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Magnetization Dynamics Properties of Thickness-dependent Nig;Fe;9 Thin Film
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The thickness dependent magnetic properties of Nig Fejy thin film are investigated using Brillouin light scattering and Vector
network analyzer-ferromagnetic resonance. Nig;Fe;o thin films are fabricated by DC magnetron sputtering system as 15, 30, 50, 70 nm.
The determined magnetic parameters are saturation magnetization (14;), exchange stiffness constant (4.,), and Gilbert damping
constant (). M; values are slightly increased as increasing Nig;Fe,o thickness and decreased as increasing Nig;Fe;y thickness. Aex
values are almost identical value as 8.9 pJ/m, and « is decreased from 0.0113 £ 0.0001 to 0.0086 = 0.0002 as increasing Nig;Feq
thickness.
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Fig. 1. (Color online) Typical BLS spectra for 30-nm-thick Nig,Fe o
film under the applied magnetic field at (a) 216 kA/m, (b) 386 kA/m.
The peak labeled “DE” is the Damon-Eshbach (surface) mode and
“B1” is the first bulk mode. (c) The imaginary part of the susceptibility
as a function of frequency with varied applied magnetic field for 30-
nm-thick NiglFelg film.
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Fig. 2. (Color online) Variation of spinwave (resonance) frequencies
with the applied magnetic field for 30-nm-thick NiFe film. The open
black circles (the open red circles) are experimental results using BLS
measurements for Damon-Eshbach (the first bulk) mode, respectively.
The open blue squares are experimental results using VNA-FMR
experiments. The lines are calculated valued.
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Fig. 3. (Color online) (a) The thickness dependent saturation
magnetization values measured by BLS and VNA-FMR measurement.

(b) The thickness dependent exchange stiffness constant values are
measured by BLS.
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Fig. 4. (Color online) (a) The full width and half maximum values for
30-nm-thick Nig,Feyy film as a function of an applied magnetic field.
open squares are experimental results and the solid line is fitting. (b)
The thickness dependent Gilbert damping constants were measured
by VNA-FMR.
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