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Development of innovative solar-driven optical amplification systems

Ishii, Ayumi

5,000,000

quantum-cutting
uc

loT

In this study, we proposed an innovative method for the formation of
inverted distribution states and optical amplification in lanthanide ions by sunlight irradiation.
The hybrid structure with dyes such as perovskite compounds and organic molecules with high optical
absorption properties can enhanced the formation of multiple excitation states in lanthanide ions
through the excitation energy transfer from dyes to lanthanide ions. Here, we show highly efficient
optical amplification in lanthanide ions by using the quantum-cutting energy transfer mechanism,
which can convert one photon absorption of dyes to two photon emission of lanthanide ions, and the
up-conversion process, which can convert near-infrared light to visible light energy.
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