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Summary of the Service Project
The primary objective of this central project is to characterize the individual magnetoelectric sensors that are being investigated and manufactured in the A projects. Due to the intricacies of sensor fabrication, magnetoelectric sensors cannot be identically processed by default, leading to performance deviations for each individual sensor. Therefore, a robust link between the sensor fabrication and their different intended (bio-)medical applications becomes important. To ensure reproducible sensor performance and provide quantitative feedback to the fabrication projects, a variety of quantitative metrics have already been successfully defined and implemented. These metrics include assessing the frequency response, noise amplitude spectral density, input-output-amplitude relation, limit-of-detection, limit-of-quantification, bandwidth, and dynamic range, among others. Additionally, the suite of current metrics will undergo expansion and refinement to encompass emerging requirements. New metrics will be developed and implemented based on an in-depth analysis of the unique needs and performance aspects of the current (bio-)medical applications. The data accumulated from the evaluation will be utilized to implement robust and insightful quality assurance protocols. Furthermore, an expansion of the ongoing exchange with the Physikalisch-Technische Bundesanstalt, Germany's leading authority on metrology and measurement technology, is planned. This will enable more general quality assurance of the magnetoelectric sensors. Additionally, the already established evaluation metrics will be collaboratively together with them for a more general magnetometer evaluation and comparison, addressing the current lack of a regulatory standard. 
In order to ensure a reproducible magnetic operation point, a comprehensive investigation will be carried out focusing on an initialization method of the ME sensors based on equilibration. This approach aims to establish a standardized procedure and takes the hysteric effects caused by the magnetostrictive layer into account.  Moreover, support in sensor selection for all (bio-)medical application projects, ensuring optimal operation within their specific contexts, will be provided. This support will include guidance during the sensor selection process, provision of technical advice concerning functionality, and assistance in the integration of selected sensors into magnetoelectric systems or for appropriate use in medical studies. Continuous feedback and collaboration with these projects will foster further refinement of the sensors. Additionally, support is provided to medical personnel in the preparation of related experiments involving both healthy subjects and patients is provided. The hardware currently available within this central project, including amplifiers, signal generators, stimulators, and interfaces, will be continuously upgraded and expanded, in close collaboration with project B1.
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