Materials for Sustainability: From Chalcogenide Glasses to Energy-Efficient Technologies

Abstract
Sustainable development is fundamentally a materials-driven challenge, as a substantial portion of global carbon emissions arises from material production, processing, and use. Modern energy systems, electronics, photonics, and data infrastructure depend critically on how efficiently materials are designed and deployed. This invited talk highlights the role of materials science in sustainability, with a focus on glassy semiconductors and chalcogenide thin-film materials as enablers of energy-efficient technologies.
Adopting a life-cycle perspective, the talk emphasizes that sustainable materials must combine high functional performance with low processing energy, minimal material usage, and long-term stability. Chalcogenide glasses, based on sulfur, selenium, and tellurium, offer tunable optical and electronic properties, low-temperature processing, and compatibility with thin-film architectures. Through representative systems, the presentation demonstrates how compositional tuning influences band gap, defect states, and network connectivity, linking atomic-scale design to device efficiency and durability. Applications in photonics, infrared technologies, and data storage are discussed, underscoring the societal relevance of sustainable materials design.
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