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Detection of molecular orientation via simultaneous bi-color movie of blinking
surface-enhanced Raman scattering
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Blinkin? surface-enhance Raman scattering and fluorescence (SERS and SEF),
which are emitted from a molecule on and near the surface of a noble metal, respectively, were
simultaneously observed in different wavelength regions. Then the bi-color movie was analyzed by a
truncated power law. From the power-law exponents and the truncation times, we can estimate the
behavior of the SERS- and SEF-active molecule.

Also from a fluctuation in the bi-color intensity ratios, the molecular behavior on and near the
surface can be estimated. Moreover, it suggests single-molecule detection that SERS of an analyte
was not observed while SEF of another analyte was emitted.

By super-resolution imaging, the precise positions of the SERS- and SEF-active molecule were
detected. As the excitation laser intensity increased, the fluctuation of the positions was
decreased. This indicates that the single molecule was optically trapped via plasmon-resonance.
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