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TITLE: Photon Upconversion Redox Catalysis 

ABSTRACT: Photon upconversion (UC) based on triplet-triplet annihilation (TTA) is one of the most 
attractive wavelength conversion technologies. Its interest has been intensified in the last decade due to 
the employment of low intensity and non-coherent light. This synchronized biphotonic process transforms 
visible to UV light which includes a bimolecular system and the association of multistep photochemical 
events. Recently, we have demonstrated the application of photon upconversion (UC) technology based 
on triplet-triplet annihilation (TTA) to catalytic reactions such as dehalogenation or C-C coupling reactions. 
Here, I wish to show that this synchronized biphotonic process (TTA-UC) is a potential synthetic tool for 
other chemical transformations to obtain products with added value. Visible light, ambient temperature and 
pressure, low-loading metal-free photocatalysts and no additives make this protocol very attractive. In 
addition, and regarding two-photon energized forms, photogeneration of radical anions of aryl halides (Br) 
can be achieved by means of consecutive PET processes involving a doublet excited state. Thus, these 
approaches have been used to turn photoredox catalysts into “super reductants” with visible light. 
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The scientific career of Dr. Pérez Ruiz has focused on the study of photochemical processes and molecular 
spectroscopy for their application in the areas of Organic Chemistry and Biology. Given his outstanding 
experience, he has opened new lines of research in DQ related to PHOTOREDOX CATALYSIS and 
VALORIZATION OF CARBON DIOXIDE (some of the hottest topics in Chemistry today), mainly related to 
the development of new transformations using light visible as energy source. 
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