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Abstract

We used the surface photovoltage spectroscopy(SPVS) for characterization of GaAs/Aly;Ga,;As multi-
quantum well(MQW) structures grown by molecular beam epitaxy(MBE) method. Energy gap related
transitions in GaAs and AlGaAs were observed. The Al composition(x=0.3) was determined by Sek’s
composition formula, Transition energies in MQW were determined using the differential surface photo-
voltage spectroscopy (DSPVS) of the measured resonances. In order to identify the transitions, the
experimentally observed energies were compared with results of the envelope function approximation for a
rectangular quantum well, We have observed an interesting behavior of the temperature dependence(80
K~300 K) of the 11Hand 11L transition for sample.
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Fig. 1. Schematic diagram of the surface
photovoltage measurement.
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Fig. 2. Surface photovoltage spectra of (a)
SI-GaAs and (b) Aly;GagAs/SI-GaAs
samples at 300 K.
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Table 1. Experimental and calculated transi-
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MQWP sample.
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Fig. 5. Surface photovoltage spectra of Algs
Gag,As/GaAs MQWIP sample at var-
ious temperature.



AlyGayAs/Gads THE FA 8 729 EW FAYe] B A0 3Y, WIF, €34, UL, A%, A

39 6 19 594 2xd ot F3E Aly,
Gay;As/GaAs MQWIP Algd] @ E,2] %4
G E ouz] gte] HMAE Y F1 it © 3F
o x)e] W= Varshni 34902 Yehdled,
YA (A)E Al sGagsAs(E)Y ¥iE ey
o, (@)} (w)= Z+zt 11He 11L AEe) Wg
Yepdch, agn 44 4 (9)e YEl X9 o}
£ o] 713 A9 o]&4], F Varshni FHHe
2 99§ RAoltd. Varshni 4L

Eqo= Eo(0)-a T?/(B+T) (9)

o2 @A, A7 E(0)E 0 KA o 214
ouix)ol 1, «9} A= Varshni Aolth. 28z o
B A3 R 24 e E 2904 Axlel X
=7t 4% 349 Zx(a) g vmRY, 4 (9)d
ol&] Tz GaAs A AEY JE ¢ G 54x
10" eV/Kol3L GaAs FAHE ol EA43E oyl
A £94(11H, 11L)e] H¥ e 5.1 R 7.1x10*
eV/K 24 tx9] iol7t wirh. ol 8 &
A FEIF(m,”, muy* ¥ myy®) el 2oz ¢

20 —r——T—r—p—r—7—r——
A Al GaAs |
| :11H

19k e 1L i

- Fit.

~~~~
o 18F ‘\H\‘ -
e
>
5
47t 4
wi
16 F *
15 . 1 i 1 " L n 1 " ]

50 100 150 200 250 300 . 350
Temperature (K)

18] 6. Aly3Gag,As/GaAs MQWIP Alg9 &
= o&4y.

Fig. 6. The temperature dependence of
AlysGag,As/GaAs MQWIP sample.

® 2. Aly3GagrAs/GaAs MQWIP Alg9¢] &
# E,0 K), « % 8 H&vjelg] gt

Table 2. Values of the parameters E,;(0 K). a,
and B for Al,;Gay,As/GaAs MQWIP

sample.
Ey(0 K) a B
(eV) (10 eV/R) (K)
AlysGay A8 1.924 4.5 243
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