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Molecular-dynamics (MD) simulations helps improve InxGa1-xN/GaN 
nanostructures that underpin solid-state-lighting applications. To enable 
such simulations, we have developed an InGaN Stillinger-Weber (SW) 
potential. We demonstrate that our potential not only captures well the 
experimental lattice constants, cohesive energies, and elastic constants 
of wurtzite GaN and InN, but also enables direct MD simulations of 
crystalline growth of InGaN structures. 

New molecular dynamics models have been developed for In-Ga-N 
systems. These new methods are beginning to enable predictive 
simulations of InGaN growth, and theoretical exploration of 
nanostructures for defect reduction.

Growth Simulations

InGaN SW Potential Parameters
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SW potential can be expressed as 

Where IJ, IJ, aIJ, AIJ, BIJ, IJ, and IJ are parameters. 

InGaN SW Potential Characteristics

Fig. 1. Crystalline growth of InN. Fig. 2. Crystalline growth of GaN..

Fig. 3. Crystalline growth of In0.26Ga0.74N 
on GaN.

Fig. 4. Crystalline growth of GaN/InN 
bilayer on GaN.

Fig. 5. Growth of a 10% In-GaN pillar on a pure GaN stock. In concentration 
and pressure distribution in the deposited region allow analysis of the 
structure.
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