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[bookmark: _Toc139102301]Summary of the Research Project
Project A1 focuses on magnetostrictive layer conceptual design, deposition, and post-processing, as well as volumetric magnetic characterization, lateral and time-resolved magnetic imaging. The overall aim of the project is to implement layer schemes with high signal sensitivity and, in conjunction, to eliminate magnetic noise sources that degrade the performance of magnetoelectric (ME) sensors. The challenge is to significantly improve the detection limit of ME sensors while at the same time limiting magnetic domain activity. A second key objective is to establish layer systems for the various sensor concepts that enable the sensors to operate without an external magnetic bias.
The applied thin film approach based on magnetron sputter deposition allows the fabrication of complex multilayer structures with a high degree of design freedom. In the multilayers, magnetic coupling effects across interfaces and structural edges are used to resolve the above-mentioned antagonism while taking into account the different sensor-specific requirements arising from the respective sensor size, excitation schemes, and application scenarios.
In the current period, it has been shown that magnetic or electrical excitation of modulated sensors lead to transitions between domain states with different periodicities, thereby increasing the level of magnetic noise. In SAW sensors wave reflections, wave front dephasing, and secondary wave generation originating from magnetic domain walls have been observed. As a solution, different individual soft magnetic film concepts have been established for converse ME and SAW sensors, which stay single domain even under high amplitude sensor excitation.
In the funding period to be applied for, the portfolio of layer concepts will be extended to solutions for nonlinear sensor characteristics, low losses at high operation frequencies, higher temperature resistance, and defined directional sensor response, in line with new or modified sensor concepts in projects A4, A7, A9, Z1. Magnetically trimmable layer structures that can be precisely tuned to the required sensor characteristics, in particular with working point tuneability will be investigated. 
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