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[bookmark: _Toc139102308]Summary of the Research Project
Research of the previous funding periods has shown that electrically modulated mesoscopic magnetoelectric composites, targeting high frequency mechanical resonances (the so-called U-modes), far higher than flexural modes, lead to dramatically enhanced overall performance as a magnetic field sensor. In this approach the high frequency resonances are excited with the piezoelectric layer while the sensor is immersed in an inductor, using the converse magnetoelectric effect via the induced voltage as the sensor signal.  
In the second funding period the use of exchange biased multilayer dedicated for the inverse magnetoelectric effect resulted in a significant improvement of the limit of detection (LOD). The LODs for sensors using single layer magnetostrictive materials (200 pT/Hz1/2 at DC and 70 pT/Hz1/2 at 10 Hz) could be improved by an order of magnitude to 16 pT/Hz1/2 at DC and 7.5 pT/Hz1/2 at 10 Hz. These LODs - which are the best within the CRC - in combination with the bandwidth of about 1 kHz have led to the fact that these sensors could be used for first magnetocardiological investigations.
The research in the third funding period will focus on a further improvement of the achievable LODs by using specifically designed multilayer films (in close collaboration with project A1), by increasing the frequency of the employed U-mode into the low MHz range, by changing the design of the resonator in order to achieve homogeneous stress states within the detection coil and to investigate alternative clamping concepts in order to reduce drift of the resonance frequency, e.g., due to temperature variations. In collaboration with subproject B9, the sensors will be used for more advanced magnetocardiological investigations. According to the specific requirements, the property profile will be adapted accordingly.
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