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ABSTRACT

This work describes a synthesis of Neodymium ions Nd**" doped Titanium dioxide TiO

via sol-gel technique (doping ratio equal to 2%wt, 5%wt, 7%wt and 12%wt). Annealed process
was done for pure and doped samples at temperature 570°C. The period of annealed process for
pure samples are equal to '2,1, 2 and 3 hours, while the period of annealed for doped samples
is equal to 2 hours. Prepared samples were analyzed by a variety of techniques, including X-
ray diffraction (XRD), Fourier transform infrared radiation (FTIR), absorption and emission
spectrometer to investigate the structure and spectroscopic properties of doped samples.

XRD analysis shows that TiO; prepared samples have amorphous structure turn to
polycrystalline anatase structure after annealing process. The lattice constant parameters 'a' and
'c’ of the tetragonal lattice anatase TiO2 powder has been calculated; the results showed that the
value of 'a' remains essentially unchanged, while the lattice constant 'c' increases with lowest
dopant ratio then decreases with highest dopant ratio. This is due to a combination of
interstitial and substitutional accommodation of the dopant ions. The grain size was calculated
by using Scherer's formula and it was found that the grain size of TiO; particles decreased with
increasing of Nd*" doped ratio.

FTIR spectrums for pure and doped samples after annealing show a single transmission
peak at wave number around 1200 cm™!. The transmission ratio of the peak depends on Nd**
concentrations and its value rises from 1.82% (for pure TiO2) to 86.9% (for doped with 12%wt
Nd*"). FTIR analysis suggests that we could use Nd:TiO, nanoparticle powder as optical band-
pass filter at a wavelength around 8.34pum (~1200 cm ™).

The absorption and emission spectra to Nd:TiO> sample are close similar to absorption
and emission spectra of Nd:YAG crystal. Emission spectrum shows that energy levels
manifolds “Io» and *Ii1» of Nd*" are affected by crystal field of TiO> and split into energy
sublevels which are quietly different from the known energy sublevels of Nd** in YAG or
glass medium. A Judd-Ofelt analysis is performed to calculate the optical properties of Nd>*
ions embedded in TiO; and compare it with optical properties of Nd:YAG crystal. In
compression with Nd: YAG (peak at 1063nm), the doped TiO; prepared sample have a suitable
stimulation peak emission cross-section oem(A) for the peak at 1069nm (transmission
F3n—110).

The conclusions of this study show that the doped Titania sample have an optical
properties similar to optical properties Nd:YAG crystal, which gives an acceptable indication
in the direction of using sol-gel technique to prepare Nd: TiO> as a solid state laser active

medium.
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