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In this project, we explored a new optical manipulation. That is, resonant
optical trapping where laser light electronically excites a trapping particle. In this resonant
excitation condition, electronic polarizability should be much increased and thus optical force
enhancement. Based on this concept, we conducted several studies. A representative one is
semi-selective optical trapping: we explored plasmonic optical trapping (POT) of nanometer-sized
organic crystals, carbocyanine dye aggregates (JC-1). JC-1 dye forms both J- and H- aggregates in
aqueous solution. Repeating on-and-off plasmonic excitation resulted in POT of JC-1 aggregates in a
trap-and-release mode. Furthermore, interestingly, we found that the J-aggregates were
preferentially trapped than H-aggregates. It possibly indicates semi-selective optical trapping of
nanoparticles on the basis of molecular alignments.
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