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Poly-3-alkylthiophene (P3AT) is a linear polymeric compound consisted of thiophene rings, each of which
hangs an alkyl chain. When the rings are arranged in a plane, a long conjugated double bond is formed, which
absorbs visible light to be electronically excited to be an electron donor in a solar cell. Since an organic
semiconductor has a very small exciton radius, the compounds should be arranged in a thin film to transfer an
electron to the electrode. The spin-coating technique is one of the most useful techniques to have oriented
molecules in a thin film on a solid substrate. Thus far, however, the molecular orientation and conformation
have long been unclear. In the present study, infrared multiple-angle incidence resolution spectrometry (IR
MAIRS) has been employed to reveal both the orientation and conformation in a thin film.

For the study, Infrared (IR) p-polarized multiple-angle incidence resolution spectrometry (p-MAIRS) has first
been employed to reveal the molecular orientation in two different poly(3-hexylthiophene) (P3HT) thin films
that have the face-on and edge-on orientations. The C-H out-of-plane deformation vibration mode (ca. 820
cm™) of the thiophene ring is found to be highly localized on the ring, which is quite useful for the molecular
orientation analysis coupled with IR p-MAIRS. On the other hand, the C—H stretching vibration region is useful
to discuss the molecular order, conformation and folding of the hexyl chain via the MAIRS dichroism.




