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Abstract 

Organic solar cells self-assemble from a solution of a polymer and fullerene, forming 

nanoscale domains with a complex physical structure.  These bulk heterojunction cells have 

increased rapidly in efficiency through the design of new polymers with optimized 

properties.  The talk will discuss the mechanisms of charge creation, electronic conduction 

and recombination.  Localized electronic states caused by structural disorder are important 

because they introduce band tails and deep traps in the electronic structure. Experiments 

show that these states play a central role in the conduction and recombination 

mechanisms.  Defects induced by irradiation cause degradation of cell efficiency and are the 

result of light-induced dissociation of carbon-hydrogen bonds. 
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