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Controlling molecular building blocks and their organization into nanostructured
materials with specific functions constitutes the basis of modern bottom-up materials
science. Using an external light stimulus to control such advanced materials in a dynamic
fashion with superior spatial and temporal resolution offer tremendous opportunities
and is at the heart of our group’s research program. This presentation will highlight some
recent examples from our laboratory in which carefully designed photoswitches with
improved performance have been exploited to remote-control materials. To develop
photoswitchable systems into high-performing materials and practical applications the
switching processes have to be highly efficient and reliable. Both criteria are stringent and
necessitate continuing optimization of key parameters, involving spectral separation and
selective addressability in attractive wavelength regions using one or two photons, high
quantum yields for switching in both directions, enhanced (photo)chemical resistance
enabling highly repetitive switching without fatigue, among others. Importantly, the
photoswitchable systems of choice have to undergo a significant change of the
physicochemical property of choice in order to maximize the overall achievable
modulation. Specifically, this presentation will detail some of our recent efforts to
optimize various photoswitches, such as azobenzenes,!] diarylethenes,/?!
acylhydrazones,[3] and indigos/*! with regard to their switching characteristics and
furthermore illustrate the use of these optimized photochromic building blocks to control
dynamic polymeric materialsl®! as well as charge transport in optoelectronic devices!®!

and to drive optomechanical transduction.[”]
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