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Harnessing light to drive chemical reactions offers 8 compaelling pathway to corvert renewable
solar energy into stored chemical energy. In natune, photosynthesis demanstrates how sunlight
can be absorbed and funneled through a series of chemical steps to form stable, energy-rich
malecules. This process has inspired the developmant of arificial photosynthesis systems that
nim 1o replicate key aspects of natural light-to-chemical enérgy conversion. Such artificial
syaterns ane inherently comples, imoelvng many coupled reactions, compating pathways, and
challenges related to efficiency and leng-term stability. To understand and optimize these
systemns, traditional ong-expariment-at-a-time approachas are often insufficient. The Barnhand
research group addresses this ehallenge by using awomated and high-thraughput experimental
techniques that allow light-driven reactions to be studied in parallel. Photochemical hydrogen
generation is used as a central example, including novel visualization approaches such as
hydrogen-sensitive tape that directty reveals from what (photo-jcatalysts and when hydrogen is
preduced. The resulting large, structured datesets are then used with modern Al and
machine-learning matheds to build predictive, dota-driven models that guide future
expariments and enable expert-level decision making in complex chemical systems.
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