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Silicon self-interstitial defects play a major role in the fabrication and
production of silicon devices. Simulations complement experimental efforts
to understand the formation and evolution of these defects. We discuss the
importance of a multi-prong approach to the computational effort. Tran-
sition state methods are used to identify defect geometries and pathways.
DFT-based methods refine the geometries and pathways. Ultimately, quan-
tum Monte Carlo measures the accuracy of results. Extensive DFT studies
on single-, di-, and tri-interstitials have identified point to extended defect
evolution. Single interstitials precipitate small, compact defects, which grow
into larger four-interstitial defects. Compact four-interstitial defects frus-
trate growth of extended structures, while chain four-interstitials nucleate
extended defects [1]. Diffusion Monte Carlo (DMC) benchmarks DFT func-
tionals: LDA, GGA, meta-GGA, and HSE [2]. LDA and GGA tend to
underestimate single-interstitial formation energies by 1.5 and 1.0 eV [3],
respectively, while HSE shows much better agreement with DMC.
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