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From Crystallography to Physical Properties: What
the Second Harmonic Generation Property Is Due To?
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For many years, our research has been focused on saccharide derived Metal Organic Frameworks (MOFs) with
SHG properties and their potential applications as biosensors, because of their high biocompatibility, their lack
of inversion symmetry in the crystal structure that induces the SHG properties, and their attitude to complex
metal cations and pull polarizable anions into the structure. Several M(sugar)<sub>n</sub>X<sub>2</sub>
complexes (M=Ca,Sr; sugar=D-fructose, 2-deoxy-D-galactose, ribose; X=Cl, Br, I) were synthesized and their
SHG behaviors were experimentally and theoretically studied, in order to elucidate the influence of different
cations and/or anions and/or sugar and/or of their different spatial disposition in the crystals on the SHG
behavior [1, 2, 3, 4].
In order to better correlate the second harmonic emission with the nature and structure of the materials,
theoretical calculations were carried out with two different computational approaches, that represent the two
extremes in which the real crystalline powders lie. The calculated first-order static hyperpolarizability and
second-order susceptibility were compared with the experimentally measured SHG intensities.
The same approach was applied to a second class of complexes, the metal porphyrinates of formula M-TPP
(M=Co, Cu, Ni, Zn, TPP=5,10,15,20-tetraphenylporphirine). These compounds show a peculiar SHG behavior:
the initial efficiency was very low, but surprisingly, under laser irradiation, it gradually increased reaching
after few minutes a plateau at a value about fifty times with respect to the initial one. Preliminary results on
the efforts to understand this phenomenon will be reported.
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