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Abstract
An understanding modern magnetic material cannot be
achieved without fundamental knowledge of intrinsic

magnetic  properties such as magnetization, magnetic (No extra phase;
anisotropy, magnetostriction, because technical magnetizaition Fd, Fe-N, Fe-0,...)
is dominated through these magnetic properties as well as From Prl M. Takar, N.Hayas, S, Yomamo
metallurgical phase. The most advanced developments in o - p . "
magnetic recording, or in permanent magnets, are based on
nano-scaled precise control of microstructure intended to NO. I8(mms™) HE(kOe) qsmms)} WIDTT(mms™)} AREA(%)
attain required properties. So the improvement has been T 00 755 A% SUBIER AT Fe, Ny
achieved by tailoring magnetic interaction among grains 3075 315370230 | 4973 FeuNa(Ih

3 0.154 403.01 0158 €.0.28 P24.65 FeygN (1)

and/or layer to layer and the microstructure of magnetic
materials with sophisticated production process. Fig.2 Mbssbauer spectra of o”’-Fe;sN, nanoparticles
This presentation covers the physics of magnetic materials
and the technology for controlling the magnetic properties
from soft magnetic materials to hard magnetic materials o
widely. Initially, typical technological development and o8- Ly AR
fundamental knowledge of intrinsic magnetic properties will !
be briefly reviewed and then the following topics will be
discussed:
(1) Hard magnetic materials (Permanent magnet)
(2) Semi-hard materials (Magnetic recording media) 2T e\,
(3) Soft magnetic materials (Inductor core etc.) o .

(4) Exchange bias materials (Spintronics devices) Inserted layer thickness (nm) Ir content (x)
(5) Magnetic nanoparticle assembly.

M. Tsunoda et al. phys. stat. sol. (b) 244, 4470 (2007).
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Fig.3 Insertion effect of ultra-thin Mn on Jk
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Fig.1 XRD profiles for « ”-Fe;sN, nanoparticles
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D, > 10nm (upper limit ~ 20nm; single domain) Resonance freq. 8~12 GHz

Fig.5 Net permeability and magnetic resonance frequency
for Fe NP assembly with high volume fraction



