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In the development of a versatile nonlinear microscope optimized for multimodal imaging of biological samples, we implemented a custom-built setup combining two-photon excitation fluorescence, second harmonic generation and up-conversion imaging modalities. While the core system has been previously validated and applied to diverse samples ranging from starch granules to fungal hyphae, further improvements in imaging precision motivated a more detailed investigation into the role of galvanometric scanner performance.

In this work, we present a comparative characterization of two different pairs of galvanometric mirrors used in beam steering within our system. To evaluate how scanner dynamics – including step response behavior, dynamic artefacts such as overshoot, settling time and possible jitter – affect both beam position accuracy and image quality, we implemented several image acquisition modes operating at different scanning speeds. A custom-developed software platform allows full control of galvo driving signals and scanning trajectories, enabling precise and programmable scan patterns optimized for various imaging tasks. This flexibility enables a direct comparison of scanner performance under matched conditions and allows testing under regimes such as point-by-point acquisition. Preliminary measurements were conducted using photodetector and oscilloscope-based monitoring of scanner response to control signals as well as test imaging on simple samples. Results indicate notable differences in response profiles, which could be relevant for applications requiring rapid and precise scanning.
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