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Recent progress in analyzing AlGaAs-GaAs semicenductor heterointerfaces using optical methods,
such as photoluminescent spectroscopy, photo-absorption spectroscopy, photoluminescence-excitation
spectroscopy and lager-Raman spactroscopy, is reviewed. Three types of interface disorders are
discussed : compositional grading parallel to the growth direction, alloy clustering, and island-like
structure formation on the interface {interface roughness). When AlAs-GaAs stacked layers are
thin enough to form quantum wells or a superlattice, these interface disorders manifest themselves
in the optical spectrum, that is, in a broadening of the line width, and a peak shift and additional
sub-peaks or shoulders.

These optical methods are sufficiently sensitive that differences in the thickness of the grading
of a few Angstrom, the existence of alloy clusters of a few atomic diameter, and differences of
the height of interface roughness of one monolayer can be detected, FEmphasis is put on the
potential of laser-Raman and picosecond time-resolved spectroscopy to investigate the unique pro-

perties of superlattice stuctures.
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Fig. 2 Complete analysis of a heterostructure of 3164 thick GaAs layers and

250A thick Aloai Gaers As barriers,

The predicted energy levels and

transition energies, corrected for exciten effects, are shown in rectangular
potential wells, 4Ecp=0.88 AJE, as well as in a comparison with the ex-

perimental transmission spectrum,
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Fig. 3 Thotoluminescence spectrum for & sample with four single quantum
wells measured at 4K. The arrows indicate the places where the peaks
should be accerding te the caleulation. The sample was excited with an Ar

laser at 51544,
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Fig. 4 Luminescence peak shift to shorter
wavelength which has to be subtracted from
the emission wavelength of Fig. 3 in the case
of a non-abrupt transition in Al content at the
interfaces. The drawing shows the assumed
exponential composition profile with charac-
teristic transition width L., & : Plots are from
rel. 8.
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Fig. 5 Laser spectra (300K) of a photopumped
QW grown by metalorganic chemical vapor
deposition with an active region consisting
of six~30A GaAs wells and five~50A Al
Gai-x As (x~0.40) barriers, The 1 and 1’
markers indicate the allowed electron-to-heavy-
hole and electron-tolight-hole transitions,
respectively, for 30A wells separated by per-
fect BO-A barriers (i.e., no alloy clustering).
The 1 and 1/ (110) markers indicate the lowest
transitions of a 110-A well. Typical cw laser
operation (a, 4.8x10®W/em?) occurs slightly
below the 1 (110) marker, while the sponta-
neous background extends to higher energy.
Pulsed operation of a narrower sample (b,
6. 8% 10° W/em?) produces lasing at the expected
energy of the n=1 transiiion (SO-A well),
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Fig. § Photoluminescl:ence spectra for superlattices with T.=76A and 53A
measured at 77 K. Lines shown in the upper part indicate the calculaﬂted
peak positions for L.=T6A, 76 Ax1/2a6 and L.=53 A, 53 A--1/2a0, 53A+

a0, respectively.
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Yig. 7 Variation of the excitation spectrum
line width with the confinement energy for a
series of samples grown under similar condi-
tions. The two caleulated curves correspond
to layers with a thickness fluctuating between
L:ka/2 and L:a, L being the average layer
thickness and a the lattice constant. Sample
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