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Abstract. The emission spectra of deep levels of ZnSe/(001) GaAs epitaxial films with
different thicknesses grown by the MPE method were determined by photoluminescence.
ZnSe/(001) GaAs epitaxial films consist of three regions in terms of concentrations of other
elements and defects. The energy shift of the bands indicates a decrease in the compression stress
in the pit and the tensile stresses in the buffer layer. One of the ways to influence the characteristics
of the A2B6/GaAs interface of structures is the use of thin intermediate layers, which can delay
the processes of interdiffusion of film and substrate components.
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PEJAKCALIMOHHBIE ITPOILECCBI B KBAHTOBOMEPHBIX CTPYKTYPAX

Annomauusn. Memooom pomoniomunecyenyuu onpedenenvbl CneKmpul UYy4eHust 21yO0KUX
ypoeueii snumakcuanvhvlx nienok ZnSe/(001) GaAs paznuyHou mMonuunsl, BblPAUJeHHbIX
memodom MIID. Dnumaxcuanvusie nienku ZnSe/(001) GaAs cocmosm uz mpex obnacmei no
KOHYyenmpayuu  Opyeux 231eMeHmos u  oegekmos. DHepeemuueckuil  cO8Ue  NOIOC
cgudemeﬂbcmeyem 00 YMEHbUERUU Hal’lp}ZcheHuﬁ crcamust 6 AMKe U pacmiacuearoujux
Hanpsicenuli 8 6ygeprom cnoe. OOHUM U3 cNOCOO08 BIUAHUS HA XAPAKMEPUCUKU unmepgetica
cmpykmyp A2B6/GaAs aensiemcsa ucnonvb3osanue MOHKUX NPOMENHCYMOYHLIX CllOes, KOmopbie
MO2Ym 3a0eprHcUBams NPoYeccvl G3AUMHOU OUP@Y3UU KOMNOHEHMO8 NAEeHKU U NOONONHCKU.

Knrouesuvie cnosa: ¢0m0]ll0MuH€CI4€Hl4u}l, ¢0m00mpd?f€€H1/l}l, KeaHnmoeas sAima, pelaxkcayusl.

The interest in the radiation of quantum-dimensional structures based on A2B6 materials
is due to the possibility of manufacturing injection sources of coherent and incoherent radiation
on their basis, as well as emitters with electron pumping 2, covering almost the entire visible range.

However, the implementation of this class of heterostructures faced the problem of
degradation of their properties both during operation and during various heat treatments in the
manufacture of devices. Deterioration of the quality of heteroepitaxial layers is usually associated

with the multiplication of dislocations in active areas during operation of the device. The presence

356



ResearchBib 1F-2023: 11.01, ISSN: 3030-3758, Valume 1 Tssue 4

. I II . | ‘ ' NEW RENAISSANCE interpational “"‘"“"( journal

of mobile point defects against the background of relaxation processes can play an essential role
in this case,

Measurements of the FL and reflection spectra (R()) in the range from 1.4 to 2.4 eV were
carried out in the temperature range from 4.2 to 80 K on an automated installation with lattice, and
in the range of 0.6 -1.4 eV with prismatic monochromators. The PL spectra were excited by argon
laser radiation with microns and microns. The influence of two types of radiation treatment of
A2B6 structures: electrons and X-ray quanta has been studied. The temperature of the samples
during irradiation did not exceed 60 ° C

Figure 1 shows the PL spectra of the initial sample with quantum-dimensional layers
deposited on the buffer layer (curve 1) and after irradiation with X-ray quanta. In the energy range
Eg = hv = Eg — 25 MeV, where Eg is the width of the ZnTe band gap (Eq = 2.37 eV, 77K),
luminescence bands belonging to the buffer layer and associated with a free exciton split by a
biaxial voltage into two components - Iex™ and Iex" (Iex™ = 2.366 eV, 524 nm) and a band that is
an overlap of the Iex'™ band and the exciton band bound on the donor (Iex™ = 1,%2 = 2,3609 eV,
525.2 nm), polariton radiation is possible [3]. A parasitic resonantly amplified 7LO phonon is
observed at excitation of Aexc=4880 nm. In the energy range Eq < 25 3B < hv < 23 3B, a
luminescence band dominating in intensity is observed, belonging to radiation from three tunnel-
coupled wells and corresponding to the lowest-energy transition involving heavy holes 1hh - —IKW
= 2,319 eV, 534.8 nm) and sufficient.
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. Fig. 1. PL spectra at 77 K (Ne.2-1) of the initial (curve 1) and (Ne.2-3) X-ray
irradiated (curve 2) sample with three tunnel-coupled quantum wells. Aexc = 0.488 microns, Pexc =
5 W/cm?,

Eq[eV]=1.508 — 1.214x + 0.264x2. (1)

Position of the first levels of dimensional quantization for electrons and heavy holes were
numerically using the Schrédinger equation, which was solved in one-electron approximation
within the envelope-wave function method. Effective Carrier Weights charges (electrons and
heavy holes) were considered single-cow for all layers of the structure and equal to the
corresponding values in the quantum well, calculated from ratios:

m*e =0.0665—0.0642x,
M*hh=0.62—-0.22x. (2).
. Therefore, the average value exciton bond energy of 7 meV to calculate all FL

peaks are a good approximation.

REFERENCES

1. Venger E.F., Sadof'ev Yu.G., Semenova G.N. et. Al.// SPIE Proccedings. 1998. V.3890.
P.170-176; P.537-541.

2. Brailovsky E.Yu., Zdebsky A.P., Korchnaya V.L. et al.// Letters in ZhTF. 1987. Vol.13.
N20. pp.1310-1313.

3. Bagaev V.S., Zaitsev V.V., Onishchenko E.E., Sadofyev Yu.G.// Abstr. of 9th Intern. Conf.

“II-VI Compounds”, Kyoto. Japan. 2007 «

Ivanov S.V., Toropov A.A.,Sorokin S.V. and others//FTP.-2020.-VVol.32.-p. 1272.

B

358



https://translate.yandex.ru/translator/%D0%A0%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9-%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9
https://translate.yandex.ru/translator/%D0%A0%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9-%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9
https://translate.yandex.ru/translator/%D0%A0%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9-%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9
https://translate.yandex.ru/translator/%D0%A0%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9-%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9

