Diatom frustules: A biomaterial with promising photonic properties 
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Diatoms are an ecologically successful group of unicellular microalgae with a wide distribution into almost all aquatic ecosystems as well as a large share, both in the organic carbon world primary production and the released oxygen from photosynthesis process. Arguably, the most interesting structural feature of these microorganisms is their siliceous cell walls called "frustules". These frustules are produced through elegant biomineralization processes. Beside other interesting facts about diatoms, recent studies suggest that their frustules show amazing optical properties including the light focusing in centric diatoms [1], photonic crystal properties [2] and UV-induced photoluminescence. It has been suggested that these properties are correlated with photo-regulation processes in the living cells by e.g. keeping the photosynthetically active radiation near the chloroplasts, and protecting them from harmful wavelengths and high light intensities. Moreover, the frustules may play a role in low light environments by redistributing the light inside the cells. Due to these reasons, manipulation of the optical properties of diatom frustules might be also beneficial in optical application, and e.g. lead to more efficient solar energy harvesters, with diatom solar panels proposed for the production of both electricity as well as biofuels. The power of diatoms to work with light is both fascinating in itself, and can be a source for the development of new technologies [3]. In this poster, we illustrate the state-of-art for this recently arisen topic, and present our contribution to expand studies towards a clearer understanding of diatom frustule photonics, their roles in photobiology as well as in future optoelectronic applications.  
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