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Triplet-triplet annihilation photon upconversion (TTA-UC) is a promising research
field for various photonic applications due to tunable spectral range and non-coherent
light source utilization. Recent research has been aiming to enhance TTA-UC
performance, such as the UC efficiency (nyc), which is crucial especially in energy-
harvesting related applications. The UC efficiency is comprised of spin statistical factor
(f) and quantum yield of energy transfer processes (®isc, Ptrer, PrTa) @nd
fluorescence (@), as described in the equation below:

Nnuc = f PiscPrrerPrra®PrL

According to the research by Bossanyi et al., the spin statistical factor, the
probability of singlet state acceptor formation after TTA process, can be improved by
fixating parallel orientation of the acceptor molecules.* With this molecular design, the
f value can increase significantly from 40% to 66.7% in solution system. Therefore,
this research tries to prove this theory by synthesizing a parallel-oriented dimer of a
widely known acceptor molecule (9,10-diphenylanthracene, DPA) with Schiff-base
linker then observing its optical properties. The DPA dimer is successfully synthesized,
and its optical properties resemble those of the single DPA molecule. In addition, the
upconverted fluorescence of DPA dimer was observed at 446 nm using PtOEP as the
donor molecule. We'll report the detailed UC parameters in this presentation.

UC spectra
[DPA dimer] = 125 pM, [PtOEP] = 10 uM in CHCl; under Ar
2ex= 532 nm in 1mm quartz cell
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