M3Bectuss HAH Apmennn, @usuka, T.60, Nod, ¢.601-602 (2025)
DOI: 10.54503/0002-3035-2025-60.4-601

Ab INITIO STUDY OF STRUCTURAL, ELECTRONIC, OPTICAL,
AND ELASTIC PROPERTIES OF YN:Biix AND YAs,Bii«
ALLOYS FOR INFRARED AND VISIBLE
OPTOELECTRONIC APPLICATIONS

I. BENDJEDIDE/, S. TOUAM*?*, T. FOUGHALI’, A. BENMACHICHE?,
M.GACEM/, N. MOUNIS? 1. CHAREF/, H. MERADIJI’,
S. GHEMID?, S. CHELLI’, A. DOUARA’

!Physico-Chemistry of Materials Laboratory (LPCM), Department of Physics, Faculty of
Science and Technology, Chadli Bendjedid University (UCBET), El Tarf 36000, Algeria
’Radiation Physics Laboratory (LPR), Department of Physics, Faculty of Sciences,
Badji Mokhtar University, Annaba 23000, Algeria
3Computer Science and Applied Mathematics (LIMA) Laboratory, Computer Science
Department, Faculty of Science and Technology, ChadliBendjedid University,
(UCBET), El Tarf, Algeria, PB 73, 36000
‘Department of Physics, Faculty of Exact Sciences, Sidi Bel Abbés University, Algeria
SFaculty of science and technology, Tissemsiltuniversity, Tissemsilt, 38000 Algeria

“e-mail: touam-selma@univ-eltarf.d

(IToctynmna B penakuuto 14 aBrycra 2025 1.)

This paper presents a pioneering first-principles investigation into the struc-
tural, elastic, electronic, and optical properties of novel ternary alloys YN,Bi,_, and
Y As,Bij_, which are considered promising candidates for advanced photonic and elec-
tronic applications. We employed the full-potential linearized augmented plane wave
(FP-LAPW) method, based on density functional theory (DFT), as implemented in the
WIEN2K simulation code, for compounds crystallizing in the NaCl-type structure.
Structural properties, including lattice constants, bulk modulus and elastic properties,
such as elastic constants, shear modulus, anisotropy factor, Poisson's ratio, Young’s
modulus, and the Kleinman parameter were calculated using the generalized gradient
approximation (GGA) for the exchange-correlation (XC) potential. Furthermore, the
Wu-Cohen generalized gradient approximation (WC-GGA) and the modified Becke
and Johnson (mBJ) approaches were applied to examine electronic (band structure) and
optical (real and imaginary parts of the dielectric function, refractive index) properties,
respectively. These findings highlight the significant potential of these materials for use
in advanced optoelectronic technologies, opening new avenues for future innovation.
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