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Abstract - PR spectra of MBE grown AlGaAs/GaAs MQW have been measured at room temperature
using the He-Ne laser and the Ar laser as the pump source. We have observed various subband tran-
siion peaks and PR spectra were fitted to standard analytic line shape. Above that results, obtained us
transition energy from n=1 conduction band to heavy hole(C1-H1) and to light hole(C1-L1) subband.
Photoluminescence(PL) at room temperature showed main peak with a shoulder. Good agreement
between PL and PR measured n=1 intersubband transition energies was confirmed that PL main peak
with a shoulder is associated with the C1-H1, C1-L1 transition. Additionally, we have calculated the C1-
HI and C1-L1 intersubband energy within envelope function approximation(EFA).
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Fig. 1. Schematic diagram for photoreflectance.

szl Zerel x|, A 6 W, A 23, 1997

\n)
o
x
b
o
=

g $93

He-Ne laser(6328 A)S} Ar laser(5145 A2 A8 T
laser®] modulating frequency:= chopperg ©]4-3}ef 200
HzZ &gttt 181 probe beamO ZxE 500 We
ALE sl oM, 025m Spex 270 M
23] 1.35~20eVHSZ energy
scand}¢] T sampleol A ¥HALE W& PIN silicon pho-
todiode 2 detectd} 3Tt

tungsten lampE

monochromator &

3. AlEzn ¥ =9

HA 2 Aot} QWol 4] PR spectradl] T3l line

shape 2 U}-&-9) &= o4 fitting2 4= UcH14].
AR ie, )
—R;—:Re ﬁ:‘Cje (E-E, ;+il}) (1)
e

o} 7| A p*= critical point®] o] 11, B probe beam2)
energy, C, ;, E,; Tj& ZHzh j#lcritical point®] am-
plitude, phase, energy, broadening parameter©|t}. m;t
critical point®] typeil derivative®] ol )&
parametero|th. m=32 two-dimensional critical pointo|
)3} third derivative®] 7, m=2%= excitonic peakol th3t
Lorenzian function®] first derivativeo}t}H15]. £ A& ol
A& Cl-H1zk Cl-Lioj] d&lA] m=23 3o} A& gkl
tiahed fitting 33

Fig. 29} Fig. 3 AlGaAs(100 AYGaAs(70 A) MQW
of thake] AF&olA] ZAe PRAIEN, sgo] o

GaAs

Room temperaturs
He-Ne laser, SmW, 200Hz

AR /R (ARB.UNITS)

A 1 1 i . 1

14 15 16 1.7 18 19
ENERGY (eV)

Fig. 2. Photoreflectance spectra of GaAs/AlGaAs MQW
at 300 K using the He-Ne laser as the pump source.
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Fig. 3. Photoreflectance spectra of GaAs/AlGaAs MQW
at 300 K using the Ar laser as the pump source.
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Fig. 4. Photoreflectance spectra of GaAs/AlGaAs MQW
at 300 K(solid line) and 9 K(dotted line).
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Fig. 5. Photoreflectance spectra of GaAs/AlGaAs sam-
ple at 300 K using He-Ne laser as pump source. The sol-
id line is the ecperimental data while dotted line the least
squares fit to Eq. (1).
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Fig. 6. Photoreflectance spectra of GaAs/AlGaAs sam-
ple at 300 K using Ar laser as pump source. The solid
line is the experimental data while dotted line is the least
squares fit to Eq. (1).
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Table 1. Experimentally determined energies and cal-
culated energies from n=1 conduction band to the heavy
hole(C1-H1) and to the light hole(C1-L1) subband

Energy(eV) Energy
Measurement Difference
C1-H1 Cl-L1 (L1-H1)
PR(He-laser)  1.4794 1.4946 15.2
(Ar-laser) 1.4787 1.4944 15.7
PL 1.4790 1.4953 16.3
EFA 1.486 1.503 17
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o4z ztol2HE g ol Egkol /M TAM Q=
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eVo]l il exciton binding energy[24, 25]& & dhchH
A & dAEE & 5 ok
a3 B
MBEZ o] 23t} well#} barriere] FA|7} z+2k 70 A,
100 A9) 30571¢] AlGaAs/GaAs multiple-quantum well
(MOW)e 438951, SHEAES 918 PR3} PLEH
£ 3}, pump source 2 He-Ne laser$} Ar laserE A}
£3te] A4 PREAS 483 A3} subband tran-
sition peak& 2319 1L, standard analytic lineshape &
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