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Abstract

Using the 2-level band anticrossing (BAC) model [2] or its 
generalisation to n-bands [7-9], the essential features of the non-
parabolicity of the band structure in dilute nitride materials can be 
captured using a k.p  – like formulation. However, the derived 
densities of states in both 3D and 2D are then badly behaved near 
the nitrogen impurity levels with unrealistic consequences. Densities 
of states in the general n-band case are derived using a Green’s 
function approach, which are well-behaved and conserve the number 
of states in the crystal. 
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Figure 1 The dispersion relations in a 
dilute nitride material using a 3-band 
model. Here E1 and E2 from Eq. (1) are 
the isolated N and N-N pair 
environments (here denoted by EN  and 
ENN respectively). 

The values of these energy levels and 
the interaction elements are taken from 
ref [8]: 

E1  = 250 meV and E2  = 110 meV 
(relative to EM  = 0), β 1  = 2450 meV 
and β 2  = 2650 meV. The 
concentrations are given by 

x1 =  x(1 – 12x) and x2 = 6x2.

The dispersion relations

The dispersion relations can be for an n-band model can be found 
from [7-9] (see figure 1 for details) 
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Green’s function approach

Figure 2 The 3D density of states for a 3 band model (see figure 1). The dotted line shows the 
matrix semiconductor density of states. 

Figure 3 The 2D density of states for a 3 band model (see figure 1). The dotted line shows the 
density of states of the matrix semiconductor.

the 3D and 2D densities of states can be derived
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In the limit as Dj → 0, we have

and

and
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The non-parabolicity can be incorporated into a function of energy
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Defining

and

From Eq. (1), we find

Equation (1) can be reproduced from the poles of *

(2
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*Eq. (4) reduces to the result of ref [10] for a single N environment.

The modified densities of states
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