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Interplay between su?erconductivity and pseudogap state studied by STM/STS and
time-resolved optical spectroscopy
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In this study, we performed scanning tunneling microscopy/spectroscopy
and pump-probe time-resolved optical spectroscopy on single crystals of bismuth-based
high-temperature cuprate superconductors, and examined the real-space correlation among three types
of electronic modulations (d form factor density wave and checkerboard modulation in the antinodal
region, which is responsible for pseudogap, quasiparticle interference modulation in the Fermi-arc
region, which is responsible for superconductivity), and the time-space correlation between
pseudogap state and superconductivity in their formation process. On the basis of the results
obtained in this study, we have suggested that the origin of checkerboard modulation will be the
pair density wave, and clarified that the antinodal electronic states responsible for the pseudogap
will be involved in the occurence of high-temperature superconductivity.
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