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Density functional theory calculations are presented far équilibrium structures and torsional potentials forlased Poly (3-
Hexylthiophene) (P3HT) oligomers up to 12 monomer unitst@B02 atoms). Calculations were performed at B3LYP/6-33fekp)

treating both the backbone of thiophene rings and the héxwajihe explicitly. One-dimensional inter-ring torsionaltentials were cal-
culated by rotating backbone around the central inter-niogd and hexyl torsional potentials were calculated nogati-hexyl group
adjacent to the central inter-ring bond for each oligomée Torsional and electronic properties change signifigdotloligomers with
2 to 8 units but reach asymptotic values for a 10 unit P3HTrchtaiereby suggesting the 10 unit long oligomer as a molecntael

for the extended polymer. For P3HT oligomers having 10 oremanits, all the rings and the hexyl groups are approximateptanar
except for one hexyl group at head end. The principal inteachat promotes the coplanarity of the hexyl groups isdtteaction
of the proximal methylene hydrogens to the sulfur on the @jathiophene ring. The cis conformation of the backborebaut 2kT
higher than the trans minimum at room temperature. The gagohformation of the hexyl group is within about half kT oétpla-
nar minimum. Therefore conformational polymorphisms oftbtypes will likely be significant in the heterogeneous esnment of

photovoltaic devices.



