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The structures and properties of the MgO(X' > ") in the external electric field
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Abstract; Through the geometry optimization of the ground state of
the magnesium oxide molecular, and the theoretical calculation by u-
sing b3p86 method combined with 6-311 + 4+ G basis set, the
ground state electronic structure of the Magnesium Oxide molecule
under the external electric field (—0.015 ~ 0.015 AUA.U.) was ob-
tained. The effect of external electric field on the bond length, ener-
gy, energy level distribution, frequency and dipole moment of Mag-
nesium Oxide molecule was discussed. The results show that the e-
lectric field effect has obvious effect on the molecular structure of the
MgO), and the study can provide some reference for the further study
of the MgO in the fields of industry, medicine, feed and food etc.
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Table 1 The bond distance and system energy of MgO

in different optimizing method

VRS R/nm E/AU
HF/6-311g 1.799 7 —274.339 33
B3LYP/6-311g 1.776 0 —275.241 08
B3LYP/6-311g+ +g 1.788 5 —275.250 09
B3P86/6-311+ +¢g 1.759 4 —275.598 22
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Table 2 Effects of external electric field on bond distance

and system energy of MgO

F/AU R/nm E/AU
—0.015 0.177 53 —275.651 00
—0.010 0.176 87 —275.631 77
—0.005 0.176 35 —275.614 15
0.005 0.175 64 —275.584 02
0.010 0.175 46 —275.571 65
0.015 0.175 38 —275.561 22

M 2 A, B Y O— Mg 3 2075 In] it i i A 37 A
—0.015~0.015 AU i}, MgO 43 F % #% [8] B 3 5 — 2 /N
(7] B 988 /0 1 O 3 R 04 T R . BB SR E — 25 X MgO 4 T
O— Mg 3% 2% J7 [ 38 R i 0 1 S0 v 35, 24 6 o 79 41 Hh 37 15 K
B EAH RS MgO - F I IR F 5 — M. 55— FE.
W% i O— Mg 228 J7 1) 1t i (1 HL 3% L — 0.015~0.015 AU
A, MgO 43 [ 1A 3 Al ik 30— 25 38 L (H 38 O A9 il 38 748 487 R
M. WA SR — 25X MgO 4 FlF O—Mg 3% £ J7 I 1§ K
Jiti O 49 A1 B35 5 2 A1 B 37 4 K B KA B MO 43 F i1
K ZR BE R R — M.

2.3 MBI MgO & FiE REER MM

X MgO 43 TR Z it in b 3% (—0.015~0.015 AU , &
AT AR B MgO 2 F 3 A8 R e #9841 mif $2 7, MgO 4+
WHRWNE, @ S EHLEREE) E, (k= HliEfe &) (E.
(FEBD M E; (FKREZO IR TR EEH E, RSB

E Lovo — E nomo

E/:< ;

L MgO 43 F 1k 58 06 Ze A% 1 1 A8 7 9 55 0 J I i o
P RE YL, MgO 4 T 1R & e i o P 038 BB 9 4w, ui A
MgO 4r F A S KR EIN B F . 5348, MgO o FIR R H
FRHRMBREERME L5 MgO 7 F IS HE RE A Y, K4
MgO 43 F 4 F B ik 25 B 1) BE OB . 35 B MgO 4 T il &
DR B AN T . MgO 43 PR R AZ AN T M 5 38 00 ) ==
BIE BRI RE S 1 K/ Ee Y, WFFP A8 S0 ] Lk MgO
T E it MgO 43 F 2 542 I B BE 1 i K/,

SIS E MgO 5 FIRREM E, E,.E. I E,
W2 3. 856K 1.2 ME5 Rl 0, BEE T Mg—O #4277 i
Jnf s 3 M —0.015~0.015 AU B}, MgO 4 F ) BE 2 F8 A 12

37

—EHUW) X27.2 eV, (3)



FRBEETH WL 55 A 0 A B 2 T (XU 2 ) S5 R B B 5

TEsMgO 73 F I RE R A T K MgO 4y F 19 E. — H AL T8
A, B MgO 43 F N R BLIE %41 i AR 25 5 ik B
SHE E L RAE A . mE 3 A 4 O— Mg #EL T
If] it 0 B H 3% A —0.015~0.015 AURF , MgO 4y F (9 E , 3k

x3 HEEFHM MgO4HFE, E,E.ME %N
Table 3 Effcts of external electric field on Eh, EIl,

Ec and Ef of MgO

F/AU E, /AU E,/AU E./eV E;/eV

—0.015  —0.227 57 —0.133 40 2.561 424 —3.628 480
—0.010  —0.229 70 —0.142 19 2.380 272 —3.867 568
—0.005  —0.23289 —0.151 47 2.214 624 —4.119 984

0.000  —0.237 11 —0.161 24 2.063 664 —4.385 728
0.005  —0.242 35 —0.171 58 1.924 944 —4.666 976
0.010  —0.248 65 —0.182 59 1.796 832 —4.966 448
0.015  —0.256 08 —0.194 50 1.674 976 —5.290 400
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Table 4 Effects of external electric field on electric

charge of MgO

F/AU Mg 0
—0.015 0.737 89 —0.737 89
—0.010 0.662 60 —0.662 60
—0.005 0.591 04 —0.591 04
0.000 0.523 58 —0.523 58
0.005 0.460 35 —0.460 35
0.010 0.401 27 —0.401 27
0.015 0.346 18 —0.346 18
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Table 5 Effects of external electric field on harmomic

frequency and dipole moment of MgO

F/AU f/em™1 u/Debye
—0.015 771.191 8 10.176 2
—0.010 784.867 6 9.370 5
—0.005 795.959 6 8.534 9
0.000 804.623 4 7.665 7
0.005 810.943 2 6.758 4
0.010 814,928 8 5.806 2
0.015 816.504 5 1.798 4
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