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Determination of absolute "surface/interface" energies in heterogeneous materials and hetero-interfaces: A theoretical approach

The climate change and its impacts are nowadays well established and cannot be ignored [1]. The international community agrees to have a fast energy transition, which translates in developing more efficient photovoltaic cells, light emitting and photocatalytic devices.

To deal with this irreversible problem, new or advanced semiconductors have to be found for the next generation of optoelectronic applications such as Laser, Light Emitting Devices (LED), Photodetection, Photocatalysis.

Acknowledgements Introduction

Surface Interface

The determination of absolute surface and interface energies of materials is one challenging issue in today's epitaxial developments, as it fundamentally governs the nucleation and physical properties of heterogeneously integrated materials and devices for photonics, electronics or energy harvesting applications.[1] Especially, determining the hetero-interface absolute energies remain tricky, because of the difference of chemistry between the two materials considered. In this work, we use Density Functional Theory, with a fictitious hydrogen atoms charge compensation strategy, to determine the surface and interface absolute energies in the III-V/Si heterogeneous materials association case [1,2]. This method is expected to be applicable for all other heterogeneous materials association. We finally show how, in the specific case of III-V/Si heterogeneous epitaxy, it allows understanding structural properties of samples, and consider their use for applications in photonics, solar cells, or solar hydrogen production through water splitting [3,4].