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Abstract

Advances of nanotechnology increasingly rely on the progress of
electron microscopies, which are capable of visualizing and
analyzing constituent atomsin individual nano-objects. Electron
spectroscopy based on a scanning transmission electron
microscope equipped with an energy-loss spectrometer enables
usto obtain the chemical composition of individual quantum
objectswith high sendtivity and high resolution, which are
crucial to detect dopantsor impuritiesin materialsat thisatomic
level. Also a phase contrast of high resolution electron
microscopy with high time-resolution and high sengitivity allows
dynamic observation of individual atoms and visualization of
point defectsduring formation and annihilation. This
presentation highlights our recent achievementsin
characterization of individual nanostructures, involving
individual molecular imaging, single atom spectroscopy, and
point defect detection.
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