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Composite glasses and perovskites for advanced photonic applications

Herein we present some of our latest work on the development of functional composite glasses and perovskite films that
exhibit great potential in terms of their potential use in a variety of photonic applications like wavelength conversion devices, 

electro-optical switches, optical memory storage, and photovoltaics. First, we demonstrate the impressive second-order nonlinear 
optical characteristics of a series of silver rich phosphate glasses, while employing laser scanning imaging microscopy in order to 
determine the effects of both composition and temperature on the second harmonic generation (SHG) efficiency [1]. In addition, 
we show the inscription of erasable periodic structures on the surface of silver metaphosphate (AgPO3) glass upon utilizing 
femtosecond laser irradiation processing [2]. The remarkable feature of these AgPO3-patterned glasses lies on the fact that upon 
heating them to moderate temperatures the periodic structures are erased from the surface, i.e. rendering the glass suitable for 
infinite write/erase, and re-write cycles. At the second part of the talk, we present important findings on the development of 
advanced perovskite absorber films and perovskite solar cell devices upon employing different types of charge transfer polymer 
materials [3]. Finally, we present newest results on the fabrication of superior quality perovskite absorber films by means of 
laser-assisted crystallization techniques [4]. Time-resolved transient absorption spectroscopy (TAS) under ambient conditions is 
employed for investigating the improved charge carrier transport and recombination processes within the so-formed perovskite 
films and device configurations. The revealed charge extraction dynamics are correlated with the corresponding morphological 
characteristics while shedding light on the charge extraction mechanisms towards the design of state-of-the-art perovskite 
absorber films and devices [3-5].
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