Functionalization of biological/bioinspired structures for multispectral surveillance
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Infrared and other parts of electromagnetic spectrum, inaccessible to human visual perception, can be successfully applied in a wide range of applications, such as: security and surveillance, astronomy, spectroscopy, biomedicine (e.g., oncology, dermatology, dentistry), food and package inspection, non-destructive testing and process quality control, etc. [1].

The infrared part of the spectrum is important in the living world and natural, infrared photonic structures have a great biomimetic potential for passive radiative cooling [2]. Recently [3], we revealed the ability of natural nanostructured microparticles (NMPs) found on the butterfly’s wings, to move and flex upon irradiation by infrared radiation. It was found that the effect is boosted through photophoresis. The resulting deformation field was imaged holographically, directly on the butterfly’s wing.
We have developed additional capabilities to fabricate biomimetic structures using holographic lithography, cut NMPs and fabricate complex substrates using direct laser writing, arrange NMPs using micromanipulation and microdispensing. Biological NMPs were functionalized with respect to their shape and absorption to obtain high sensitivity and fast response time within the main IR atmospheric windows (1.5 μm, 3 – 5 μm and 8 – 13 μm). Mimetic versions of biological structures were also formed using interaction of laser radiation with multilayer foils and surfaces and holographic lithography.
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