NLO properties of azo monomers with heterocyclic thiazole systems.
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It is well known that donor-acceptor substituted aromatic compounds with strong donor and acceptor groups on opposite sides of the molecule are suitable candidates for materials with high second order nonlinear optical properties. Values of theoretically calculated hyperpolarizabilities determine the possibility of application of these compounds as NLO materials. We present the results of the semi-empirical and ab initio calculations of the second order static hyperpolarizability (β) and frequency dependent optical Kerr effect (γ) for azo-compounds containing thiazole ring (Fig. 1). These molecules could be build into the polymer chain as fragment responsible for NLO properties. Earlier research [1,2] shows that the polyarylates with side-chain groups containing heterocyclic substituted thiazole system are proper materials for NLO application.
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The investigations of individual chromophores and parts of polymer chain containing chromophore molecule were done. We analyzed dependence between geometry of  chromophore  molecule  and values of hyperpolarizabilities. In case of individual azo-compounds the geometry was optimized using semi-empirical PM3 method and Hartree-Fock with 6-21G basis sets, included in Gaussian03 program. Dipole moment and static hyperpolarizabilities of monomers were calculated by the same method. In case of polymer fragments both geometry optimization and frequency-dependent hyperpolarizabilities were calculated using PM3 method of Mopac93 program. 
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