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PHOTOLUMINESCENT PROPERTIES OF THE SOLID
SOLUTIONS BASED ON LANTHANUM INDATE DOPED
WITH PRASEODYMIUM, SAMARIUM, TERBIUM IONS

The study of the physicochemical properties of solid solutions based
on lanthanum indate LalnO3; doped with ions of rare earth and a number of
other elements, including transition elements, is an urgent scientific and
practical problem [1-3]. Solid solutions of composition La;.Ln,InOs, where
Ln is a rare-earth ion, are promising magnetic and photoluminescent materi-
als for the development of microelectronics, spintronics and optotechnics de-
vices. In [3], the photoluminescence excitation spectra and photolumines-
cence spectra of LalnOs: Ln** (Ln = Sm, Pr, Tb) solid solutions obtained by
the sol—gel method, which exhibit red-orange, blue-green, and green photo-
luminescence, respectively, upon excitation by ultraviolet radiation, were
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studied. However, only a small number of works are devoted to the synthesis
and study of the properties of photoluminophores based on lanthanum indate
doped simultaneously with several different rare-earth ions emitting red,
green, and blue light.

In this work, we study the photoluminescent properties of ceramic
samples of solid solutions based on lanthanum indate doped with one or sim-
ultaneously several ions of the rare earth elements Pr, Sm, and Tb.

The samples were synthesized by the ceramic solid-phase method
from the corresponding high-purity oxides. Oxides of lanthanum and rare
earth elements were preliminarily calcined in air at a temperature of 1273 K.
Measurements of photoluminescent properties were conducted in the Insti-
tute of Physics named after B.1. Stepanov of National Academy of Sciences
of Belarus. Modernized spectrometry complex SDL-2 (LOMO, USSR) was
used for investigations.

In the photoluminescence spectrum of Lago77Pro003Smop2InO3
(Fig. 1 a), obtained at the excitation wavelength of samarium ions
(Aex = 405 nm), only photoluminescence bands of Sm** ions are observed,
and there are no photoluminescence bands of Pr** ions. In the photolumines-
cence spectrum of Lag 977Pro,003Smg 02InO3, obtained at an excitation wave-
length Aex = 470 nm, at which the luminescence of both praseodymium and
samarium ions is excited (Fig. 1 b), photoluminescence bands of Pr** and
Sm*" ions are observed. In the photoluminescence spectrum at
Lex = 500 nm, photoluminescence bands of Pr** (623, 655, 693, and 741 nm)
and Sm** (603, 718 nm) ions are observed. Such a shape of the photolumi-
nescence spectrum of Lag 977P10,0035mp 02In03 at Aex = 500 nm is probably due
to the fact that when this solid solution is excited by light with a wavelength
of hex = 500 nm, the energy is preferentially absorbed by Pr*" ions and, to a
lesser extent, by Sm*" ions.

An analysis of the photoluminescence spectrum  of
Lag 92Smg 02 Tbo 06InO3 at Aex = 320 nm (Fig. 2 @) shows that it simultaneously
contains photoluminescence bands of Sm** ions and bands of Tb*" ions with
Amax = 543 nm (green region of the visible spectrum).

In the photoluminescence spectrum of Lag g17P10,003Smp,02Tbo,06InO3,
obtained at Ax =320 nm (Fig. 2 b), there are intense photoluminescence
bands of Sm** and Pr*" ions, as well as bands of Tb*" ions, the intensity of
which is much lower.
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Figure 1 — Photoluminescence spectra of Lao,977Pro,003Smo,02InO3
at Aex= 405 nm (@), 470 nm (b) and 500 nm (c)
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Figure 2 — Photoluminescence spectra of Lao,92Smo,02Tho,06InO3 (a)
and Lao,917Pro,003Smo,02Tbo,06InO3 (b) at Aex= 320 nm

The results obtained in the work can be used in fundamental and ap-
plied scientific works devoted to solving the problems of physics and chem-
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istry of magnetic materials, photoluminophores based on LalnOs with a per-

ovskite structure doped with ions of rare earth elements, and their use in the

manufacture of white light LEDs and other electronic devices technology.
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XUMHNYECKOE OBOI'AIIEHUE TIEPBUYHOI'O KAOJIMHA
MECTOPOXIEHUSA PECITYBJINKU BEJIAPYCH «IEJJOBKA»

[enbio mporecca XMMUYECKOTr0 00OTallleHUs KAOJUHOB SIBIISIETCS, B
NEepBYyI0 OYepeqb, HauboJiee MOJHOE YJaJCHUE KpACAIIUX COCAUHEHHI.
[IpuMenuTenbHO K OEJTOPYCCKUM KaOJIMHAM JAaHHBIA METOJ| HauboJiee ak-
TyaJleH, T.K. IPUPOJAHbIE 3a11aChl HEOKEJIE3HEHHOT'O U MaJIOKEIE3UCTOrO Chl-
pbsl KpailHe orpaHuYeHbl. YCpeAHEHHbIC 3HAUEHUS KEJIEe30COAEPKAIINX
IIpUMeECEeN COCTaBISAIOT B epecueTe Ha Fe,O3 0,46 macc. % 11 npupoIHOTro
kaonuHa u 1,05 mace. % a1 rupaBiIMuecku 00OTalieHHOW CUTOBBIM KOH-
JUIMOHUPOBAHUEM KAOJIMHOBOM CYCIIEH3UU.

Ananu3 naHHbIX [1, 2] onpenenseT 3TOT cnoco0 Kak Haubosee d¢-
(EeKTUBHBIN, OTHAKO HEOOXOJWMO YUUTHIBATh BIUSHUE XUMHUYECKHX pea-
TeHTOB Ha (M3MKO-XMMHUYECKHE CBOMCTBA 00paboTaHHOrO KaonuHa. Boc-
cranosyienue Fe’" — Fe?" B kaonuHe npousBOIuIn THAPOCYIb(GUTHBIM OT-
OeJIMBaHHEM B COJITHOKUCIION Cpelie MO CIAEAYIOIIEeH METOTUKE.

B  OpuUroToBIE€HHYI0  KAOJMHOBYK)  CYCHEH3HMIO  BIAXHOCTHIO
60 macc. % BBOJIMIIM NEPEMEHHOE KOJIMYECTBO KOHLUEHTPUPOBAHHOM COJIS-
HOM KUCIIOTHI (B KomuecTBe oT 2 710 8 r Ha 100 r cyxoro Bemectna). [Tocie
THIATEJBHOIO TEPEMEIINBAHUS B CYCHEH3UIO BBOJWJICS TUAPOCYJIbMUT
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