Hns  Toro 4toObl  yCTAaHOBUTh, SIBISETCA JIM  MEXaHU3M  TYIICHHS
BHYTPUIICHTPOBBIM, OBUIO MPOU3BEICHO TeOopeTHUeckoe MojaenupoBanue TJI —
KPUBBIX JUISI Pa3JIMYHBIX CKOPOCTEN HAarpeBa U CpaBHEHUE ITOJIYUYCHHBIX PE3YyJbTaTOB
¢ akcriepumenToM (Puc. 1). PacunTanHbIe 3aBUCHCMOCTH 3HAYMTEIBHO OTIIMYAIOTCS
OT IIOJYYEHHBIX JKCIEpUMEHTaIbHO. HecoBnazeHue pe3ynsraTtoB JKCIIEPUMEHTA U
TEOpPUHU CBUACTENBCTBYET 0 ToM, uTo TytieHue TJI B ZrO, He ABiseTcs: KIaCCUYECKUM
BHYTPHULIEHTPOBBIM U HE OMHUCHIBAETCS MEXaHU3MOM MoTTa — 3eiTia.

1. S.V. Nikiforov,V.S. Kortov, M.G. Kazantseva, K.A. Petrovykh. Luminescent properties
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Crystals doped with rare-earth ions find a wide range of application in various
fields. Studies of their optical properties resulted in development of solid lasers, ener-
gy converters, use in nuclear instrumentation and medical sphere, namely, in comput-
ed tomography and Positron Emission Tomography. Light absorption and emission
optical properties of rare-earth ions are defined by intraconfigurational 4f-4f and
interonfigurational 5d-4f transitions.

In this study, a new class of LiLag(SiO4)sO, (LLSO) crystals doped with Pr** and
Ce* ions is analyzed. Crystals are made in Luminescent materials laboratory (Uni-
versity of Verona, Italy) [1], and verified with XRD methods. Interconfigurational
d—f emission transitions in these ions are attractive for development of fast scintilla-
tors with nanosecond decay time. Intraconfigurational f—f transitions are used to
achieve cascade photon emission with quantum vyield greater than one. Energy of
doped ions excited states and ions interaction with host lattice define efficiency of
each emission transition [2]. Photoluminescence (PL) and X-ray excited lumines-
cence (XRL) in range of 1.5-5.0 eV, PL excitation spectra, cathode luminescence de-
cay kinetics and thermoluminescence curves were studied in 90-500 K temperature
range. Some of the results are exhibited in Figure 1.

Intraconfigurational f—f transitions in visible (discrete spectrum) and
interconfigurational d—f transitions in UV region (two broad bands) are observed in
PL spectra of LLSO:Pr**. PL excitation efficiency increases at energy greater than 6
eV (energy of interband transitions Eg is yet to be defined). This indicates effective
charge carrier transport. Typical d—f emission transition (overlapping bands at 3 eV)
with nanosecond luminescence decay kinetics is observed in LLSO:Ce**. However,
the charge carrier transport is limited which results in low yield of XRL. It is estimat-
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ed that high concentration of crystal structure defects forms competing carrier trap-
ping channel. This channel is controlled using thermoactivation spectroscopy meth-

ods.
Optical transitions in LLSO crystals doped with Ce** and Pr** ions are compared

with those of other crystals on base of complex oxides and fluorides.
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Fig. 1. PL and PL excitation spectra of LLSO doped with Ce** (1,2) and Pr** (3-5). E¢=4.0
(1), 5.4 €V (3); Eomc= 3.0 (2), 2.52 (4) and 3.9 eV (5). T=295 K.
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THE STRUCTURE INVESTIGATION OF NANOSCALE MATERIALS BY
THE SEM IMAGE ANALYSIS METHOD

Ryabinina M.V. ", Zvonarev S.V.
Ural Federal University, Yekaterinburg, Russia

The analysis method of SEM images is approved. The opportunity to investigate the
material structure with different particle sizes is shown. The SEM image analysis method
provides sufficient information about the surface structure of the material needed for the

production of materials with improved properties.

@u3nyeckre CBOMCTBA HAHOMATEPUAJIOB OIPENCIAIOTCA UX CTPYKTYPHBIM CO-
CTOSSHHUEM. 3HAHUE CTPYKTYpPbl U CBOWCTB MAaTE€pUajIoB MPUBOAUT K CO3/IaHUIO MPUH-
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