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RiXkews' &E =2F' OB RF' Mg EE kO FE S '
IMR, Tohoku Uniyv. 1, M. Ogiwaral, °T. Sekil, T. Kojimal, M. Mizuguchil, and K. Takanashi'

E-mail: go-sai@imr.tohoku.ac.jp

[Introduction] Rapid development of spintronic and magnetic storage devices has required us to achieve
ultrafast device operation with low power consumption. Magnetization damping is a key physical
parameter because it affects the magnetization switching speed and the current density required for
spin-transfer switching. Recently, the damping parameters have intensively been studied for ferromagnetic
thin films with perpendicular magnetization. An L1y-FeNi thin film also has a possibility as a new material
with perpendicular magnetization [1]. Although there are many reports on the damping parameter for FeNi
alloys, e.g., Permalloy (~ FeyoNigy), the systematic investigation has not been carried out for Fe/Ni
superlattices including L1y-FeNi. In this study, we systematically investigated the magnetization dynamics
of the Fe/Ni superlattices such as the Ni composition dependence of the magnetization damping.
[Experimental Procedure] Thin films were prepared employing a molecular beam epitaxy system. A 50
nm-thick AugsCugs1Nig43 ternary buffer layer was grown on an MgO (001) single crystal substrate with a
70 nm-thick CusAu layer and a 1 nm-thick Fe seed layer. Then, Fe and Ni layers were alternatively
deposited using the monolayer-controlled technique. Magnetic properties for thin films were measured
using a superconducting quantum interference device magnetometer. Magnetization dynamics was
characterized using a coplanar waveguide (CPW) and a vector network analyzer (VNA). A transverse rf
magnetic field of ~ 6 Oe was applied to the thin films, and the change in the reflected signal was detected
with VNA. The static magnetic field (H) was applied in the film plane.

[Results and Discussion] The L1y-FeNi film (FesoNiso (at.%)) showed relatively high perpendicular
magnetic anisotropy of K, = 7 x 10° erg/cm’ although the film was magnetized in the film plane due to its
demagnetizing field. Clear resonant peaks were observed in the ferromagnetic resonance spectra for the Fe
/ Ni superlattices with various Ni concentrations. The damping parameter () was estimated from the
resonant linewidth as a function of H, which was obtained to be 0.091 for L1y-FeNi. This value of a was
much larger than the value reported in the sputtered FeNi film (a = 0.0027) [2]. We also measured o for
the disordered FeNi film prepared by co-deposition of Fe and Ni using the MBE system. o for the
disordered FeNi was obtained to be 0.013, which was almost one order of magnitude smaller than that for
L1y-FeNi. The Ni composition dependence of o suggests that there exists the linear relationship between o

and K, in the Fe / Ni superlattices.
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