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Development of all photon time-tag detection method for the fluorescence
investigations of single molecules
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Fluorescence correlation spectroscopy (FCS) is a powerful method for the
elucidation of fast protein dynamics. In this investigation, we aim to develop "all photon time-tag
detection strategy" for FCS by combining hybrid photodetector (HPD) and digitized fast photon
counting board. We noticed that the correlation data obtained by the newly constructed system were
affected by the spike shaped noises due to the afterpulsing effect of HPD. We found a way to
eliminate the noises in the correlation data, and were successful in observing the FCS data down to
the 10 ns time region within an hour, which was a significant reduction in the observation time
compared to the conventional system that required more than 10 hours of data accumulation.
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