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Therefore, while solutions of Schrodinger's equation along the axis of the onedimensional potential produce discrete states of energy Ez = En, in the plane of a semiconductor quantum well there is a continuous range of allowed energies, as illustrated in Fig. 2.5. In bulk materials, such domains are called 'energy bands', while in quantum well systems these energy domains associated with confined levels are referred to as 'subbands'. Therefore the effect of the one-dimensional confining potential is to remove a degree of freedom, thus restricting the momentum of the charge carrier from three-dimensions to two. It is for this reason that the states within quantum well systems are generally referred to as two-dimensional. Later in this text, quantum wires and dots will be considered which further restrict the motion of carriers in two and three dimensions respectively, thus giving rise to the terms one- and zero-dimensional states. Summarising then, within a semiconductor quantum well system the total energy of an electron or hole, of mass ra*, with in-plane momentum kx,y, is equal to Ez + Ex,y, which is given by:
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		2.3 DENSITY OF STATES Therefore the original confined states within the one-dimensional potential which could each hold two charge carriers of opposite spin, from the Pauli exclusion principle, broaden into subbands, thus allowing a continuous range of carrier momenta. In order to answer the question 'Given a particular number of electrons (or holes) within a subband, what is the distribution of their energy and momenta ', the first point that is required is a knowledge of the density of states, i.e. how many electrons can exist within a range of energies. In order to answer this point for the case of subbands in quantum wells, it is necessary first to understand this property in bulk crystals. Following the idea behind Bloch's theorem (see reference [ 1 ] p. 133) that an eigenstate within a bulk semiconductor, which can be written as t/> = (I/O) exp (ik.r), must display periodicity within the lattice, then if the unit cell is of side L:
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Figure 2.13 Illustration of f ( E ) as a function of E for the even-parity solutions; where lw=100 A, m*=0.067 m0 and v=1000 meV
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Consider the interface at z = +lw/2; by equating U in the well and the barrier:
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