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A high optical quality columbite CaNb,Og:Pr single crystal doped with 0.5 at. % of
Pr’* ions has been grown by Czochralski method. The orientation of the crystallographic axes
has been done using X-ray method. The orientation of the x || a, y || b and z || ¢ axes has been
used for the unit cell Pben with lattice parameters: a = 14.926 A, b =15.752 A and ¢ = 5.204 A
anda=p=7y=90°[1].

The polarized Raman spectra of this crystal in the z(xx)-z, z(yy)-z and y(zz)-y
geometry for A,, z(yx)-z for Big, y(zx)-y for By, and x(yz)-x for B3, have been measured.
Polarized IR spectra of the single crystal have been measured in the E || y and E || z geometry
using a fixed-angle specular reflectance accessory. The discussion of the results has been
based on the factor group approach for the orthorhombic Pben (Dy,'*) space group with Z = 4.
The analysis of the vibrational characteristics of the NbOg distorted octahedra and CaOg units
has been made on the basis of the literature data [2].

The columbite crystal is a prospective Raman laser. The results obtained for the
spontaneous Raman scattering have been used in the discussion of the stimulated Raman
spectra of the material studied. Among the modes observed in the fully symmetric A, Raman
spectra the strongest line appears at 904 cm™ that corresponds to the symmetric vi(NbOg)
mode. This mode is expected to participate in the stimulated Raman effect as the promoting
vibration.
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Fig. 1: A, Raman spectra of CaNb,Og:Pr single crystal.
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