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Abstract
In this paper, we have calculated the optical conductivity of the ε-GaSe layer. The calculation is based on the DFT method using the CASTEP code. This study is carried out in a field which extends
energetically from 10 meV to 35eV, and they were measured for a polarization // and ⊥ with the axis c. The position of the main peaks is different for these two cases, which shows an anisotropic optical
behavior of this material, because of the symmetry of a single layer, rather by the symmetry resulting from the stacking of the layers.
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Introduction

Theoretical framework

The III-VI lamellar semiconductor binary compounds, such as Gallium Selenide (GaSe) and

The conductivity of ε-GaSe are calculated using the PWPP

Indium Selenide (InSe) are of great scientific interest for their various technological

method, using the CASTEP code [4], included in the Biovia

applications, Gallium Selenide is a new direct band gap semiconductor. It has a lamellar

material Studio 2017 software. This code is based on the

structure whose basic element is a sheet. The latter consists of two Gallium planes

functional density theory (DFT). The electrons are taken into

interspersed between two planes of Selenium with a Se-Ga-Ga-Se sequence. It should be

account for the Ga, Se atoms are 4𝑠 2 4𝑝1 et 4𝑠 2 4𝑝4 ,

noted that within the same sheet, there are strong bonds between the atoms (ion-covalent

respectively. The remaining electrons are kept frozen as base

bonds). On the other hand, all the layers constituting the 2D lamellar crystal are connected by

states. The ultrasoft pseudo-potential is selected to describe the

weak Van der Walls bonds [1-3].

interaction of valence electrons with nuclei.

ε-GaSe
. Orange atoms: Se, violet atoms: Ga.

Figure 1 :. Side view of the unit cells of
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Figure 2 : The optical conductivity (real part) of the ε-GaSe polarized ⊥

Figure 3 : The optical conductivity (imaginary part) of the ε-GaSe

Table 1 : The maximum values of the optical conductivity (real and

and // with the c axis.

polarized ⊥ and // with the c axis.

imaginary part) of the ε-GaSe polarized ⊥ and // with the c axis.

In Figure.1 and 2, we present the optical conductivity for an

The optical conductivity will be decreases gradually (after the

The difference of the positions and the intensities of these

energy range from 10 meV to 35 eV. The conductivity begins at

wavelength of the main peak) with the increase of energy . The

maximas exhibit the anisotropic character of these lamellar

an energy 1,98eV in the x direction (polarization) and 1,80eV in

maximum values of the real and imaginary portions of the

material, theis anisotropic character is important for non-linear

the z direction (polarization) for, ε-GaSe. The cristale GaSe

optical conductivity are shown in Table 1.

optical applications.

show better optical conductivity in the near UV range.

Conclusion
In summary, a correction of vdW interaction within the calculations of DFT is used to study the optical condictivity of GaSe monolayer. Calculations were made in both directions xx and zz (polarization).

The results found both in the ultraviolet field or in the visible domain are significant and gives a strong argument for the use of these materials in various applications.
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