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Effect of DC Sputtering Power on the Magnetization Dynamics of NiFe Thin Films
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In this study, we systematically investigated the effect of DC magnetron sputtering power on the magnetization dynamics of
ferromagnetic NiFe thin films. The NiFe films were deposited by varying the sputtering power from 18 to 225 W, and their magnetic
properties were characterized by using ferromagnetic resonance (FMR) measurements to obtain the Gilbert damping constant () and
effective magnetization (470M.45). We observed that as the sputtering power increased, the effective magnetization significantly
increased from 0.3 to 0.68 T. Also, both the Gilbert damping constant () and the inhomogeneous linewidth broadening (AH,) showed
a rapid decrease. These results demonstrate that controlling the sputtering power is a critical factor in optimizing the characteristics of
magnetic thin films.
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Fig. 1. (Color online) Deposition rate of NiFe films as a function of
DC sputtering power.
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Fig. 2. (Color online) FMR spectra measured at 7 GHz for NiFe films
deposited at 37 W and 225 W.
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Fig. 3. (Color online) (a) Resonance frequency as a function of
resonance field (H,.,), (b) frequency dependence of the FMR
linewidth (AH). The solid lines represent fitting results using eq. (2)
for (a) and eq. (3) for (b).
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Fig. 4. DC sputtering power dependence of (a) the effective

magnetization (47M,y), (b) the Gilbert damping constant (), and (c)
the inhomogeneous linewidth (AH).
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