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1 Introduction

[I-nitrides have attracted much attention as materials
for blue and ultraviolet light emitters [1]. The most
studied member of this group, wurtzite GaN, has a direct
band gap of 3.5eV, while pseudo-binary alloy, Al,Ga; (N,
provides a direct gap up to 6.0eV. It is attractive that it
covers the wide range of ultraviolet rays. However, its
basic physical properties are not fully understood. In this
paper, polarized XAFS studies have been carried out for
the Al K-edge of m-plane Al,Ga;N thin films. The films
(140nm thick, x=0.58, 0.32) have been grown up by the
NHj; source molecular beam epitaxy method on m-plane
GaN substrates [2].

2 Experiment
Al K-edge (1560eV) XAFS was measured on BL11A

at Photon Factory, KEK, in fluorescence mode using
SDD. To measure the polarization dependence XAFS, we
set the sample in three alignments: (1) the electric field
vector of X ray is parallel to the a-axis [11-20], (2) to the
c-axis [0001], and (3) to the m-axis [1-100], respectively.

3 Results and Discussion

Figure 1 and 2 show the Fourier transforms for a-, c-,
m-Al ,,Ga (N and Al ,Ga N film, respectively. We
analyzed polarization depending XAFS data individually.
The step-by-step procedure has been proposed for more

precise polarization analyses [3], but in this paper we

applied simple two-shell fitting for Al-Al and Al-Ga pairs.

The structural parameters are listed in Table.1. For both
films, the interatomic distances of Al-Al and Al-Ga for
the a-axis-polarized spectra are about 3.17 A which is
close to Ga-Ga distance in GaN. On the other hand, those
for the m-axis spectra are about 3.10 A which is close to
Al-Al distance in AIN. It is suggested that local structures
along the a-axis of the films are strongly affected by GaN
substrates. Next, we estimated the proportion of the
second nearest neighbor Al atoms around Al atoms in the
films(Na/Nawga). Those  for  Aly3GageN  and
Alys3Gag 4N films are around 0.6 for each direction,
suggesting that Al atoms are almost randomly distributed
in the AlyssGagsN film and are localized in the
Al 3,GagggN film within the simple model.
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Fig. 1: Fourier transforms for a-, c-, m-, Al ,,Ga, N film.
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Fig. 2 Fourier transforms for a-, c-, m-, Al ,Ga, N film.

Table 1. Structural parameters for Al,Ga, N EXAFS

raralA rarcad  Na/NaviGa
a-Aly3,GagesN 3.17 3.17 0.63
C-A10‘32Gao‘6gN 3.11 3.18 0.67
m—A10,32Ga0,68N 3.09 3.10 0.67
a-Aly ssGag N 3.17 3.18 0.58
c-A10‘5gGa0<42N 3.10 3.11 0.67
m-A10'5gGa()'42N 3.11 3.12 0.59
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