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0 1: Random Walk Simulation by kinetic Monte Carlo method
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FIG. 3. Schematic energy diagram for the kick-out mechanism
of B diffusion in Si. The substitutional B atom is being kicked out
by an interstitial Si atom into the interstitial region. The resulting B
interstitial can then migrate along the hexagonal-tetrahedral-
hexagonal path for quite a long distance before falling back to an-
other substitutional site. The energy barrier for the initial kick-out is
about 1.0 eV. The energy barrier for the final reverse kick-out in the
absence of vacancies is 0.6 eV, which is much hlgher than the B
mterstmaj mlgratlonal barrier 0.3 eV
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Impurity - Vacancy Separation
FIG. 2. Schematic representation of the vacancy potential as a

function of a distance from the substitutional dopant. Numbers on
c) d) the horizontal axis correspond to the lattice sites.

FIG. 1. The impurity-vacancy migration on a diamond lattice.
The figure shows the ring process that enables the impurity dis-
placement in the direction ‘‘downwards.”® The filled circle repre-
sents the impurity, the empty circle—the vacancy. Panel (a) shows
the starting configuration of the impurity-vacancy pair. {(b) shows
the vacancy on a third-nearest-neighbor site while moving along the
ring path. In (c) the vacancy approaches the impurity from the new
direction, which enables the impurity jump as depicted in (d).

O 3: Vacancy-mediated diffusion of As
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Fig 3. Snapshots of V clusters obtained by the IBM (a-b-c) and the EIM (d-e-f) after 10°, 5x 10° and 107 Monte Carlo steps (MCS).

0O 4: Lattice kinetic Monte Carlo calculation for V cluster



