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In this study, magnetic properties and crystal structure of Fe2CuAl,
Fe2CuGa, Fe2GaNi, Fe2NiGe and Fe2Ga films, which have Fe-based Heusler alloy composition, were
investigated to obtain guideline for improving coercivity of Fe-based films.
The films were deposited on MnO(100), STO(100) and YSZ(100) single crystal substrates by magnetron

sputtering, and the films were annealed from 200 to 600 oC for 30 min.

FeGa and Fe2GaCu films showed relatively high coercivity. The coercivity of Fe2GaCu film increased
with increasing annealing temperature, and the value reached to 76 kA/m after annealing at 500 oC.
Although XRD analysis shows that crystallization of cubic-Fe2GaCu phase by annealing, TEM
observation indicates appearance of another phase with anisotropic crystal structure.
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Aoy | x | Y | 2 | s a/Formuia unit)|
Cu Al

Fe,CuAl Fe 4.56
Fe,ZnAl Fe Zn Al 3.97
Fe,CuGa Fe Cu Ga 4.69
Fe,NiGe Fe Ni Ge 4.77
Fe,NiSn  Fe Ni Sn 4.96
Fe
Fe
10 Pa
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Table 2
substrate Miss-fit (%)
Mg0(100) 7.6 13
ST0(100) 4.4 10
YSZ(100) -3.1 2.4
YSZ(100) Fe,Ga
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Fig. 1 Hysteresis loops of Fe:Ga/YSZ(100) films
before and after annealing.
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Fig. 2 XRD patterns of as-deposited and annealed
Fe2Ga/YSZ(100) films.
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Fig. 3 hysteresis loops of Fe:Ga-N films deposited
on YSZ(100) substrate.
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Fig. 4 Hysteresis loops of as-deposited and
annealed Fe:GaCu/MgO(100) films.
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Fig. 5 XRD patterns of as-deposited and annealed
FexGaCu/MgO(100) films.
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Fig. 6 Cross-sectional TEM image of Fe.GaCu/
MgO(100) film after annealing at 500 °C.
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