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L10-type FeCo ordered phase has attracted much attention as a rare-earth-free high-performance 

magnetic material, because of large magnetic anisotropy, large magnetic moment, and high Curie 

temperature [1]. A number of studies have been carried out for the fabrication of L10-FeCo phase, but it has 

not been established yet [2]. One of the reasons is that the L10 structure is a non-equilibrium state in the 

FeCo system, and we inserted a periodic Ni buffer layer to maintain the fcc structure [3]. For establishing 

the fabrication process of L10-FeCo, we here investigated the growth temperature dependence of specimen 

and characterized its structural and magnetic properties. We also developed a new sample heating system 

for controllable thermal treatment. 

In this study, we prepared specimens by utilizing a technique involving the deposition of 

alternating monoatomic layers using pulsed laser deposition (PLD) with Nd: YAG laser (wavelength: 266 

nm). An Fe seed layer (1 nm) and a Au layer (20 nm) were deposited at 80 ˚C on a MgO (100) 

single-crystal substrate, and a Cu layer (50 nm) was deposited at 300 ˚C. Then, we deposited (7 

ML-FeCo/3 ML-buffer)3 and utilized Ni as a 

buffer layer. The growth temperature is 

150~750℃. The surface roughness and 

morphology of the samples were monitored 

by reflection high energy electron diffraction 

(RHEED) and observed by atomic force 

microscopy (AFM). The structural analyses 

carried out by X-ray diffraction (XRD) using 

Cu-Kα and synchrotron radiation. The 

magnetic moment and magnetic anisotropy 

were evaluated by superconducting quantum 

interference device (SQUID) magnetometer. 

Figure 1 shows out-of-plane XRD 

patterns of (7 ML-FeCo/3 ML-Ni)3. As a 

result, the flatness of the surface was lost as 

the growth temperature was raised, and it was 

suggested that the regions transferred to B2 

structure exited in the FeCo multilayer film. 
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Fig.1 Out-of-plane XRD patterns measured  

using Cu-Kα radiation for (7 ML-FeCo/3 ML-Ni)3 films 

第80回応用物理学会秋季学術講演会 講演予稿集 (2019 北海道大学 札幌キャンパス)18p-PB1-39 

© 2019年 応用物理学会 09-061 10


