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Photon up-conversion promoted by molecular vibration
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The microscopic motion of electron spins inside an organic thin-film solid
capable of efficiently converting near-infrared light into visible light was iInvestigated, and the
authors succeeded for the first time in the world in capturing the highly efficient generation of
short-wavelength light by the spin state change of triplet excitons formed as intermediates through
rotational diffusion motion inside the solid. The model analysis of the motion of triplet exciton
pairs (TT) formed during the TTA reaction revealed that the singlet exciton with luminescent
properties is generated with an efficiency of 77% due to the spin multiplicity conversion,
indicating that the modulation of the spin-dipole interaction by the orientation motion of the
triplet exciton is responsible for the generation of short wavelength light. The modulation of the
spin-dipole interaction due to the orientational motion of the triplet exciton plays an important
role in the efficiency of the TTA reaction.
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