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The ultimate goal in manufacturing precision is atomic accuracy, which leads to atomic and close-to-atomic scale
manufacturing. To meet this future demand and vision, we explored the possibility of achieving material removal
with atomic precision using Atomic Force Microscopy (AFM). The study revealed that under the application of an
external electric field, the AFM probe can not only induce surface oxidation, resulting in nanometer-scale protrus
ions—widely known as local anodic oxidation—but can also achieve single-layer atomic depth material etching and
removal. The contrasting phenomena of protrusion formation and etching suggest the presence of a material remo
val mechanism fundamentally different from anodic oxidation under the influence of an electric field. Preliminary a
nalyses were conducted using Density Functional Theory (DFT) to gain some atomic insights into the atomic-scale
material removal mechanism under the energy field. This research paves the way for new methodologies in nanof
abrication, contributing significantly to the advancement of nanoscience and manufacturing science.




