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We aimed to investigate the mechanism of chiral recognition through
single-molecule level analysis. For six types of helicene derivatives, we performed surface
arrangement structure analysis, adsorption model construction, and molecular orientation
identification, providing a rational interpretation of molecular chiral recognition. We predicted
molecular orientation on substrates, intermolecular interactions, and periodic arrangement
structures using molecular dynamics calculations and first-principles calculations, which showed
good agreement with the experimental results. TERS measurements were conducted for all chiral
derivative molecules, and comparisons were made with theoretical calculations. Consequently, we
successfully analyzed the chiral recognition states from the surface periodic structures of various
helicene derivatives, evaluated the unique surface periodic structures strongly dependent on
functional groups, and considered their chiral recognition mechanisms.
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