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viotivation

Magnetic particles on the micro- or nanoscale have many different
applications. In medical fields, a promising idea Is to bind them to
biomolecules enabling an indirect way to manipulate or detect
these [1] - [3]. The focus of this work lies on the magnetoresistive
recognition of magnetic markers by e.g. the following setup

The dynamics of the magnetization vector Mcm In a ferromagnetic layer or particle can be
calculated from Landau-Lifshitz Gilbert equation:
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For the stray field H ., of the magnetic particles the analytic solution for homogeneously
magnetized spheres Is used. The demagnetization field Hg.,, from the magnetic layer is
calculated in three dimensions assuming a two dimensional magnetization distribution.

This enables a highly accurate calculation of the stray field coupling of different layers.

Magnetic thin films

Material parameters:
- M; =1193.662 kKA/m?

-A=2.86-10"1J/m Dynamics of a ferromagnetic
trilayer system,;
different electrodes form

vortex, S- and C-state

Coupling parameters:
-h=3A
- A =30 nm
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Combining measurements in x-, y- and z-
direction the distance in an area of 1.2
um diameter can be measured below an
accuracy of 0.2 um [5] - [7].
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