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Photoinduced Relaxation Dynamics of White-Light OLED Materials

Student - Rei-yune Lee Advisor : Dr. Eric Wei-Guang Diau

Institute of Applied Chemistry

National Chiao Tung University

ABSTRACT

Part 1 of this article, we have studied the guest-host molecular system consisting of red
emitting complex, [Os-(bptz),(PPh,Mé&)s] doped. into DPVSBF and TPVSBF using
steady-state and time-resolved fluorescence methods.;The emission maxima of DPVSBF and
TPVSBF are located at ~460 nm+and ~500 nm, respectively. The fluorescence intensities of
DPVSBF and TPVSBF were quenched and a new emission band at ~600 nm appeared when
2% of the osmium complexes was doped into both compounds. The new emission band is
attributed to the phosphorescence of the osmium complex. The evidences of forward energy
transfer from the S; state of DPVSBF and TPVSBF to the T, state of the osmium complex
was provided by the TCSPC measurements with excitation at 375 nm and emission observed
at 450 nm and 500 nm. On the other hand, emission decays observed at 600 nm give
information for the backward energy transfer from the triplet state of the osmium complex to
the triplet states of DPVSBF and TPVSBF.

In part 2 of the thesis, we discuss the anthracene derivatives: ANDP and ANTP, the

steady-state results shows that ANDP is ~13.6 times the quantum efficiency of ANTP in

il



cyclohexane. Picosecond time-resolved studies using TCSPC were performed for ANDP and
ANTP under liquid and solid conditions. After 375 nm excite to the S; state, the steric
interactions of ANTP makes the C=C twisting motion, this motion brings the S; of ANTP to
a geometry which is favorable for radiationless conversion, thus, the lifetime of ANTP is
shorter than of ANDP in solution, but indentical with ANDP in film, due to the absence of

internal conversion in ANTP solid film.
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