256 Photodeposition of CaTiO;.x-Pr amorphous thin films and their evaluation as
optical materials
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This work reports the characterization and
optical properties of CaTiOsz.x thin films
doped with Pr at different proportions (0-15
mol %). The films were deposited on
Si(100) and quartz substrates using a photo-
chemical method and post-annealed at 900
°C. The evaluation of photo-reactivity of the
complexes precursors was monitored by
UV-vis and FT-IR spectroscopy. The ob-
tained films were characterized by X-ray
diffraction and X-ray photoelectron spec-
troscopy.

The results indicate that Ca, Ti, O
and Pr are present in the form of perovskite
doped adopting a mixture of amorphous
phase and another crystalline phase. Under
UV light excitation (375 nm) the CaTiO3.x-
Pr films show the characteristic emissions
ascribed to 'D, —>H, transition of Pr’* ion.
The optical measurements show the pres-
ence of intermediate energy levels in the
band gap influences in the emission process,

as shown in the Fig. 1.

CcB

o

VB

yQ
) o) [
defects 1
&
A ¥
\ \
\ \
i1 3P %
4 . Fo 4
1 1
0eV y 1[)2 _
: :
N ~ 612 nm )
5 P>
H 3 ?
. He o o—eb
v : I ~0.7 eV
-

Fig. 1. Schematic illustration showing the relation
between the band structure of host and the energy
levels of the 4f state of Praseodymium in CaTiO;.,
emission upon (a) the defects centers excitation and
(b) the charge transfer excitation process.
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