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Fig. 1. The scanning electron microscopy image of a

porous anodic alumina film on a silicon wafer
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Fig. 2. Luminescence of titania xerogel, doped 

with terbium and strontium, fabricated in porous 
anodic alumina:

(a) – excitation with 8.86 keV X-rays
(b) – excitation with 180 keV pulse electron beam
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Abstract — Photo-, cathodo-, and X-ray luminescence of ter-
bium in sol-gel derived films, fabricated in porous anodic alumina 
is studied. The cell size of the fabricated film convertor of irradia-
tion is about 250 nm. The methods of increase Tb luminescence 
under diverse excitation conditions are discussed.

l. Introduction
Ceramic convertors doped with lanthanide and other im-

purities have the grain structures with size of the grains 
about 0.5 – 3 microns. In our previous works it was reported 
that sol-gel synthesis in porous anodic alumina allows fabri-
cating of light-emitting nanotextured phosphores, doped with 
terbium and other lanthanides, with the grain size about 200 
nm [1]. In this report we summarized the results of terbium 
cathodo- and X-ray luminescence in the structures of xero-
gel/porous anodic alumina.

II, III. Main Part
Porous anodic alumina of 1-8 micron thickness with the cell 

size of 240-270 nm and the pores of 170-190 nm was grown on 
silicon wafer coated with the sputtered aluminium by anodizing 
in orthophosphoric acid solution followed by widening of the 
pores (Fig. 1).Two types of sol-gel derived phosphores were 
fabricated in the pores by spinning either from sol of Al(OC3H7)3

[2] or from the sol of titanium isopropoxide with the ratio of cati-
ons Sr:Ti = 0.6 and Sr:Tb = 2.5 followed by annealing at 
1000 . Luminescence under X-rays was excited with 
8.86 keV irradiation [2]. Pulse cathodoluminescence 
was excited with 180 keV electron beam and pulse length of 
3 ns [3]. The fabricated samples reveal both under X-ray 
(Fig. 2 a) and cathodoluminescence (Fig. 2 b) with the dom-
inant band at 545 nm corresponding to 5D4 – 7F5 transitions 
of trivalent terbium. The absence of blue emission band 
from the term 5D3 we associate with cross-relaxation mecha-
nism caused by high terbium concentration. 

IV. Conclusion
It is shown that sol-gel synthesis in porous anodic alumina 

allows making film convertor of X-ray and pulse electron irradia-
tion into visible. Resolution capability of the convertor is ex-
pected to be increased due to confinement of the grains of ter-
bium doped phosphores with the walls of the porous anodic 
alumina cell.
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