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【Outline of survey】  
The purpose of the present project is to develop the unexplored techniques of mechanically 

manipulating atoms and molecules on insulator surfaces as well as to investigate of the physical 
properties of the assembled nano-structures, with the noncontact atomic force microscopy 
operating under extreme fields such as low temperatures, high magnetic fields and 
ultrahigh vacuum. The details of the projects are as follows. 
1) Clarification of the control conditions and the mechanism to mechanically manipulate atoms 

and molecules on insulator surfaces. 
2) Assembling the nano-structures and clarification of the physical properties. 
3) Mechanical manipulation of magnetic atoms in high magnetic fields and clarification of the 

magnetic interaction. 
4) Investigation of novel spin states of electrons for assembled magnetic nano-structures. 
【Expected results】  

This project is expected to open a novel research field concerned with the 
manipulation/assembly of atoms and molecules in insulator surfaces. In addition, the 
results of this project are expected to offer key technologies in a wide variety of fields 
related to the nanotechnology. Furthermore, the manipulation of magnetic atoms enables us to 
assemble new magnetic nano-structures. By investigating the physical properties of the 
nano-structures, we can get knowledge for the quantum spin states of electrons in the 
nano-structures. Such knowledge will bring a huge contribution to the progress of the 
spintronics (spin-based electronics) which controls the quantum spin states of electrons. 
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