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The photochemistry of specific co-factors within the nanoscale hexameric core of photosynthetic reaction centers (RCs), 
where the initial light-induced charge separation that powers photosynthesis occurs, was determined through polarization 
selective ultrafast spectroscopy performed on single crystals of RCs. This work is significant because overlapping spectral 
features of the co-factors within RCs of Rhodobacter sphaeroides have precluded resolution of the spectral and temporal 
response of the individual co-factors to photon absorption, limiting our understanding of the complex photochemical 
function in RCs. Using the CNM’s ultrafast transient absorption spectrometers, individual co-factors in RCs from Rh. 
sphaeroides were monitored through careful orientation of the polarizations of the pump and probe pulses relative to the 
crystallographic axes of the single crystals. The experiments were performed at 100K to produce additional spectral 
narrowing and chromophore selectivity. The impact of this work is that the acquisition of transient spectral and kinetic data 
enabled the cofactor-specific photochemistry to be determined. Furthermore, this work deepens our understanding of the 
complex photochemical function of RCs, and provides new experimental and data analysis approaches for studying the 
unusual efficiency of light harvesting and charge separation processes in natural photosystems. 
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