






growth interface, which is characteristic of the crystal
shoulder region. They can also appear during the interface
shape transition from convex to planar owing to growth
interface instabilities produced by changes in the liquid
convective fluxes that occur during this process. The core,
a darker central column, is a characteristic defect in sillenite
family crystals when the solid/liquid interface is convex. A
core with a markedly darker coloration in comparison with
nominally pure BTO appears in crystals with a high concen-
tration ofgallium.The core is absent in regionsofcrystalswith
a planar or slightly concave solid/liquid interface.

3.3. Optical properties

The optical activity grows linearly with the increase of
the gallium content in the crystals from ρ0 = 6.4 ± 0.3 °/mm,
for nominally pure BTO, to ρ0 = 9.7 ± 0.3 °/mm, for BTGaO
grown with x = 0.30 in the melt. The gallium doping
decreases the optical absorption coefficient by about 80%
in the wavelength range of 700 to 550 nm and it causes the
displacement of the absorption edge to smaller wave-
lengths. The dark current is increased approximatelly by
four orders of magnitude in gallium-doped crystals, and no
photocurrent response was detected in the range of 700 to
400 nm. The gallium presence doesn’t cause significant
change in the electro-optic coefficient value of BTO crys-
tals (r41 = 5.6 pm/V).

3.4. Electrical properties

The electrical characterization of BTGaO, grown with
x = 0.30 in the melt, was carried out by impedance spec-
troscopy. Figure 4 shows the impedance spectra present in
the Z’’ vs. Z’ plots of the BTGaO obtained at different

temperatures. The diagrams show only the contribution in
the high frequency region assigned to bulk response. No
electrode effect was seen in the analyzed frequency range.
The fitting curve showed good agreement with experimen-
tal data. The electric response was further fitted by a parallel
RC equivalent circuit in the frequency range analyzed,
where R represents the bulk resistance and C the bulk or
geometric capacitance of the samples.

The electric conductivity of the bulk was plotted as a
function of the temperature in an Arrhenius plot (Fig. 5).
The activation energy for conduction was derived from
slope plot was equal to 0.48 ± 0.02 eV. Only one slope is
apparent over an entire set of the measurements. By ex-
trapolation of the curve log σ x 1/T (Fig. 5) the resistivity
value of 2.9 x 109 Ω cm at room temperature was obtained.

The Bi12TiO20 phase presents an activation energy
value of 0.99 eV for 400 °C ≤ T ≤ 700 °C with a resistivity
of 8.5x1014 Ω cm at room temperature16,17. Thus, the gal-
lium doped BTO exhibit a significant change in the activa-
tion energy and resistivity values (four orders of magnitude
for 100 °C ≤ T ≤ 300 °C). By comparison with the Bi12TiO20




