -
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9(b). (c)AILAFE i, Fe #54% LiNbO; A FH AT
La 7% LINDO; fifk It 2%, KW Fe 78 LiINDO,
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HR/PNEK, Fev LafIFHFSHIHN9.93X10 em™
M 1.26X10° ecm™'. Fe WH SHRPE KT La i, ¥
EBARAEZ T, Fe 4% LINDO, SIS E KT La
$% LiINDO; mfARE T3 . WRIEBIR 2 S His i fE
5501, FAAFS La $44 LINDO; S 4K [F i 61545
R, Fe 7% LiNDO; i 1A 75 ZEHE 5 1) IR DL K B K
(RG], B Fe $52% LiNbO; S A& BT G145 g
3T La 4% LiNbO; difAk.

3 Zig

1) KR 25T % B 12 bR RS 10 56 — 1 i 2 1 1 o
JEA T8, tHE T Fe. La $37% LiNbO; dh A HE 145
MG THRS RN, AME LiINbO; dhikik
AHENE, T Fe 7% LiNbO; iR ILH HIER I ER
FEREHBIRET Fe 0 3d YUl /L K RE BT A7A/E
H AL SR o Fe B4 6 R EHIFE A 8.54 ug, WiHE
FEH Fe Ji THR4E, T La B4k REMFE A 3.96 g,
MEsE FE B H & O R rift,

2) Xtk La 4% LiNbO; fifk 5 Fe $4% LiNbO;
mn R EAYE AT AL, La $54% LiNbOs di UK LT
WRE/NT Fe 7% LiNbOs s, HATE 6Tk ie
NS TIE#F, MEENTOCRREJER TR . &
Z, Fe. La JR 7 M5 AL T LiNbO; g4 [ REMEAN
H2EME . AN Feu La $37% LiNbO; dh BT HEAT 1)
THEBEFT, 4 LINDO; ShA G o i iR 1A 7
R -
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First-principles of electronic structures and optical properties of
Fe and La doped LiNbO;

LIN Long"? CHEN Rui-xin', HUANG Jing-tao', YU Wei-yang®, ZHU Ling-hao', WANG Peng-tao',
XU Yong-hao®, LI Li-xin*, GUO Yan®’, ZHANG Zhan-ying'

(1. Cultivating Base for Key Laboratory of Environment-Friendly Inorganic Materials in Henan Province,
School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. School of Mathematics and Informatics, Henan Polytechnic University, Jiaozuo 454000, China;
3. School of Physics and Electronic Information Engineering, Henan Polytechnic University, Jiaozuo 454000, China;

4. School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The electronic structures and optical properties of pure and Fe, La doped lithium niobate crystals (Fe, La:
LiNbOs) were studied by first-principles methods based on density functional theory (DFT). Moreover, the refractive
index, the reflectivity, absorption function, energy loss function and the conductivity of optical properties in different
doped LiNbOj; crystals were calculated by CASTEP. The calculated results show that intrinsic LiNbO; has no magnetic
properties. However, Fe doped LiNbOj; can induce spin-polarization. The total magnetism of Fe doped LiNbO; is 8.54 ug,
which is attributed to the spin-polarization of 3d orbital of Fe, and the magnetism of Fe atom is 3.40 up. The electronic
structures and optical properties of LiNbO; can be effectively modulated by the doped atoms, which provides a reliable
support in theory for further applications of lithium niobate crystal with different doped atoms.

Key words: electronic structures; optical properties; magnetism; first-principles; LiNbO;
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