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Mechanism elucidation of spatio-temporal structure formation of sheath
fluctuation using optically trapped fine particles in plasmas
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As integration circuit structures continue to advance in further stacking
and complexity, the demand for plasma etching and deposition technologies in high aspect ratio
structures has increased. To address these challenges, understanding the spatial distribution of
electric fields at the micro- and nanometer scales during plasma processes and controlling their
fluctuation components have become important factors. In this study, we conducted research on the
following topics: (1) Development of a method for measuring electric field intensity with high
spatial resolution in the micrometer range using particles trapped by optical tweezers as probes,
(2) Development of a novel experimental derivation method for the charge of particles to improve
measurement accuracy, and (3) Elucidation of the behavior of incident ions using high-aspect-ratio
structures.
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