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Abstract: Al Ga,__As sample were grown by metal-organic chemical vapor deposition (MOCVD)
under the monitor of time resolved reflectance anisotropy spectroscopy (RAS) and normalized reflec-
tance. During the growth, a significant dependence of the RAS and normalized reflectance signals on
the aluminium composition has been found, which can be used to optimize the growth processes.
The experimental results indicate that the period of normalized reflectance oscillation was directly
related to the composition and growth rate. The first minimum of the normalized reflectance oscilla-
tion of Al Ga,_, As almost linearly with aluminium composition and could be used to determine the
starting value of graded aluminium composition. The compositions and growth rate of Al Ga, _ As are
calculated by normalized reflectance transient spectra, the value is in excellent agreement with the

experimental data obtained by ex-situ scanning electron microscope ( SEM) and high resolution

X-ray diffraction (HRXRD).
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Fig. 1 Structure of the samples (SEM)
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Table 1  Refractive index n of Al Ga,_ As for x =0, 0.23,
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Material n (A/2n) /nm
Al 53 Gag 77 As 4.152 78.52
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Al o5 Gag o5 As 3.267 99.79
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Table 2 Growth rates and compositions of Al Ga,_, As layers determined by fits of NR spectrum give in Fig. 6 and from

exsitu measurements

Growth rate Growth rate
Layer ) Growth L Al composition Al composition
Material ) ] (SEM)/ (in-situ)/ o
number time/min . . (XRD) (in-situ)

(nm-+s™) (nm-+s™)

1 Alg,23Gag 77 As 18 0.63 0.62 0.23 0.22

2 GaAs 15 0.5 0.48 0 0

3 Aly 4Gag g As 18 0.73 0.71 0.4 0.38

4 GaAs 15 0.5 0.49 0 0

5 Alo_ 95 Ga(),os As 18 0.52 0.50 0.95 0.98
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