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  Manipulation – remove, attach and move something with well-controlled fashion – is 

one of the fundamental actions to drive our daily life. Our research activities are also 

based on the manipulation of the materials, such like construction, analysis, 

measurements and so on. A surge of development in the field of nanotechnology enables 

us to manipulate a single atom or molecule.  

  "Atom manipulation" was 

made possible thanks to the 

invention of the scanning 

tunneling microscope (STM) by 

Binnig and Rohrer in 1981. The 

STM works by scanning a very 

sharp metal needle (tip) over a 

sample surface while keeping 

the tip-sample distance 

constant. The displacements of the tip yield a topographic picture of a surface, at an 

extremely small scale – down to resolving individual atoms. The tip can be used as a local 

probe to measure the physical property in atomic scale, but as a tool to manipulate single 

atoms/molecules. 

  In a landmark experiment in 1991, Eigler has spelled out the name of his employer by 

dragging 35 xenon atoms one at a time across the nickel surface (see figure). Following 

this feat, scientists envision nanometer-scale device based atoms and materials 

engineered at the atomic scale, and have studied the initial state of wiring a single 

molecule, built a logic gate on molecules and controlled chemical reactions at the atomic 

level. Nowadays, with STM, we are able not only to see individual atoms, but also to 

touch and remove the atoms or to hear their vibration by means of manipulation. In this 

perspective, STM can be considered as the eye, hands and ears of the scientists 

connecting our macroscopic world to the exciting atomic and nanoscopic world. This 

ability of STM has opened up the door to the atomic world, where nanoscience and 

nanotechnology are truly innovative and fantastic. 

  In this session, we would like to discuss on the frontiers of atom manipulation in the 

viewpoints of (1) contribution to the advanced science, (2) extended application and newly 

created field of nanoscale engineering, and (3) connection to our daily life technologies. 

 
Characters written by manipulating atoms. 

Each dot is an atom, and the letters are 5 nm from top to bottom. 

D. M. Eigler and E. K. Schweizer, Nature 344, 524 (1990). 


