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Molecular Photovoltaics -
               What can we Learn 
                            from Model Studies ? 

          The topological aspects were studied by comparing the properties of a linear and a circular
porphyrin hexamer.  Experiments showed that the fluorescence quantum yield of the circular 
hexamer was 40 times smaller than the linear counterpart. This was explained by the symmetry 
change associated with bending the linear oligomer, which makes the S0→ S1 transition 
symmetry forbidden for circular topologies.3 

          Electron transfer reactions are fundamental to many practical devices but due to their 
complexity it is often very difficult to interpret measurements done on the complete device. 
Therefore studies of model systems are crucial. The photophysical properties of a series of 
butadiyne linked conjugated zinc porphyrin oligomers have been investigated, specifically on 
how they are influenced by conformations and topologies. Conformational dependence was 
studied extensively on the porphyrin dimer, P2. The butadiyne linker allows almost free rotation 
of the individual porphyrin moieties and it was shown that a broad distribution of different 
dihedral conformations was contributing to the observed spectral properties of P2. Further, 
it was shown that twisted and planar conformations of P2 could be selectively excited due to 
their well separated transitions.1 Control of the conformational distribution could potentially 
be utilized in many interesting applications, and this was demonstrated by constructing a 
molecular based photonic memory in which a pyridine appended DTE photochrome was 
used to optically switch the planarization of P2 on and off.2

          The electron transfer reactions in fullerene appended porphyrin oligomers, P2-C60, were
studied thoroughly. It was shown how excitation of different conformations greatly affects the 
rates and efficiency of the charge separation. Twisted conformers of P2-C60 showed a 4 times 
faster charge separation rate compared to planar conformers. 4 For longer oligomers, excitation 
of twisted conformers can have the opposite effect since it could localize the excitation energy 
too far away from the fullerene electron acceptor for efficient charge separation.5 The combination 
of energy migration and charge separation in this set of model systems mimics the function 
of bulk heterojunction solar cells. 
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