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Development of a novel fluorescence lifetime measurement method using entangled
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Fluorescence lifetime measurement, which evaluates how long it takes for a
molecule to emit fluorescence, is a unique method that gives us insight into the local environment
surrounding a molecule. To perform fluorescence lifetime measurements, it is necessary to excite a
molecule at a well-defined instant. For this reason, a pulsed laser is typically utilized as a light

source for those measurements. In contrast, we propose in this study that the same measurements can
also be performed by exploiting the temporal correlation among the photons in entangled photon
pairs. To realize this concept, we constructed a new experimental setup that allows us to perform
fluorescence lifetime measurements using entangled photon pairs as the light source. We demonstrated
that it is indeed possible to perform a fluorescence lifetime measurement and its extension,
fluorescence lifetime imaging, based on the new measurement principle proposed in this study.
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