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Abstract Deep-ultraviolet photoluminescence technique is used to investigate the band gaps of Al.Ga,_ . N epitaxial
films. The bowing parameter of Al.Ga, . N is studied by CASTEP module of Material Studio simulation software and
the Al molar fractions of Al.Ga, . N epitaxial films are researched. The result shows that the HeAg laser with
224.3 nm emission wavelength can make Al.Ga,—, N material produce luminescence. The bowing parameter of
Al,Ga, . N epitaxial film is calculated with CASTEP software simulation to be 1.0146240.06772 eV, from which we
can calculate the Al molar fractions of Al.Ga,_.N epitaxial films.
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Fig. 1 Photoluminescence spectrum of AlGaN at Fig. 2 Photoluminescence spectra of four Al,Ga,—. N
room temperature epitaxial film samples at room temperature
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Table 1 Luminescence peak energies of four Al,Ga,_,N film samples at ten different locations

E,/eV
Number
A B C D

1 3.978 4. 499 4. 960 5.225

2 4.026 4.499 4. 960 5.208

3 4.026 4.499 4.960 5.225

4 4.001 4.499 4. 884 5.208

5 4.023 4.499 4.923 5.208

6 3.933 4.499 4. 960 5.208

7 4.026 4.499 4.960 5.241

8 4.026 4. 499 5.002 5.241

9 4.026 4.493 4.998 5.241

10 4.026 4.499 4.998 5.241
Mean 4. 009 4.498 4.960 5.225
Standard deviation 0.031 0.002 0.036 0.016
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Fig. 3 Crystal structure for GaN wurtzite cell Fig. 4 Crystal structure for Al ;5 Gay, s N wurtzite cell
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Fig.5 Energy-band structures of Al xGa, . N (a) before and (b) after correction
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Table 2 Band gaps of Al,Ga,_,N films with different Al contents before and after correction

Scissors operator

Simulated E,/eV AE,/eV Corrected E,/eV
GaN 1. 9908 1.4292 3.42
Al 155 Gag, g5 N 2.2339 1.4259 3.6598
Aly. 5 Gag 75 N 2.5158 1.4226 3.9384
Al 575 Gag g5 N 2. 8381 1.4193 4, 2574
Aly s Gay s N 3.2154 1.4159 4. 6008
Al 625 Gag, 375 N 3.5113 1.4126 4.9305
Al 75 Gag. 5 N 3.9027 1.4093 5.312
Al 575 Gag, 125 N 4. 3481 1. 406 5. 7541
AIN 4. 8473 1.4027 6. 25
A E, 52450 B I 6 28BS 28 20t il £& At 1m0 19 651
BEZHE T 6 1.01462+0. 06772 eV, 6.0F
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Fig. 6 Relation between band-gap and
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