Periodically modulated surfaces and interfaces: 
Introducing artificial length scales to tailor magnetic properties
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In thin magnetic films different intrinsic length scales affect the magnetic properties, e.g., the exchange correlation length determined by the exchange constant and the anisotropy of the material or the grain size of polycrystalline materials determined mainly by the growth conditions and substrates used. In the latter case also the intergranular coupling influences the magnetic properties. 
Introducing an artificial extrinsic length scale in the range 10 – 100 nm allows an additional degree of freedom to tailor the overall magnetic properties of the material of choice. This length scale is established by means of low energy ion erosion of semi​con​duc​tor surfaces which lead to a periodically modulated surface (ripple structure). The perio​dicity and amplitude can easily be varied by means of the ion erosion para​meters [1]. Hence upon thin film deposition modulated surfaces and interfaces of the magnetic films result. 
Two different examples will be discussed. i) Induced magnetic anisotropies in soft magnetic films deposited on rippled substrates [2]. The microscopic origin can be ex​trin​sic, due to dipolar stray fields, as well as intrinsic, due to spin-orbit coupling phenomena at monoatomic steps. The relative contribution of both microscopic effects to the macros​co​pically measurable material properties depend sensitively on the introduced ripple wave​length and amplitude. ii) Magnetic properties of hard magnetic CoCrPt-SiO2 per​pen​dicular recording media [3]. Due to a combination of deposition on a modulated surface and post-deposition ion irradiation a predefined number of grains can be exchange coupled to act as one magnetic entity required for bit patterned media. The physical mechanisms will be discussed.
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