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for example, Sze [101]. The interest here is in the properties of impurity states within semiconductor heterostructures. These states have a bearing on the electronic and optical properties of these materials, and again it is the evaluation of the fundamentals governing their behaviour that is the primary concern. Figure 5.1 shows a schematic representation of a neutral (occupied) donor in a bulk semiconductor. The regular lattice represents a {100} plane. An example of a donor in silicon is the group V element phosphorus. In a compound semiconductor such as gallium arsenide or cadmium telluride, the dopant would occupy a cation site. Thus the atoms of Fig. 5.1 would be gallium or cadmium respectively. In GaAs, a typical donor is silicon, where the latter is forced to sit on the Ga site by growth under an As overpressure. The group IV element Si has one electron more than the group III element Ga and it donates this to the lattice. Note that a Si atom occupying an As site would be an acceptor. It can be seen from the figure that the unionised donor resembles the electronproton pair constituting a hydrogen atom; the physics of this is well understood and was initially described with a semi-classical model by Bohr [4] and reinforced later with full quantum mechanical descriptions [3,29]. The binding energy of this neutral donor electron pair is given by the following:
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and the Bohr radius follows as:
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