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1. Introduction- we have studied the electronic and thermoelectric properties, Seebeck coefficient, power
factor, electrical conductivity, and electronic thermal conductivity, of one layer of 𝐈𝐧𝐒𝐞, 𝐆𝐚𝐒𝐞
and 𝐈𝐧𝐆𝐚𝐒𝐞𝟐

[1], the heterostructure constructed by simultaneously stacking an 𝐈𝐧𝐒𝐞 layer and a 𝐆𝐚𝐒𝐞 layer
bounded by van der Waals forces, and compared them with the corresponding properties in the bulk case of
each material. Our study is based on the density functional theory (DFT) [2,3]. We have used the full-potential
linearized augmented plane-wave (FLAPW) method as implemented in the Wien2k code [4], to calculate the
electronic structure. From the results of the electronic properties, the thermoelectric properties have been
calculated using the semi-classical Boltzmann theory and the rigid band approach as implemented in the
BoltzTrap code [5].

2. Results and discussion – In all the studied materials moving from the 3D cases to the 2D case, there is a
great enhancement in the values of the Seebeck coefficient in comparison with the bulk cases. This could be
attributed to the quantum confinement effect or the sharp increase in the total density of states at the fermi
level. The contrary has been found for the electrical conductivity since its values were better in the bulk cases.
From the values of the Seebeck coefficient and the electrical conductivity, the power factor have been
calculated. It has been found that in spite of the lower values of the electrical conductivity in the monolayer
case, the values of the power factor were better in the monolayer cases. Further it has been observed that the
values of the thermal conductivity were smaller in the monolayer cases.

3. Conclusion – we can conclude that the studied materials could be preferable as a good thermoelectric
materials in the low dimension structure than in the bulk.
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