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Theoretical study of photoinduced force scanning microscopy for observation of
excited states of single molecules

Yamane, Hidemasa
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In this study, we successfully analyzed the optical response of molecules
interacting with localized plasmons %y incorporating the internal structure of molecules from their
wavefunctions. Based on our computational method, we analyzed electromagnetic field response of
Photoinduced Force Microscopy (PiFM) measurements and collaborated with experimental researchers to

successfully conduct PiFM experimental measurements on a pentacene molecular film on a silver
substrate. Furthermore, we were able to evaluate the optical pressure and rotational torque acting
on the molecules, demonstrating the potential for enantioselective optical trapping at the
single-molecule level and the functionality of a new chemical analysis method, "Plasmon TLC" method,
which combines optical tweezers with thin-layer chromatography (TLC), through the theoretical

analysis developed in this study.

PiFM superchiral field
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