
Name (Title): 
  Kazuhiro Hono, Fellow 
Affiliation: 
 
  National Institute for Materials Science 
Address: 
 
 
  1-2-1 Sengen, Tsukuba 305-0047, Japan 
Home Page: http://www.nims.go.jp/apfim/ 

Presentation Title: 
 
Nanostructured magnetic materials for data storage applications 
 
Abstract: 
Modern magnetic materials for data storage receive considerable size constraints for achieving 
higher performance and higher density of magnetic recording. Complicated nanosized structure 
must be fabricated either naturally or artificially since the magnetic properties and spin 
dependent electron transport are extremely sensitive to structures. In this talk, we will show 
several examples of nanostructures used in modern magnetic materials and magnetic devices 
for data storage applications and discuss how the nanostructures influence magnetic properties. 
One intriguing example is the multi-layer structure of a current-confined-path 
current-perpendicular-to-plane (CCP-CPP) magnetoresistive device. In earlier 
magnetoresistive devices, only the planer interfaces in the multi-layer structure had to be 
considered. However, in the CCP-CPP MR device, the current is confined in the metal 
nanobridges that are formed in insulator layers. Such high density nanobridges are formed by 
self-organization during the oxidation process, and the areal density and the diameters of these 
nanobridges are thought to influence the value of magnetoresistance. In tunneling 
magnetoresistance devices, the interplay of interfacial structure and electron spin polarization 
of ferromagnetic electrode is important, but not much work has been done to measure spin 
polarization and to characterize interfacial structure independently. Our recent work on the 
characterization and magnetoresistive measurements have demonstrated that it is of critical 
importance to characterize the device nanostructures with an atomic scale resolution for 
discussing the performance of spintronics materials. In this lecture, we will be showing ample 
examples of the correlations between nanostructures and magnetic and electron transport 
phenomena that are of industrial importance.   
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