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The amount of digital information in the world rapidly increases with the worldwide usage of 
the cloud computing. In order to save this kind of big data, the development of the magnetic 
storage with high density is strongly required.

To realize hard disk drive with larger than 4 Tbit/in2 of areal density, uniform microstructure 
with an average grain size of FePt less than 4 nm is required. In addition to the uniform and 
fine microstructure, new recording method is necessary to switch the FePt grains. In this work, 
our aim is not only the development of the microstructure for 4 Tbit/in2 but also the high 
efficient magnetic reversal by the assistance of the external energy.

 FePt-C media with the average grain size of 6 nm
 Magnetization switching by circularly polarized light
 Magnetization switching by RF field
 Magnetization dynamics of perpendicular thin film

 FePt-C media with the average grain size of 4 nm
 Efficient magnetization switching by the dynamics 

measurement and the optimaitzaion of materials 
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Microstructure control of FePt-C media and efficient magnetization reversal 
by the assistance of the external energy
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 Magnetic tunnel junction (MTJ) shows huge magnetoresistance.
 Further improvement of transport properties is necessary to realize the spin-transfer-

torque magnetic random access memories (STT-MRAMs) and read heads for next 
generation.

 Realizing the low-RA MTJs with MgO tunneling barrier
 Finding the alternative tunneling barrier materials proper for the STT-MRAM and 

read head application.

 Ikhtiar, SK et al., Appl. Phys. Lett. 108, 242416 (2016)
 S. Kasai et al., Appl. Phys. Lett. 109, 032409 (2016) 
 K. Mukaiyama, SK et al., Appl. Phys. Express 10, 013008 (2017)

 Ti-doped MgO barrier shows the larger MR 
compared to MgO barrier at low RA range below 
10 m2.

 Non-oxide semiconductors, specially CIGS, 
achieve large MR in low RA range between 0.3 to 
3 m2.

 Improving the output properties.
 Realizing the perpendicular magnetized film with 

CIGS interlayer.
 Realizing the poly-crystalline device. 

Low-RA MTJs using Ti doped MgO Low-RA MTJs using semiconductive CIGS spacer

 Epitaxial growth of a CIGS layer on top 
of metal electrodes

 Large MR more than 40 % at RA and 
more than 100 % at LT in low RA range 
between 0.3 to 3 m2.

 MR is recovered by doping Ti for 
low-RA range below 10 m2.

 Similar intensity of interface induced 
magnetic anisotropy.
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