47 % 51 JE 11K 2 2 4R CH AR B2 WO Vol. 47 No. 1
021 3 H Journal of Yanbian University (Natural Science) Mar. 2021

NEHS: 1004-4353(2021)01-0036-06

=ET Mg:P, IS EE ST R

X, B, x| Eim, BEH, x|HIE

CHES K2 BR2EBE, FARK 2B 133002)

WE: ETHE—MEEEIFES A R AR (CALYPSO) dh R 25 89 B0 77 1% , 7 K58 2 0~ 100 GPa [ 75 [l P, X
Mg, P, FERAY S50 AR AT S AN B b AT T 5. IR 45 R B R AE W R T L2 BE N Ta-3 W57 5 5
e IR I L 2 A S o e . B S5 5 I BT AR 454 — 3B ZE R IR 2.5 GPa B, Mgy Py KA S5 A AHAE , th S 07
W Ta -3 Z5 K 55 A8 Sy 23 (R RE S P-3m1 (B RVES K s 7E TSR 19.9 GPa B, S PR S5 K5 AH AR g 25 RV C2/m 1 20
RIZEH 15 48.2 GPa I, Fh A Z5 A 728 Sl 25 [ BE N Cone 20 B B A5 A6 XoF f AR 205 ¥ B0 75 1 €0 106 R A7 20 i
TR TR 4 S EETESS A T BN X B3 A 1 IR AT, R B 4 S5 A3 B 3l ) Rt X
A2 0 A T 1 B R AT B R BUMAS Y a3 A0 P-3m1 M .C2/m AT Cmc2, A0 1 570 A0 4 78 5%
K BT 38 o AR A8 B, FRIAIX 4 A S B Sl A B M . ARG A I TR R O T B R L 7R 4 SRS
H, Mg Ml P JE T 22 813577 76 W Ve A 6. i f IR 25 44 9 Bader UG BT IT R B8, PIETEZE, Mg J&
TR E . B Mg JFF 19 P IR,

KEEWR: Mg, Py WIKEM; 55— MR, &K, BTN

mESES: 0521.2 X ERARINED : A
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Abstract: Based on the first principles and CALYPSO crystal structure prediction method, the structure,
phase transition behavior and physical properties of Mg; P, crystal were studied in the pressure range of 0~100
GPA. The results show that under normal pressure, the space group of Mg; P, crystal is Ia-3 cubic structure,
with the lowest energy and the most stable structure, which is consistent with the experimental structure; At
the pressure of 2.5 GPa, the crystal structure of Mg; P, changes into monoclinic structure with space group
P-3ml1. When the pressure is 19.9 GPa, the phase of the crystal structure changes to monoclinic structure
with C2/m space group. At 48.2 GPa, the phase of the crystal structure changes to Cmc2, phase. The phonon
dispersion relation of crystal structures is analyzed and shown that the four phases have no imaginary frequency
in their Brillouin zone. The four phases have dynamic stability. The electronic properties of crystal structures
are calculated, and the results show that the conduction band and valence band in the predicted Ia-3 phase,
P-3ml phase, C2/m phase and Cmc2, phase do not overlap near the Fermi surface, indicating that the struc-
ture is non-metallic. The electron localization function of crystal structures revealed that there is a polar cova-
lent bond between Mg and P atoms in the Ia-3, P-3ml, C2/m and Cmc 2, phases. Bader charge transfer
calculations show that the P atom is the acceptor, the Mg atom is the donor, and the charge is transferred
from the Mg atom to the P atom.
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