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We describe the analysis of electric conduction in poly—3—hexylthiophene, which is a typical conductive
polymer, with the non—equilibrium Green’s function program TranSIESTA using the TSUBAME system.
Sulfur atoms are predicted to be included in the intra—chain current pathway despite the low HOMO density on
the atoms in separate condition. Concerning the inter—chain conduction, non—uniformity of current density is
predicted. Moreover, increase in the conductivity by the interaction with water molecules or the oxidation of
less than 25% of the sulfur atoms is predicted. On the other hand, the conductivity is predicted to decrease by

the oxidation of the alkyl side chain.
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