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Fig. 1. (Color online) FMR signds of Cu/NiFe(t)/MgO/Tathin films
witht=5, 7, 10 and 20 nm & (&) 64 =90° and (b) 6= 0°.
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Fig. 2. (Color online) Out-of-plane angular dependence of Hes for
t=20nm sample. The solid lineis calculated by Eqg. (3).
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Fig. 3. (Color online) NiFe thickness dependence of Mgt. The solid
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The out-of-plane and in-plane angular dependence of ferromagnetic resonance field was measured in NiFe thin films fabricated by
magnetron sputtering. The effective magnetization was obtained from the out-of-plane angular dependence of ferromagnetic resonance
field, which was well agreed with caculated one. The decrease of effective magnetization with NiFe thickness was due to the surface
anisotropy constant of K= —0.23 erg/cr?. The in-plane uniaxia anisotropy fields were obtained from the in-plane angular dependence
of ferromagnetic resonance field. The easy axis of in-plane uniaxial anisotropy field was rotated to the reverse direction of applied
magnetic field during sample fabrication, which was explained by the antiferromagnetic NiFeO layer at sample surface.

Keywords: ferromagnetic resonance, effective magnetization, surface anisotropy, uniaxia anisotropy
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