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Abstract

Magnetic nanostructures with perpendicular anisotropy exhibit fascinating magnetization reversal
processes and have important applications in perpendicular magnetic recording and spin-transfer torque
devices. Our recent studies have highlighted the role of microstructures on the magnetization reversal.
In particular, the presence of structural defects leads to local minima in the energy landscape of the
system. Under magnetic field cycling, these minima and the whole energy landscape evolve, which in
turn determine the path the system takes to reconfigure. The reversal mechanisms can be further
tailored through nanopatterning and structure manipulation. One example is to deposit Co/Pt films onto
nanoporous anodized alumina with various aspect ratios, where the magnetization reversal can be
continuously changed from domain-wall motion to a rotation-dominated reversal. Another example is to
create a graded anisotropy in the layers by varying the growth conditions during deposition, which
simultaneously address the writability and thermal stability challenges. Depth-dependent magnetization
profile in such materials has been probed by polarized neutron reflectivity and directly imaged by
scanning electron microscopy with polarization analysis.
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