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Fundamentals and Applications of (Light) lon-Bombardment-Induced Anisotropy
Engineering in Magnetic Thin Film Systems

(Light) lon-bombardment-induced magnetic patterning (IBMP) of magnetic thin film systems enables
the engineering of defined magnetic domain patterns. With IBMP it is possible to engineer the
geometrical shape, the anisotropy in direction and magnitude, and the saturation magnetizations of the
domains. Fig. 1 shows the main fabrication steps to create engineered in-plane domains in Exchange-
Bias thin film systems. The potential of this unique nanotechnology is huge and spreads from sensing
applications to unique experimental approaches investigating spin transport and magnonics. In the first
part of this presentation fundamentals of IBMP will be shown with some examples of its application to
fabricate angle- and magnetic field sensors.

In the second part of the talk a strategy will be shown of how magnetic field landscapes emerging from
these engineered remanent domains can be used for a fast magnetic particle transport in a quiescent
liquid. The developed transport concept intrinsically suppresses agglomeration of the particles during
their motion [1-4]. As ferromagnetic and superparamagnetic micro- and nano-particles are key
components for lab-on-chip or micro-total analysis devices in biotechnology this concept paves the
way for a sensitive analyte detection in home- or point-of-care applications without the necessity of
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FIGURE 1. Essential steps to fabricate magnetically patterned Exchange-Bias layer systems: a) Exchange-Bias layer system consisting of a
ferro- (F) and an antiferromagnet (AF) with initialized unidirectional anisotropy (arrow). b) Lithography mask to define the geometrical shape
of the engineered domains. c) keV-He-ion bombardment in an external in-plane magnetic field to define the remanent magnetization
direction in the bombarded areas. d) Removal of the resist mask with resulting domains.
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