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Abstract:

In this study, we propose the cubig,BI\N ternary alloy as a promising infrared material.
We used the full potential-linearized augmentech@lwvave (FP-LAPW) method within the
Density Functional Theory (DFT) to predict the stural, electronic and optical properties
of the B,TI\N ternary alloys. The structural properties suchthaes equilibrium lattice
parameter, bulk modulus and its pressure derivatreeinvestigated with the effect of the
concentration variation of Tl atom,(x=0, 0.25, 0.50, 0.75, and 1). We note that, becafise
existence of heavy elements in our alloys, spintarbupling (SOC) is incorporated for
electronic and optical calculations in order tés effect of spin-orbit interaction on these
properties. Our results show the direct naturdnefanergy band gap of the ternary BN
alloy for all composition of Tl-substitution. Fugimore, investigation of the dielectric
function and refractive index shows that our materiare active in infrared and visible
energy regions. We found that the spin-orbit efeopens up a very small gap at
concentrationsx = (0.75 and 1), resulting in a nearly metallic éabr of its optical

response (imaginary part of dielectric function).
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