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Structure and propertieso of BeP, under high pressure
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Abstract: At the pressure range from 0-100 GPa, the crystals of BeP, are predicted by using the CALYPSO
structure exploration techniue combined with based on the first-principles of density functional theory and the
structure and physical properties under high pressure are systematically studied. The prediction results show
that the calculated results are all in good agreement with experimental in the literature, which indicated that
the predicted a-BeP; phase has a tetragonal structure with I4,/amd with space group at ambient pressure.
When the pressure is 30.1 GPa, structural transformations are unraveled from a-BeP, phase to 8-BeP, phase,
the structure changes to tetragonal structure, and the space group is P4;2,2. When the pressure is 35.4 GPa,
structural transformations are unraveled from $-BeP, phase to 7-BeP, phase. the structure changes to orthogo-
nal structure, and its space group is Imma. Due to the structure transition, the volume of the crystal struc-
ture collapsed and the collapse rates were 7.1% and 10.9% , respectively. So that the phase transition belonged
to the first-order phase transition. The calculation of electronic properties shows that the band gap of a-BeP,
structure is 0.457 eV at 0 GPa, and the band gap of -BeP, phase band struture is 0.957 eV at 30.1 GPa which
are all narrow band gap semiconductors. At 35.4 GPa, the 7-BeP, structure overlaps the valence band at the
Fermi surface and is metallic.
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Phase Lattice paramelers//e% Atoms Site Wyckofi‘posltlon S B
a-phase a=3.582 a=90.0° Bel da 0.500 —0.500 0.500
0 GPa b=3.582 £=190.0° P1 8e 1.000 0.000 0.672
14, /amd c=14.994 7=290.0°

B-phase a=4.997 a=90.0° Bel 4a 0.074 0.074 0.000
30.1 GPa b=4.997 £=190.0° P1 8b 0.647 0.831 0.249
P4;2,2 c=05.748 ¥=90.0°

Y-phase a=4.301 a=90.0° Bel de 0.000 0.250 0.927
35.4 GPa b=13.937 B=190.0° P1 de 0.500 0.750 0.718
Imma ¢c=7.348 ¥=90.0° P2 de 0.500 0.250 0.895
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a-phase 10 Be 4 2.07 —0.07
P 8 4.96 +0.04
B-phase 30.1 Be 4 2.12 —0.12
P 8 4.94 +0.06
7-phase 35.4 Be 4 2.25 —0.25
P 4 4.87 +0.13
P 4 4.88 +0.12
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