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We develop new theoretical/computational strategies that enable the active control of electron 

transfer (ET) and energy transfer (EnT) reactions in molecular systems. For ET reactions we 

establish strategies for enhancing the control of ET rates through the application of infrared pulses 

[1]. For EnT reactions we develop an improved coupling-pathway theory for bridge-mediated 

triplet EnT that takes into account bridge-exciton contributions to EnT pathways which have been 

ignored until now [2]. We apply our methods to different molecular systems employing numerical 

simulations and ab initio electronic structure computations.    
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