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Here, we report structural transformation and electrical characterization of a poly(3-

hexylthiophene) (P3HT) semiconductor thin film under femtosecond laser irradiation at a

level below the ablation threshold. A combination of grazing incidence X-ray diffraction

and near edge X-ray absorption fine structure analyses reveal that the laser procedure

effectively switches the P3HT orientation from edge-on to face-on, and the stability of

this face-on orientation was also confirmed. Various laser fluence levels ranging up to the

ablation threshold were tested, and the P3HT film with a transformed face-on orientation

resulting from the optimized fluence level showed a charge current in the vertical

direction three times greater than did the pristine film. These results also confirmed the

effectiveness of our novel method for modifying organic thin films, and we expect this

method to be attractive for the development of organic electronics and hybrid device

applications.
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