Impurity Diffusion

The expression for the concentration C(x, t) in one-dimensional diffusion when the tracer or
impurity slab is much thinner than the diffusion length (i.e., h < 2vDt) is:
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For impurity diffusion, C, is the impurity in the as-coated impurity layer, and C; is zero for pure
materials. Assuming that the concentration is proportional simply to the intensity as measured by
SIMS,
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Unfortunately, I, is not readily available after diffusion takes place and also because surface
effects influence the measured intensity. We can let the product I,h be a fitting parameter.
Experimental data can be fitted to (2) by minimizing the sum of the square of the residuals and
letting I,h and D be fitting parameters:
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Since I(x, t) can vary due to drift in incident ion-beam intensity, it may be corrected using the
Mg-24 signal for diffusion into Mg alloys.
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In experimental practice using SIMS depth profiling, some further broadening of the diffusion

profile is expected by roughening and mixing. Schultz et al. 2003 include a o term to account
for this effect, which leads to a further modified form of (4):
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