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Analysis of Low Field Microwave Absorption Properties in CoFe/Mnlr Thin Film
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We measured the low field microwave absorption (LFMA) and ferromagnetic resonance (FMR) signals at various magnetic field
angle in exchange biased CoFe/Mnlr thin film. The LFMA signals were dominantly related to the magnetization rotation process. In
order to analyze the LFMA signal, we calculated transverse magnetization (M7) and permeability (z7) for CoFe/Mnlr thin film by
using S-W model, which magnetic parameters of exchange bias (H,, =58.5 Oe) and uniaxial anisotropy field (H; =30 Oe) was
obtained from FMR signals. The LFMA signal at hard axis showed similar behavior compared with that of M7 As the magnetic field
angle approach to the perpendicular to hard axis, the LFMA signals were depending on both of M7 and x4
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Fig. 1. (Color online) Measured microwave absorption signals (dP/
dH) for CoFe/Mnlr bilayers at hard axis (6 = 180°).
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Fig. 2. (Color online) Angular dependence of ferromagnetic
resonance field (H,,) for CoFe/Mnlr bilayers. The solid line was
fitted by Eq. (1).
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Fig. 3. (Color online) Calculated MH loops for CoFe/Mnlr bilayers at
magnetic field angles of Gy =0° 90° and 180°. The insert figures
showed measured LFMA signals in the field range of 0 to 200 Oe.
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Fig. 4. (Color online) Measured LFMA signals, calculated transverse magnetization (M7) and transverse permeability () at magnetic field angles

of G =90°, 140°, 180°, 220° and 270°, respectively.
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