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ABSTRACT

Picosecond time-resolved studies using time-correlated single photon counting
technique (TCSPC ) were performed for four Polythiophene derivatives ( POTT ~POTTOT -
POTPy and POTPyOT ) under three different conditions ( Solution - Film and PMMA Film).
After excitation to the S; state, subsequent possible electron relaxation processes were
examined. Because POTPy and POTPyQT contain pyridine in the main chain, their
conjugation length is shorter than that of POTT and POTTOT, leading to the UV and
fluorescence spectra of the former are blue-shifted with respect to those of POTT and
POTTOT. We found that the time coefficients'of POTT ~ POTTOT and POTPyOT in
solution are the same (~0.6ns) due to Intersystem crossing (ISC).However, the decay ISC
time coefficient is 2.0ns for POTPy. We propose that rotation of the single bond between
adjacent thiophenes enhances the rate of ISC. The results of these compounds in PMMA
films and theoretical calculations confirm this mechanism. Moreover, we studied the effect of
aggregation affecting the spectra and dynamics of those molecules in film and PMMMA
films.

Theoretical calculations for DOTPyOT dimmer have shown that energy gap between S,
and T, states decreased gradually when the dihedral angle of adjacent thiophenes changing
from -26° to 0°. On the other hand, the energy gap between S; and T, states increased
gradually when the number of OTPy monomer increases from 1 to 3. This result is consistent
with our observation that the lifetime of POTPy is 2.0ns but the lifetime of OTPy monomer

is only 0.3ns.
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