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Abstract 
 

Spintronics is a key technology in 21st century based on the freedoms of the charge, spin, 
as well as orbital of the electron.  The MRAM systems (magnetic random access memory) 
by using Giant Magnetoresistance (GMR) or Tunneling Magnetoresitance (TMR) have 
several advantages such as no volatility of information, the high operation speed of 
nanoseconds, the high information memory storage density, and the low consuming 
electric power.  Usually in these systems, the bulk or classical magnets composed of the 
transition metal ions are used, while in our study we will use Single-Molecule Magnets 
(SMMs). In the lecture, we will focus on the new quantum molecular spintronics by using 
SMMs as follows; 1) Single-molecule memory by Kondo peaks, 2) Field effect transistor of 
SMMs, 3) GMR (~200 % ) of SMMs, 4) TMR with double butterfly and 5) Concept of DNA 
quantum computer. 
[1] T. Komeda, M. Yamashita, et al., Nature Commun., 2, 217 (2011) 
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