PS-35-2 Poster Session

Incommensurately modulated structure - a means for increased luminescence efficiency
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Among inorganic and metal-organic materials, there are numerous instances where modulated structure determines material's unique
and useful properties: (super)conductivity of layered cuprates[1], ferroelectricity of certain perowskites[2] or, in particular, quantum
yields of fluorescence in complex molybdates and tungstates with the scheelite-type (A', A")n[(Mo/W)O4],, structures, where A', A" =
alkali, alkaline-earth or rare-earth elements[3]. One of the earliest and most important examples of modulations that relate to specific
physical properties for organic compounds is the case of TTF-TCNQ cocrystals. Modulation of the crystal structure (i.e. a slip of the
TTF molecules) at temperatures below 60K results superconductivity of the system[4,5]. However, the general number of reported
cases of organic modulated structures remains relatively low[6]. This is because interpretation of modulations in molecular crystals is
very challenging: modulation affects positions and atomic displacement parameters of many atoms, while satellite reflections,
necessary to describe them, are inherently less intense than the main reflections and therefore more difficult to collect or even detect
during standard diffraction experiment. For instance, in the case of TTF-TCNQ, the strongest satellite reflections were 10000 weaker
than Bragg reflections and required specific data reduction procedure[5].

This communication presents an instance where a pyrene-based fluorophore, 1-acetylpyrene (1AP), crystallized as incommensurately
modulated polymorph which displayed particularly efficient luminescence in the solid state. Its crystal structure has been formerly
solved and presented in its supercell approximation with Z’ = 6. Since the compound has been shown to yield several polymorphs[7],
the increased efficiency of luminescence in the modulated form can be attributed directly to the modulation in its crystal structure.
Structural parameters most affected by the modulation are an interplanar distance in a 1AP dimer and relative lateral shift of its
constituents. This results in the presence of an assembly of dimers in the crystal, varying slightly in the extent of orbital overlaps,
which apparently broadens the range of effective UV absorption in the sample.
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