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Abstract

Semiconducting photocathode materials are crucial for developing next-generation particle
accelerators, enabling ultrabright electron sources. Experimental challenges in synthesizing
and characterizing these compounds demand complementary efforts from state-of-the-art
computational methods [1]. In this seminar, | will demonstrate how cutting-edge theoretical
approaches have significantly advanced our understanding of these materials. First, 1 will
illustrate how ab initio spectroscopy techniques have provided invaluable insights into their
electronic and spectroscopic properties, from the visible to the core level regions [2-6]. Second,
| will discuss how the development of automated simulation protocols has enabled the
discovery of novel compositions and crystalline phases within the established classes of alkali
antimonides and tellurides [7-10].
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