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Angular Dependence of Exchange Stiffness Constant of NiFe Thin Film
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The exchange stiffness constant 4., was linearly propositional to the difference of spin wave resonance field Hgyz and ferromagnetic
resonance field Hrz. In this work, we measured the Hgyr and Hre with in-plane angles in order to analyze the angular dependence
of 4., in NiFe thin film with thickness of 100 nm. The A4,, of NiFe thin film was shown isotropic behavior not depending on the in-
plane angles. The measured value of 4., was 10.9 x 107 erg/cm and its value should be applied to the spin wave devices.
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Fig. 1. (Color online) Measured resonance signals with magnetic field
at easy axis (¢ = 0°) in NiFe thin films with thickness of 100 nm.
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Fig. 2. (Color online) (a) Ferromagnetic resonance field Hryz and (b)

spin wave resonance field Hgyz with in plane magnetic field angle @y

measured in NiFe thin film with thickness of 100 nm. The solid lines
are fitted by Eq. (3).
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Fig. 3. (Color online) Ferromagnetic resonance field Hpyz with out-of
plane magnetic field angle &y measured in NiFe thin films with
thickness of 100 nm. The solid lines are fitted by Eq. (4).
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Fig. 4. (Color online) (a) Angular dependence of exchange stiffness
constant 4, measured in NiFe thin films with thickness of 100 nm.
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