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Summary of the Research Project
A detailed understanding of the magnetic noise behavior in magnetoelectric sensor structures is of fundamental interest for the realization of magnetic field sensors with ultra-low detection limits. The aim of the project is to understand and quantify the influence of geometrical and physical imperfections on the magnetic noise of magnetoelectric sensors. Magnetically relevant imperfections include physical deviations that distinguish the real system from an idealized one. Examples are inhomogeneous magnetic material properties, local eigenstresses, and especially a field-varying magnetic domain structure including magnetic domain walls. Magneto-thermal noise contributions and mechano-magnetoelastic nonlinearities also contribute to the magnetic noise behavior, the ultimate limits of which are not yet understood. 
Dedicated experimental characterization, such as structural analysis, magnetometry, time-resolved in-situ magneto-optical magnetic domain response analysis and electrical noise measurements, will be combined with analytical models, micromagnetic models, and newly developed multiscale simulation methods with the goal of eventually transferring the knowledge about the microscopic noise origins, gained during the current funding period to the full sensor scale. The influence of material and micromagnetic aspects as well as sensor design will be investigated. Different sensor types will be covered in combination with noise investigations. This will provide the most relevant insights into the noise influencing magnetic features, and we will allow us to derive strategies for noise reduction as well as identify possible final feasibility limits.
The investigations will be completed together with the layer design in project A1, the sensor modeling in project A8, and the sensor concepts in projects A4, A7, and A9. Relevant structural parameters will be investigated together with project A6. 
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