
 

 

《Atom manipulation》 Glossary 

 

 

Atomic force microscopy(AFM) [原子間力顕微鏡] 

The AFM is one of the important tools for imaging, measuring, and manipulating matter 

at the nanoscale, more than 1000 times better than the optical diffraction limit. The 

information is gathered by "touching" the surface with a mechanical probe.  

 

Atom manipulation[原子操作] 

Atom is very small, in the order of 10-10 m (0.1 nm). Nevertheless, scientists can move, 

remove, or attach the individual atoms, and further rebond them to make new materials. 

 

Catalysis[触媒] 

Catalysis is the increase in rate of a chemical reaction due to the participation of a 

substance called a catalyst, which is not consumed by the reaction itself. 

 

Density of states(DOS)[状態密度] 

The density of states (DOS) of a system describes the number of states at each energy 

level that are available to be occupied by electrons. A high DOS at a specific energy level 

means that there are many "seats" available for electrons. The DOS of each local atom is 

called local density of states (LDOS). 

 

Fermi level [フェルミ準位] 

The Fermi level is the highest energy level of electrons in a solid. Density of states (DOS) 

with lower energy than the Fermi level are filled with electrons, whereas DOS higher 

than the Fermi level are empty. 

 

Inelastic electron tunneling spectroscopy (IETS)[非弾性トンネル分光] 

An experimental technique to study the vibration modes of molecules, by means of 

exciting molecule vibrations using tunneling electrons. A molecular vibration is excited 

when the molecule absorbs a quantum of energy, E, corresponding to the vibration's 

frequency, , according to the relation E = h  (where h is Planck's constant).  

 

Nano-[ナノ] 

Nano- (symbol “n”) is a prefix meaning a billionth. Used primarily in the metric system, 

this prefix denotes a factor of 10−9. It is frequently encountered in science for prefixing 

units of time and length, such as 29 nanoseconds (symbol ns) or 100 nanometres (nm). 

 

Nanotechnology[ナノテクノロジー] 

Nanotechnology is the investigation and processing of a matter on an atomic and 

molecular scale. Generally, nanotechnology works with materials, devices, and other 

structures with at least one dimension sized from 1 to 100 nanometers, where quantum 

mechanical or surface effects are important. With a variety of potential applications, 

nanotechnology is a key technology for the future. 

 

Scanning tunneling microscopy (STM)[走査トンネル顕微鏡] 

An STM is an instrument for imaging atoms of surfaces with 0.1 nm lateral resolution 

and 0.01 nm height resolution. The STM is based on the concept of quantum tunneling of 

electrons. When a conducting tip is brought very near to the surface to be investigated, a 

bias (voltage difference) applied between the two can allow electrons to tunnel through 

the vacuum between them. 

 



 

 

Scanning tunneling spectroscopy (STS)[トンネル分光] 

Scanning tunneling spectroscopy (STS), an extension of scanning tunneling microscopy 

(STM), is used to provide information about the density of electrons in a sample as a 

function of their energy, in other words, density of states (DOS). 

 

Tunneling current [トンネル電流] 

When the distance between two conductors becomes extremely small (several nm or less), 

a current can flow between them even though they are not in contact because of quantum 

mechanical tunneling. Small variations in the gap distance greatly influence the tunnel 

current. If the separation is decreased by 0.1 nm, the current increases by an order of 

magnitude, and vice versa. 

 

Vibration modes [振動モード] 

Atoms are continuously vibrating in molecules. For instance, a diatomic molecule has one 

mode of vibration, changing the distance of two molecules at the typical frequencies range 

from less than 1012 to approximately 1014 Hz 

 


