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We present a software framework developed for automated ferromagnetic resonance
(FMR) measurements and data analysis, designed to operate in close integration
with a lock-in—based experimental setup [1]. The software enables fully automated
acquisition, processing, and interpretation of FMR spectra, significantly reducing user
intervention and improving measurement reproducibility.

The measurement workflow includes automated control of microwave frequency, static
magnetic field, and modulation parameters, as well as synchronized data acquisition
from the lock-in amplifier and magnetic field sensors. Acquired FMR spectra are ana-
lyzed in real time using numerical fitting routines based on derivative Lorentzian line
shapes, allowing for reliable extraction of resonance field and linewidth parameters.
A key feature of the developed software is adaptive measurement control, where the
results of preliminary spectral analysis are used to dynamically adjust subsequent
measurement parameters, such as magnetic field sweep range and frequency selec-
tion. This closed-loop approach optimizes measurement time while maintaining high
accuracy, particularly in broadband FMR experiments.

The capabilities of the software are demonstrated using Co/Ni-based thin-film mul-
tilayer structures [2], for which systematic frequency-dependent FMR measurements
are performed. The automated analysis enables efficient determination of effective
magnetic anisotropy fields and Gilbert damping [3] parameters across multiple sam-
ples and measurement geometries [4].
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