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In this contribution we discuss the origins of interaction-induced linear and non-linear electro-
optic properties of model hydrogen-bonded π-electronic complexes. In particular we report on
the excess dipole moments (∆µ), electric dipole polarizabilities (∆α) and first hyperpolarizabili-
ties (∆β) – focusing on the latter – of the quasi-linear dimers of urea, diformamide, 4-pyridone,
4-nitroaniline and the complex of hydrogen fluoride with nitroacetylene. The nature of intermolec-
ular interactions as well as of the ∆µ and ∆α is very similar in all studied complexes. However,
partitioning of ∆β into physically well defined components (cf. Góra et al.[1]) reveals that the
origins of this effect, the magnitude of which is often comparable to that of isolated monomers, are
different in each case. Interestingly, our results indicate that even though hydrogen bonding usually
diminishes the non-linear response of interacting species, the first hyperpolarizability of complexes
with nitro group acting as a proton acceptor is substantially increased. On the other hand, the mag-
nitude and sign of interaction-induced first hyperpolarizability depends in some cases strongly on
the intermolecular separation which could indicate potentially large vibrational contributions as
well as significant sensitivity to external pressure.
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