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Abstract: The generation of free and energetic electrons is the key to the next generation of photo-

voltaic and photo-catalysts. In order to produce such electrons, the sunlight is so far the most promising 

sustainable source of energy. However, the conversion efficiency from light to the liberation of a 

functional electron depends on numerous factors and processes that are difficult to account for. One of 

the reasons is the difficulty of monitoring the early electron dynamics such as the charge separation 

event and the subsequent electronic relaxation and migration. Here, I propose the use of ultrafast 

transient absorption spectroscopy to watch these electronic events “live” in the femto- to nano-seconds 

(10-15-10-9 sec.) time scales. In this presentation, I will demonstrate this technique on iron and copper 

oxides thin films. In this study, we produce ultrashort laser pulses to mimic sunlight and trigger charge 

separations that ultimately lead to the generation of the reactive oxygen species that confer the films 

their antibacterial properties. With this technique, we are able to harvest information such as the charge 

separation efficiency, electron dynamics, excited state’s bandgap energy, and even material deformation 

upon photo-excitation, all of which are key to understand, control and enhance the conversion process. 
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