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« high thermal stability
* no phase transitions till the melting

temperature (Tm = 2150 C) the luminescence properties
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Properties of solid ﬂ 10
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= A solid solutions may have properties that differ from
properties of its components.

= |n solid solution of metals increase of resistivity has
been observed. This effect is ascribed to the
clusterisation.

Clusterisation - a local regulation of the solid
solution with creation of the areas with primary
content of one of the components.
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Clusterization of solid :
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In solid solutions the clusters may appear, which
limits the thermalization Ilength of hot
electrons and holes and therefore influences the
energy transfer to the emission centers.
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Superior light yield
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Aim of research ‘,
:_ ;

the spectroscopic investigation of a set of the Lu,Y,_ PO,
(x=0, 0.1, 0.3, 0.5, 0.7, 0.9, 1) phosphates solid solutions
doped with 0,5 mol % Ce*>*.

Special attention was paid to the processes of energy
transfer to the emission centers in the studied compounds.
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Synthesis and cryst
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The Iluminescence properties of a series of
phosphate solid solutions with general formula
Lu,Y, PO, were studied (x = 0, 0.1, 0.3, 0.5, 0.7,
0.9, 1) doped with 0.5 mol % Ce?*.

The samples were synthesized by the sol-gel

method. o001
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According to the data of the grain-size analysis, ;“" =
the dominating size of the particles of all g‘“’ =
compositions is around 350-600 nm. gt
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. » the pronounced doublet peaking at
335 and 360 nm, which is connected
= with the 5d-4f transitions of the Ce3*
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— e+ ' With increase of X:
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peaks shift to the longer wavelength region == crystal field strengthincreases
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The luminescence sg
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The decrease of the emission intensity for intermediate values of x
(opposite effect to the expected one) was detected .
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The luminescence excitatio

The five bands peaking at 3.9, 4.9, 52, 55
and 6.1 eV corresponding to 4f-5d
intracenter transitions in Ce?*ions.
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4f - 5d

Eg=B.E eV
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The luminescence excitat
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The rise of Iluminescence in
excitation spectrum measured in the
“slow” time window starts at E > 8.8
eV. The rise is connected with the )

creation of separated electrons and
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The luminescence excitatio
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The broad band in the region 7-9 LuPO:Ce
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component of excitation spectra -
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With increase of X:
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» the shift of the peak to high
Lu p04:093+ temperature with increase of x
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Inte nsity, a.u.
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With increase of Xx:
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Inte nsity, a.u

With increase of Xx:

the shift of the peak to high
temperature
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» the increase of depth of the trap
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» the shift of the conduction band
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With increase of Xx:

+ the shift of the peak to high
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Temperature depenc
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Temperature depend
luminescence
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Conclusions m

= Luminescence properties of the set of phosphates solid solutions
were investigated. The decrease of the emission intensity for
intermediate values of x (opposite effect to the expected one) was
detected .

= The luminescence excitation spectra have been analyzed. Time-
resolved spectroscopy allowed to separate the slow processes of
luminescence excitation connected with sequential capture of
separated charge carriers on Ce3 ion and the fast processes
connected with the direct excitation of luminescence center.
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Conclusions
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= The temperature dependence of both the Ce* and defect emission
were studied. The competition between emission from Ce3* ions and
defect-related emission occurs at T < 200 K and is attended by the
trapping of electrons in vicinity of the defect-related states.

= The values of the bandgap were calculated. The calculations shows
the increase of Eg and the result is further confirmed experimentally
by the shift of the peaks of the TSL curves.
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