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Research Highlights in 2007

(1) The perpendicular magnetic anisotropy of CoPt/AIN layered structures

CoPt/AIN layered structures were found to show strong in-plane magnetic
anisotropy in the as-deposited state. However, upon thermal annealing at
temperatures between 400-600 C, perpendicular magnetic anisotropy with relative
high anisotropy energy can be developed. The mechanism of such an anisotropy
transition was studied. It has been found that there is strong compress stress inside
the as-deposited films, which suppresses the surface (interface) anisotropy effect,
and enhances the in-plane magnetic anisotropy of the film. When the films are
annealed at temperatures above 400 C, the compressive stress is relaxed, and the
surface anisotropy effect becomes dominant, perpendicular magnetic anisotropy is
realized.

(2) The magnetoresistance of Co-AlIN and Co-TiO2 nanocomposite films

The fabrication and characterization of Co-AIN and Co-TiO2 nanocomposite films
have been conducted. It has been found that by thermal annealing of co-deposited
Co-Al-N films, granular structure of Co nano-particles distributed in AIN matrix can
be formed. By adjusting the Co content in the film, magnetoresistance of 5% can be
achieve at room temperature, and this magnetoresistance is originated from
spin-dependent tunneling process. On the other hand, Co-Ti-O films were deposited
with modulated oxygen content in the depth direction. After being thermal annealed
at appropriate temperature, the films show very high resistivity and a
magnetoresistance of up to 9% at room temperature. The mechanism resulting in the
magnetoresistance is being studied.
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Joint research

Joint researches are being conducted with researchers in Tsinghua University and
Dalian University of Technology in China.



