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The rapid development of photonic technologies is driving the demand for advanced organic materials 

that combine tunable optical properties with high thermal and chemical stability. In this context, 

designing functional chromophores with well-defined structure–property relationships is particularly 

important [1]. 

Functional chromophores based on diketopyrrolopyrroles (DPPs), chalcones, and their derivatives 

enable precise tuning of absorption and emission characteristics through structural modification with 

electron-donating and electron-withdrawing substituents [2]. Moreover, these dyes exhibit high thermal 

stability, good solubility, and strong luminescence. Incorporation into sol–gel glass matrices yields 

stable hybrid materials suitable for photonic applications [3]. 

Additionally, electron beam structuring enables precise micro- and nanoscale patterning of dye-doped 

systems. The combination of high stability, tunable optical properties, and good processability makes 

these materials promising candidates for light-emitting devices, optical sensors, and integrated photonic 

systems.  
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