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Abstract:

Realistic assemblies of magnetic nanostructures inevitably have
inhomogeneities, which are manifested in distributions of magnetic
properties, mixed magnetic phases, different magnetization reversal
mechanisms, etc. The first order reversal curve (FORC) method [1-7] is

ideally suited for 3fingerprinting? such systems, both qualitatively and
quantitatively. In this colloquium I will first cover the basics of the
technique, and then illustrate some of its rather unique capabilities using

our recent studies on a few technologically important systems, including:

1). Vortex state to single-domain transition in arrays of sub-100nm Fe
nanodots [7,8]; 11). Effect of hard layer crystallinity and partial
demagnetization on the reversal processes of exchange spring magnets [4];
ii1). Exotic magnetization reversal in Co/Pt and (Co/Pt)/Ru films with
perpendicular anisotropy [3]; iv). Reversal asymmetry in exchange biased
thin films [6]; and v). Nanoscale magnetic phase separation in LaSrCoO [5].
These results demonstrate that FORC is a powerful method for magnetization
reversal studies, due to its capability of capturing magnetic

inhomogeneities, sensitivity to irreversible switching, and the qualitative

and quantitative phase information it can extract.
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