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Optimal repetition rate light source two-photon fluorescence lifetime imaging microscopy
for high-speed and photobleaching reduced imaging
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Abstract

Two-photon fluorescence lifetime imaging microscopy (TP-FLIM) provides high-resolution in vivo imaging for various applications in life
science and biomedical fields. Typically, TP-FLIM is implemented using a femtosecond Ti:Sapphire laser with a repetition rate of
approximately 80MHz and time-correlated single photon counting (TCSPC), which slows down imaging rate. In this study, we developed a
TP-FLIM utilizing analog-mean-delay method with an optimal repetition rate for high speed and reduced photobleaching. Due to the quadratic
relationship, between peak illumination power and the fluorescence emission, pulsed with low repetition rate can be used to dramatically
increase fluorescence emission. By tuning the repetition rate of TP-FLIM’s femtosecond laser, we were able to enhance SNR and lifetime
precision while minimizing photobleaching.
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