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We realized an exhaustive study about structural, electronic and optical prop-
erties of the quaternary alloys B,-Ga,P,Bi;-, in zinc blend phase by applying the full-
potential augmented plane wave method FP-LAPW within the scope of density func-
tional theory DFT. Potentials were determined using modified generalized gradient
GGA and Becke-Johnson approximations. We analyzed the effects of the compositions
(x, y) on the lattice parameters, bulk modulus, and band gap energy, revealing a non
linear dependence of these quantities. We also investigated several optical constants,
including the real and imaginary parts of the dielectric function, the absorption coeffi-
cient o), the refractive index n(w), and the reflectivity. Our obtained results about
lattice parameters, energetic gaps and optical constants for the binary compounds are
in well correspondence with the provided experimental and theoretical values. How-
ever, for alloys, differences were observed against linearity for lattice constants and
bulk modulus. Moreover, we examined the energy band of zinc-based quaternary alloys
Bi-.Ga,P,Bii-, those corresponding to ZnS lattice. It is worth mentioning that this study
represents an innovative contribution in the domain of quaternary alloys, since it is the
first theoretical analysis about these alloys.
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