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Angular Dependence of Ferromagnetic Resonance in NiFe/Pt Thin Film
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In this study, we investigated the ferromagnetic resonance (FMR) characteristics of NiFe/Pt thin films. In particular,we analyzed the
angular dependence of the FMR signal by varying the direction of the applied magnetic field. To facilitate these measurements, we
developed a coplanar waveguide (CPW) designed FMR experiments and fabricated it to be compatible with a cryogenic system. Using
this setup, we conducted FMR measurements on NiFe/Pt samples while rotating the magnetic field out of the plane. We observed the
changes in the resonance field (H,.,) and the line width (AHpp) of peak-to-peak between the maximum and minimum values of the
FMR signal as a function of the field direction. From these measurements, we extracted the effective magnetization (47M,;) and the
magnetic damping coefficient (). This study is significant in that it establishes an experimental setup for investigating the angular
dependence of FMR and contributes to the development of equipment for studying magnetic anisotropy using this setup.
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Fig. 1. (Color online) Schematic of ferromagnetic resonance
measurement system using a coplanar waveguide (CPW).
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Fig. 2. (a) (Color online) FMR spectra from NiFe/Pt films in angle =
0° using fzr = 3~10 GHz. Colored lines show fitting results using Eq.
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Fig. 3. (Color online) FMR spectra obtained at 4 GHz at (a) 6 = 0°
and (b) &= 45°. The red dashed lines indicate the resonance magnetic
fields (H,.s) for each experimental result, while the gray areas
represent the linewidth of peak-to-peak AHpp of FMR signal.
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Fig. 4. (Color online) The angular dependence of (a) the resonance

field (H,.), and (b) the linewidth of peak-to-peak (AHpp) of FMR
signals.
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