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Figure 4.8 presents examples of the concentration profiles that such a concentrationdependent diffusion coefficient yields. The initial concentration c was just taken to be unity and k was taken as 1 A2s-1. Note that unlike the case of the constant diffusion coefficient, the curves do not all pass through the midpoint of the initial profile height, as shown in Fig. 4.3. Most importantly, the curves are of the same form as those given in Tuck [83] and hence agree with experiment. 4.7 DEPTH DEPENDENT DIFFUSION COEFFICIENT As mentioned above, diffusion is becoming widely used as a post-growth method for fine tuning the structural, and hence electronic and optical properties of semiconductor heterostructures. Ion implantation (see Kelly [7], Section 3.4 for an introduction) is one method of stimulating diffusion; it is controllable, reproducible and its spatial resolution can be used to pattern a semiconductor wafer. Ion implantation can also be used as a way of introducing new species into a crystal, e.g. optically active rare earth ions into a host semiconductor [96]. However, the focus of interest here is in ion implantation as a means of enhancing the diffusion of the material species already
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		present [89,90,92]. The implantation itself produces lattice damage, displacing atoms from their equilibrium positions and thus creating interstitial atoms and vacancies. As in the previous example, the interstitial atoms can diffuse very readily and in addition the presence of vacancies provides a route for the diffusion of substitutional species. The diffusion coefficient describes the average speed by which atoms diffuse, and clearly the more vacancies and interstitials in a given region of material, then the faster diffusion will proceed. Hence, in order to attempt to quantify the diffusion coefficient, it is necessary to have a knowledge of the amount of lattice damage that an implantation produces; this can be calculated with a Monte Carlo simulation of the atoms impinging on the crystal planes. Such computer simulations, known as T.R.I.M. codes, are well understood and documented (see for example [97]). An example of the output from such a simulation is given in Fig. 4.9.
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