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Context

Obijectives of this work

Several scales - Build a muti-scale simulation tool ,
that  reproduces the  available . .ahdatlon >
7 experimental data Experiment . Model
| - Use this model to highlight the xplanation ||
Physico- : : :
chermical underlying mechanisms of diamond
phenomena growth
The plasma model
Computational details [1] Results

1D CH,/H, axmloplasma model o Symmetry axis C.oncentratlons and temperatures taken 1 mm from the
- Thermo-chemical model of non-equilibrium plasma: diamond surface
- 2 energy modes: Tg and eedf Jx10®  — 500
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The Kinetic Monte-Carlo model
Computational details [2] Surface morphologies Growth in a nanometric etch pit
- 4 processes taken into account with - Straighter step edges when the temperature increases or the methane - Flat bottom
frequencies calculated from the plasma model concentration decreases - (111) taces only
- Realistic  geometry with dimer bond - (1 0 0)-oriented surtaces: pyramid-shaped islands (=0

formation at the surface - (11 1)-oriented surfaces: triangular-shaped island
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Growth rates
Comparison to experimental data from [4]
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The geometric model

Computational details [3] Growth in a micrometric etch pit ¢ =132 min
- Calculation of the faces positions from their - Growth rates inside the etch pits

growth rates obtained from the KMC model
- Usually applied to macroscopic cases with N
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Application of the geometric model for
etch pits of realistic dimensions
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