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Designing Principle of Topological Systems  
for New Devices
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Material design is a developing concept in condensed matter physics and materials  

science. On the other hand, topological insulators and other topological systems currently  

attract much attention as a promising platform for applications such as spintronics  

devices. Therefore, how to design a topological system with desired properties is an  

important issue to be solved.

To propose a new designing principle for topological systems, especially focusing on how  

to manipulate topologically protected surface/edge states. Also, to reveal how distinct  

properties of topological systems are utilized in device applications.
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 Proposing a new topological system, going beyond

conventional solid states.

 Giving a new guideline to manipulate topological edge

states.

 Further new topological phases as a platform for 
applications.

 Novel transport mechanism of charge, spin,  
electromagnetic wave, heat, etc., via topological edge  
states.
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Topological Insulators / Topological Systems

Benefits

Example

Metallic at the surface, insulating at the bulk!

Surface states are not just existing, but topologically protected.

robust, strong against disorder

Honeycomb spring-massmodel

+ Coriolis force

Topological properties can be changed  

by tension applied on the system!

 Unidirectional transport of energy

 Manipulation of topological edge state by tension

Design and Manipulation of Topological Systems

Special focus on designable systems!

including macroscopic classical systems such as photonic  

crystals or mechanical systems, in addition to conventional solids

 Fabrication of low-dimensional systems

 Conducting wires/sheets “automatically” appear.

 Topological protection → tolerance to scattering

→ efficient conduction

 Unique properties of topological edge states  

Examples

 “chiral” edge mode: unidirectional propagation

 “helical” edge mode: spin current at theedge
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