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PRL 102, 215502 (2009) PHYSICAL REVIEW LETTERS i e A

Manipulation of Single Atoms by Atomic Force Microscopy as a Resonance Effect

Byungsoo Kim* and Vakhtang Putkaradze
Department of Mathematics, Colorado State University, Fort Collins, Colorado 80235, USA

Takashi Hikihara

Department of Electrical Engineering, Kyoto University, Katsura, Nishikyo, Kyoto, 615-8510 Japan
(Received 22 March 2009; published 27 May 2009)

Extraction and deposition of single atoms using an atomic force microscope tip is a promising
technique for building nanostructures. Previous theoretical models for this technique, based on adiabatic
atom motion in either classical or quantum mechanics settings, encountered an apparent difficulty in
explaining atom extraction and deposition for the same experimental conditions. We resolve that difficulty
by showing that both extraction and deposition of atoms can be formulated in terms of pure classical
mechanics as a resonance effect, arising from a combination of interatomic forces and vibrations of
individual atoms.

DOI: 10.1103/PhysRevLett.102.215502 PACS numbers: 62.25.—g, 34.20.Cf, 46.40.Ff, 81.16.Ta
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