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1.42eV 2ol 5 718 Ax7) vehtow, o] B84 o322 GaAs 718 A59l GaAs &332 Haeig 489S E
T 4 209tk Al aGaosAss AR Aol AWAE RA5z, Kuech o] AAg =& o) &t Al 2 x=24%)4 2
Aetedc), 223 b PR B4 vehe Ae] oiiA] gHE-S envelope-wave function approximation(EFA) & #H4tgk o]
EAs} A dA)stgct, Gabare) Al7lel whel 3 Agte] Aad o # Witk e o ¢ g, 257} HA g g8 "o o)
2] HE 8 gasga). '

Abstract The characteristics of aptical absorption in Als 2Gag1e/GaAs multi-quantum wells(MQWs) structure were
investigated by using the surface photovoltage(SPV). The SPV features near 1.42 eV showed two overlapping signals.
By chemical etching, we found associated with the GaAs substrate and the GaAs cap layer. The Al composition(x=24
%) was determined by Kuech's composition formula. In order to identify the iransition energies, the experimentally ob-
served energies were compared with results of the envelope function approximation for a rectangular quantum wells.
An amplitude variation of the relative SPV intensity from the GaAs substrate, 11H, and 11L was observed at different
light intensities. A variation in the SPV line shape of the transition energies were observed with decreasing tempera-
ture.
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Fig. 1. A SPV and a PR spectta of AbuGacsAs/Gads MQWs
at 300 K.
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Table 1. Experimental and calculated transition energies
of Aly2Gas wAs/GaAs MQWs at 300 K.

SPV measured : PR measured | Calculated
Transition transition transition transition
energy(eV) | energy(eV) |energy(eV)
11H 1.468 1.464 1.460
11L 1.479 1.475 1471
22H 1.586 1.584 1,582
Alo 2Gag wAs 1.776 1.775 1.776
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Fig. 2. SPV spectra of Al .GaowAs/GaAs MQWs sample be-
fore and after etching. (a) as-growm, (b} 5 s and (c) 300 s
etched.
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Fig. 3. SPV spectra of Aly2.GanrsAs/GaAs MQWs as a function
of light incident intensity.
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Fig. 4. Temperature dependence of the transition energies of
the A]n zann‘ 75A5/G3A5 MQWS
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Table 2. Values of the parameters Eq(0), @ and 8 for Alou
Gau TSAS/ GaAs MQWS

Transition E0) ¢ 5
0 (V) (10~'eV/K) (K)
11H 1.615+0.008 52+08 200+ 62
111, 1.623£0.006 56+06 210+73
Al zqGﬂe, TGAS 1.873+£0.007 6.0+£1.2 225168
Alg 1w3a, aAs? 1.771+0.007 6305 23673
GaAs bulk® | 1.512+0.005 51+05 19082

*Refrence 23.
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