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Abstract:
The wide use of lasers and their potential as a harmful device has created a need for ways to
intelligently block these intense light sources called optical limiters. Reverse Saturable Absorption
(RSA) has been targeted as a type of non-linear process that can result' in optical limiting. This
research focuses on achieving RSA through the formation of transient charged species such as polarons
and bipolarons via photo induced charge transfer. In order to effectively engineer materials for this
application, it is important to gain an understanding about the structure-property relationships that exist
among the molecular systems as well as the processes occurring after photoexcitation. This thesis
examines the general trends of the rate constants for diffusion limited forward and reverse electron
transfer of novel organic donor molecules in solution with C60, a known electron acceptor. It also
looks at the quantum efficiency of the formation of solvated ions calculated via their maximum
absorbance and through a new method of determination involving an isobestic point. The quantum
yield efficiency of C60 triplet quenching is also calculated and an attempt to reconcile the difference
between this yield and the yield of solvated ions is presented.
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