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A magnetization damping constant (α) is a key physical parameter governing the operation for 

spintronic devices because it affects the magnetization switching speed and the electric current density for 

spin-transfer switching. Thus, the values of α have intensively been studied for many kinds of ferromagnetic 

materials, especially for ferromagnetic layers with perpendicular magnetic anisotropy (PMA). We reported 

that an L10-FeNi thin film also showed high uniaxial magnetic anisotropy (Ku) [1]. Thus, L10-FeNi has a 

possibility to substitute PMA materials containing the noble metals and rare earths. Although there are many 

reports on α for FeNi alloys, e.g., Permalloy, the detailed investigation has not been carried out for L10-FeNi 

with PMA. In this study, an L10-FeNi thin film with high Ku was prepared by a monatomic layer deposition 

technique, and its magnetization dynamics was investigated using three kinds of measurement methods: 

broadband ferromagnetic resonance (FMR) using a vector network analyzer (VNA), electron spin resonance 

(ESR), and all-optical time-resolved magneto-optical Kerr effect (TR-MOKE). The value of α for the 

L10-FeNi was compared with that for the disordered FeNi. 

The L10-FeNi layer was prepared on an MgO (100) substrate with Cu3Au / Au6Cu51Ni43 buffers 

employing a molecular beam epitaxy system. Fe 1 ML and Ni 1 ML (ML: monatomic layer) were 

alternatively deposited at 187 °C on the Au6Cu51Ni43 buffer. The L10-FeNi showed relatively high PMA of 

Ku = 7.1×106 erg cm-3 although it was still in-plane magnetized because of its demagnetizing field. At 

in-plane magnetic fields (H) lower than 2 kOe, the effective damping (αeff) for L10-FeNi was estimated to be 

0.091 ± 0.003. However, it was reduced down to 0.013 ± 0.001 with increasing H, indicating that extrinsic 

contributions enhanced αeff. The intrinsic value of αeff = 0.013 ± 0.001 was comparable to αeff = 0.009 ± 

0.002 for the disordered FeNi, suggesting that L10-FeNi is a candidate simultaneously achieving high Ku and 

low α. 
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