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Summary of the Research Project
The aim of this project is a theoretical investigation of the behavior of magnetoelectric sensors and sensor arrays based on piezoelectric and magnetostrictive composite materials. In prior research, analytical and numerical methods were developed assuming a linear small-signal behavior with constant material parameters. The behavior of surface-acoustic-wave (SAW) sensors and electrically-modulated cantilever sensors was investigated in cooperation with the experimental project. A second focus was modelling of the deep-brain-stimulation system including sensors in a sensor array as well as the head properties. The simulations are implemented employing the finite element method (FEM). 
In the next funding period, one main focus will be the theoretical investigation of SAW sensors with phononic crystal resonant enhancement. Resonant enhancement by structuring of the magnetostrictive phase allows for an amplification for small signal amplitudes while also influencing the magnetic properties. A detailed study of the combined effects will be carried out for different configurations. The second focus will be the multiscale modelling of vector sensor systems for biomedical applications. Here, sensors arranged in arrays with different orientations to achieve vector magnetic field measurements will be studied. The signal response will be calculated for different geometries. A particular focus will be on the interaction with biological tissue regarding the effects of sensor coupling via secondary currents. 
This project will collaborate closely on the sensor design with the groups in research area A. On the system aspects, it will be in close cooperation with the corresponding projects in research area B.
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