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Résumé / summary

Two-dimensional (2D) semiconducting materials, such as transition metal dichalcogenide (TMD) monolayers, are key
in the development of future device technologies. This is because such materials are only a few atoms thick and have
unique optical and electronic properties. TMD monolayers are also considered an ideal platform for the study of
excitons, i.e., bounded electron-hole pairs, in 2D materials. Controlling the generation of excitons, their radiative
decay, and their interactions with free charge carriers in 2D semiconductors is crucial for applications, e.g., in
photovoltaic and light emitting devices.

In this Masters thesis, the student will use nano-optical tools to probe the excitonic properties of TMD monolayers on
the nanometer scale. The tunneling current between the sample and the tip of a scanning tunneling microscope (STM)
will serve to locally excite the electroluminescence of the 2D semiconductor and to control the local density of charge
carriers in the 2D semiconductor. The resulting light will be analyzed using optical microscopy and spectroscopy.

In the PhD thesis following this Masters project, the student will carry out cutting-edge nano-optics experiments using
the STM on “twist-engineered” heterostructures of these TMD monolayers. As has been recently discovered, new
material properties appear in such layered heterostructures for certain values of the misalignment angle (or “twist”)
between adjacent layers.

During this internship, the student will acquire experience in (i) STM-based nano-optics, (ii) optical microscopy and
spectroscopy and (iii) exciton physics in novel 2D materials.
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For more information about our work: https://arxiv.org/abs/2205.12789 (in English)
https://www.inp.cnrs.fr/fr/cnrsinfo/cartographier-lechelle-nano-lelectroluminescence-dun-semiconducteur-
bidimensionnel (in French)

Ce stage pourra-t-il se prolonger en thése ? Possibility of a PhD ? : Yes

Si oui, financement de theése envisagé/ financial support for the PhD: ANR-funded Ph.D. thesis available




