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Composition dependent optical properties of
LiNb_xTa_(1-x)O3 solid solutions
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Lithium niobate (LN) and lithium tantalate (LT) are ferroelectric crystals with a wide range of applications,
extending from piezoelectric sensors to integrated photonics. Their structural similarities enable the com-
bination of these materials to LiNbxTa1-xO3 (LNT) alloys. As the optical absorption edge depends on the
stoichiometry, it can be used to determine the crystal composition non destructively.
\\
Here, we use special quasi-random structures to simulate LNT crystals with different compositions. These
structures mimic an ideal random alloy, even when periodic boundary conditions are employed. Further-
more, we use the Li-vacancy model as well as the Nb-antisite model [1] to simulate congruent LN crystals, as
they are commonly used in experiments.
\\
We calculate the first order dielectric tensor of these materials by combining density-functional theory with
the indepent particle approximation. A clear correlation between the absorption edge and the Li-concentration
of LN can be seen, as it has been described in [2]. Modifications of the electronic band structure, can be at-
tributed to the absence of Li-2s states near the fundamental band gap.
\\
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