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ABSTRACT

This thesis contains two subjects. The first subject is to study the phenomenon of
charge transfer of 2-(4(diphenylamino)benzylidene)malononitrile(DPBMN) in the
solvents of various polarities. The time-resolved fluorescence spectra of DPBMN in
polar and non-polar solvents were measured using the techniques of Femtosecond
fluorescence up-conversion and Time-Correlated Single Photon Counting ( TCSPC ) .
The results of DPBMN in n-hexane solution show that there are two non-radiative
processes occurring in the local excited state. The decay time constants of ~4 ps and ~
220 ps are due to vibration relaxation and intersystem crossing processes respectively.
However, DPBMN in the polar solvent (THF) the relaxation dynamics were different
with those in n-hexane. We observed triphasic fluorescence decay, the femtosecond
component is attribured to the charge transfer rate.from the LE state to the CT state ,
the picosecond component is attributed to the-vibration relaxation in the CT state and
the nanosecond component is attributed.to-the-internal conversion from the CT state
to Sp state. In DMSO, we observed- the faster charge transfer rate and the faster
internal conversion in the CT state because both the energy barrier between LE and
CT state and the energy between CT and S, state were decreased by the high polar
solvent. For the second subject, we studied the fluorescence relaxation dynamics of
the derivatives of DPBMN, 2-((10-(diphenylamino)anthracen-9-yl)-methylene)-
Malononitrile (DPAMN) in different solutions. We measured the time-resolved
fluorescence spectra with TCSPC. The results show that there is no CT state in
DPAMN because similar time-resolved spectras of DPAMN in the polar and
non-polar solvents were observed. We found the S, fluorescence in the steady-state
fluorescence specta in different excited wavelengths. We suggest that DPAMN is an

example of anti-Kasha’s rule.
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