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The growth by PECVD (Plasma-Enhanced Chemical Vapor Deposition) process of diamond films with a
very low density of crystalline defects, well-defined crystalline orientations and high microstructural
quality, over the widest possible surface, is a major challenge for the emergence of high-performance
applications. The optimization of the characteristics of diamond films synthesized by PECVD is based
on the knowledge and control of growth mechanisms according to operating conditions (working
pressure, gas composition, microwave power, substrate temperature, etc.). This requires both
experimental studies and the development of numerical tools capable of making the link between
experimental conditions, plasma composition, interactions between active species with the surface of
the substrate and film, the growth rate of the different crystalline faces and the morphology/final
texture of the deposited film. For these studies, the laboratory has for several years had plasma models
[1], a macroscopic geometric growth model [2] and, more recently, a kinetic Monte-Carlo model that
links the first two numerical tools [3].

In this context, the proposed thesis topic will focus on the study and the control of the growth of nano-
, poly- and mono-crystalline diamond films by microwave-assisted CVD plasmas through an approach
coupling crystal growth experiments and plasma diagnostics and the use of the modeling tools
described above, more particularly the kinetic Monte Carlo code that should be improved, in order to
master growth mechanisms to produce diamond films with properties suitable for different
applications.

This thesis topic is part of the ANR TRAMPOLINE project (2023-2026) which focuses more particularly
on the spatial location of nitrogen-vacancy (NV) colored centers in diamond crystals for applications in
the field of quantum technologies.

The candidate should have a strong interest in experimental sciences and numerical modeling, as well
as good knowledge in various scientific fields (materials structure and physics, thin films, process
engineering, plasma processes, plasma diagnostics...).

This thesis from university Sorbonne Paris Nord will take place from October 2023 at the LSPM within
the research operation "Diamond and Carbon Materials" of the axis "Plasma Processes,
Nanostructures and Thin Films" (PPANAM).
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