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Abstract: The triplet—triplet annihilation upconversion is a new technology for photonic upconversion, which
has the advantages such as continuous wave excitation, tunable upconversion wavelength and high upconversion
quantum yields. In this upconversion process, as the energy donor, photosensitizer absorbs the light excitation,
and intersystem crossing occurs, then sensitizes the energy acceptor through the triplet—triplet energy transfer
process. Finally, the triplet—triplet annihilation of the energy acceptor in the triplet state generates a single excited
state which can produce high—efficiency fluorescence (i.e. upconversion luminescence), thus the low—energy light
is converted into higher—energy upconversion luminescence, which provides a feasible method for improving the
photoelectric conversion efficiency of solar cells or the efficiency of photocatalysis, etc. It is desired to select
appropriate lasers to excite the photosensitizer/energy donor system to study the steady upconversion
luminescence and the upconversion kinetics. For instance, continuous wave diode pumped solid state laser

(DPSSL) was selected as the light source to excite photosensitizer/acceptor system, upconversion luminescence
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was observed, and the effect of laser power density on upconversion luminescence can be studied conveniently.

Additionally, in order to analyze the kinetic process of upconversion luminescence, with optical parametric

oscillator (OPO) tunable pulsed laser as the light source, the lifetime of the triplet state, the kinetic characteristics

of intermolecular energy transfer and triplet annihilation of photosensitizers can be studied. The application of

continuous wave and pulse lasers in triplet—triplet annihilation upconversion experiments was introduced.

Key words: continuous wave diode pumped solid state laser;

photosensitizer
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Fig.4 (a) Fluorescence emission spectra of the triplet photosensitizer BDP-PXZ-1/perylene upconversion system excited by a 510 nm cw DPSS laser and

(b) CIE diagram of upconversion
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Fig.6 (a) Upconverted fluorescence of BDP-TEMPO-2/perylene excited by different laser powers and (b) the emission intensity plotted as a function of
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Fig.8 (a) Nanosecond transient absorption spectra of BDP-PXZ-1 excited by a 495 nm OPO tunable pulse laser and (b) the decay curve of triple state at
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photosensitizer BDP-PXZ-1/perylene upconversion
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