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Photoluminescence spectra of type-II ZnSe/BeTe superlattices were stud-
ied. Α linear polarised photoluminescence has been found in the spectral
range of spatially indirect exciton transitions. This observation is interpreted
in a model of optical anisotropy of heterostructures with no-common atom
at interfaces.

PACS numbers: 78.55.Et, 78.66.-w, 78.66.Hf

A number of publications devoted to studies of optical anisotropy of het-
erostructures with no-common atom at interfaces (InAs/GaP, etc.) has been pub-
lished recently [1-3]. This effect is attributed to a low local syinmetry of a single
interface between two different zinc-blende type structures. In heterostructures
CA/C'A' (001) with no-common cations (C ≠ C') and anions (A ≠ A'), an in-
terface consists of the two atomic planes with A—C' or A'—C bonds. In this case
there exist four different types of quantum-well structures (QWs) and superlattices
(SLs). The structures with similar interfaces have the D2d point symmetry and
are optically isotropic in the plane of interfaces. If the bonds at the left and right
interfaces are different, an ideal structure with no-common atom is characterized
by the in-plane anisotropy with the principal axes [110] and [110]. The microscop-
ical reason for this in-plane anisotropy is a mixing of heavy hole and light hole
states at the interfaces [3, 4]. In this paper we present an experimental study of the
in-plane optical anisotropy in novel ZnSe/BeTe type-II quantum-well structures.

Samples were grown by MBE on (100)-oriented GaAs substrates with con-
trolling the type of interfaces. Three types of ZnSe/BeTe (100/50 Α) x 20 samples
were grown: with BeSe...BeSe, ZnTe. . .ZnTe and BeSe...ZnTe interfaces.

Basic optical properties of excitonic transitions in the ZnSe/BeTe quantum
well structures were reported recently in Refs. [5, 6]. The observed two photolu-
minescence lines with energy positions at ,^s 2.8 eV and 2.0 eV were related to a
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spatially direct exciton in the ZnSe layer and to a spatially indirect exciton with
an electron confined in ZnSe and a hole confined in BeTe, respectively.

Photoluminescence measurements were performed for the temperature range
6-70 K. Photoluminescence• was excited by 4416 Α line of a He:Cd laser that is
close to the energy of the direct exciton resonance in ZnSe layer [4]. Linearly
polarized excitation along [110], [1T0] and [100] and circularly polarized excitation
were used.

Linearly polarized photoluminescence of the indirect exciton in type-II
ZnSe/BeTe multiple quantum well structures was investigated. We have found
that independently of the polarization of the excited light the resulting photo-
luminescence was polarized along [1T0] direction (see Fig. 1). The degree of this

polarization was determined by the type of interfaces. The degree of polarization
was found to be 50% for the structures with nominally equivalent interfaces
ZnTe...ZnTe and ≈15% or even less for BeSe...BeSe interfaces. For the structures
with nonequivalent interfaces (BeSe...ZnTe) the degree of polarization amounts
to 70%. At the sane time we did not observe any remarkable circular polarization
degree for all samples.

In the theoretical paper [3, 4] a generalized effective mass approximation has
been used to calculate envelope functions making allowance for mixing of heavy
hole and light hole states at interfaces under normal incidence. It was shown that
the maximum degree of linear polarization in QWs with no-common atom at
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interfaces can reach 20%, which is too small to explain the polarization degree of
70% observed in the studied structures.

To explain the large value of the polarization found experimentally one has
to suggest that the hole in the indirect exciton is strongly localized at the in-
terface. Such hole localization has been already suggested from the analysis of
photoluminescence (PL) under high optical excitation conditions [7]. One of the
possible mechanisms of the localization could be band bending at the ZnSe-BeTe
interface which is presented in these structures as it follows from photoemission
spectroscopy [8]. To confirm this idea we have studied PL spectra of ZnSe/BeTe
short-period superlattices with the layer thickness 40 Å/20 Å, where the hole wave
function spreads through both interfaces. We have found no PL polarization in
these structures.

It follows from symmetry analysis that in ideal structures with nominally
equivalent interfaces (ZnTe...ZnTe and BeSe...BeSe) the linear polarization has
to be absent. But for the studied structures we observed a finite value of the linear
polarization degree. This effect could be related to a different electronic structure
of the direct and inverted interfaces. The non-equality of the interfaces is due
to a large difference between the chemical activities of the Be to Zn and Se to
Te. This also leads to a decrease in the quality of the (ZnTe) as well as (BeSe)
interfaces on the BeTe layer. At the same time on the ZnSe layer both interfaces
can be grown of high quality. A poor quality of the interface should lead to the
highest nonradiative recombination and to a different contribution to integral PL
signal from the direct and inverted interfaces. This reason should lead to the
observed linear polarization of the structures with nominally equivalent interfaces.
Another reason which decreases the symmetry of the structure and makes possible
to observe the in-plane anisotropy could be a built-in electric field [3]. For the
studied structures we can except a presence of the field due to the band bending
which was discussed before.

We also measured the temperature dependence of the PL intensity. With the
temperature increasing the PL intensity is rapidly suppressed while the polariza-
tion degree is constant.

In summary we have presented the results of the polarization-resolved PL
studies of the type-II SLs ZnSe/BeTe. We found that PL signal from spatially
indirect exciton is strongly polarized along [i T0] direction. This effect is ascribed
to the general in-plane anisotropy of the heterostructures with no-common atoms
at the interfaces. The high value of the polarization degree corresponds to the
strong hole localization at the interfaces in the type-II heterostructures.

The work was supported in part by RFBR grant No. 98-02-18234, the pro-
gram "Nanostructures" of Russian Ministry of Sciences and the Deutsche For-
schungsgemeinschaft (SFB 410).
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