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Perdew, Burke fll Ernzerhof # ! (GGA-PBE) >k
fib B AT H AH 92 R 20), N-2s22p3 Hl Si-3s23p2
AR LA ARSI 2 R, AR SO E
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Si3Ny), 450 eV (P6/-SizNy) 1450 eV (8-SizNy). it
SRR A R SRS SR RLEAT 1), R e B £ a,
b, c MBI LB kA (B0: 1/a:1/b: 1/c). M
H Monkhorst-Pack J7 74 %F 4 BLIH X ) k S 3E4T R
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(P6-SizNy), 5 x 5 x 12 (P6'-SizNy) F16 x 6 x 15 (8-
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density functional theory”

Yu Ben-Hai  Chen Dong'

(College of Physics and Electronic Engineering, Xinyang Normal University, Xinyang 464000, China)

( Received 7 October 2013; revised manuscript received 7 November 2013 )

Abstract

Characteristics of the hexagonal polymorph SisNy i.e., phase transition, electronic and optical properties (band
structure, dielectric function, reflectivity and energy loss function) are investigated by the first-principles pseudo-potential
method. The results suggest that it is feasible that the  — P6 — § transition takes place at room temperature. The
critical pressures of the 3 — P6 and P6 — & transformations are 42.9 and 47.7 GPa, respectively. The phase transition
from P6 — & is accompanied by the volume shrinkage. The calculated results also show that the P6 and P6’ phases
belong to direct bandgap and indirect bandgap semiconductors, respectively. The calculated band gaps are 4.98 and
4.01 eV for the P6 and P6’ phases, respectively. Besides, the static dielectric constants are also obtained. The reflectivity
shows that the two phases can serve as the shielding and detecting devices for ultraviolet radiation and they have optical

transparent behaviors in the visible light region.
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