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LiNbO; is a well known non-linear optical material, but in many cases its application is
limited by the photorefractive effect. The optical damage resistance can be improved by
doping the melt with MgO above a threshold concentration. The threshold was found at about
5 mol % MgO for the congruent composition (BRYAN et al., 1984), but it strongly depends
on the stoichiometry of the crystal. Several seemingly contradictory defect structure models
have been developed to interpret this phenomenon (DONNERBERG et al., 1991; IYI et al,,
1995; LIU et al., 1996).

Optical absorption methods are very simple and sensitive tools for the determination of the
threshold concentration. The UV absorption edge and the IR spectrum of the OH™ ion vibra-
tion have systematically been measured in LiNbO; samples for wide composition and Mg
concentration ranges. The Mg content (0-9 mol %) of the crystals with congruent,
stoichiometric and an intermediate composition has been determined by atomic absorption
spectroscopy. At the threshold the vibrational frequency of the hydroxyl ions moves abruptly
to higher energies, while the shift of the UV-edge changes its direction. Above the threshold
value, however, there is a linear dependence for the UV-edge and for the halfwidth of the A,
Raman peak at 631 cm™ and an approx. square root dependence for the OH™ frequency as a
function of Mg concentration. The halfwidths of the A; Raman peaks at 251 and 275 cm’ are
also influenced by the sample composition. Our results confirm the model of LIU et al.
(1996), in which the number of antisite Nby; decreases and that of Mgy ;VLi(NbO3), defects
increases with increasing Mg content up to the threshold, and for Mg concentrations
exceeding the threshold, complexes containing Mg on both Li and Nb sites are formed.
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