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Abstract

Numerical calculations
first-principles are applied
physical properties of zincblende &l N
and Aklni,N. For ALGa.N, the lattice

based on
to study the
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Figure 2: Lattice constant of &hi;4N as a
function of aluminum compositiox

The band gap energy of the zincblende
AlGaxN obtained with the equilibrium
lattice constant is plotted in Fig. 3. The band
gap energy of AGa.xN can be depicted as a
function of the aluminum composition and
be expressed using the following formula

Eg(x) =X[Ey an + @-x) (Eqycan — b X[(1-x)

The equilibrium lattice constant as a where Eq4(X) is the band gap energy of

function of the aluminum compositior is
plotted in Figs. 1 and 2 for &baxN and

AlLGaxN, Egan is the band gap energy of
AIN, Egcan is the band gap energy of GaN,

Aldn..N, respectively. If we best fit the andb is the band gap bowing parameter of
results shown in Figs. 1 and 2 with a quadraticAl,Ga_,N. If we best fit the results shown in

equation of the aluminum composition the
coefficient of is 0.002+ 0.001 A and 0.02
0.003 A for AlGa,N and AlniN,

respectively. It indicates that lattice constantg g0

of zinchlende AiGa.,N and Alln;.,N has a

small deviation from the linear Vegard'’s law.
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Figure 1: Lattice constant of &a.xN as a
function of aluminum compositiox

Fig. 3 with above equation, the diredt-T’)
bowing parameter of 0.29% 0.034 eV and
indirect "—X) bowing parameter 00.125 +
eV are obtained. There is a
direct-indirect crossover ak = 0.692 for
which the band gap energy is 4.690 eV.
Similarly, the band gap energy of the
zincblende Aln;4«N obtained with the
equilibrium lattice constant is plotted in Fig. 4.
The direct T'-T") bowing parameter of 4.73
0.794 eV and indirect TEX) bowing
parameter 00.462 + 0.285 eV are obtained.
There is a direct-indirect crossover at=
0.817 for which the band gap energy is 4.972
eV.
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Figure 3: Band gap energy of.&a.xN as a
function of aluminum compositiox

6.00
5.00[
4.00

3.00["

Band gap energy (eV)

2.00["

1.00["

0.00
o 0.2 0.4 0.6 0.8 1

Aluminum compositionx

Figure 4: Band gap energy of.&a.xN as a
function of aluminum compositiox
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