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Abstract

In this seminar, I will present our work on engineering transparent thin films from phosphor
nanoparticles. I will emphasize how optical design can control their emission properties without
modifying their chemical composition. In recent years, we have developed processing strategies
to produce bright, transparent, and efficient nanophosphor layers suitable for photonic
integration. This has enabled the fabrication of color-converting films, rare-earth-based emissive
coatings, flexible light-emitting layers, and nanocomposite thin films, in which the optical
environment is deliberately structured to tailor light—matter interaction. The first part of the talk
will focus on rare-earth nanophosphor thin films for light conversion. Specifically, I will discuss
how integrating downshifting and upconverting nanophosphors into designed photonic
architectures enables control over the spectral, angular, and intensity properties of the emitted
light. Examples include all-dielectric optical cavities, nanoimprinted color-converting layers,
and hybrid systems, which incorporate metallic nanostructures, to improve the emission of
phosphor-based layers. The second part of the talk will address persistent luminescent coatings,
which can store excitation energy and release it as delayed emission after illumination ceases.
These materials enable autonomous optical signaling, energy-efficient light emission,
information storage, and smart surfaces with a memory-like optical response. However,
implementing them requires a quantitative understanding of the processes that determine their
performance, including charge trapping, detrapping, and emission. To this end, I will present
recent methodological developments based on rate-equation modeling, absolute persistent
quantum yield measurements, and frequency-domain characterization, which provide direct
experimental access to key performance indicators. Building on this mechanistic understanding,
I will discuss how photonic engineering provides an additional, complementary design
dimension for PersL coatings.

Overall, this work establishes the engineering of phosphor thin films as a general strategy for
developing multifunctional smart optical coatings, in which the light emission properties can be
precisely controlled through a combination of materials processing and photonic design.
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