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Evaluating solid solution of light elements in magnetic grains
in L1o—FePt alloy films by unit cell analysis
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In this study, we propose a novel evaluation method, unit cell analysis, which plots L1o—type lattice constants ¢
and a on two orthogonal axes. We applied it to FePt alloy films to evaluate its usefulness. It was found that the unit
cell volume of FePt alloy films does not change even if the degree of order changes. Unit cell analysis was also
performed for FePt alloy films deposited with N2 and Hz gases. The unit cell volume increased as the mixing ratio
increased. This is due to the solid solution of nitrogen and hydrogen in the FePt lattice. In addition, the solid solution of N
atoms anisotropically stretches the c-axis, while that of H atoms isotropically stretches the lattice of the L1o phase.
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Fig. 1 Frame of graph of lattice constants of L.1o FePt
for unit cell analysis. The symbol of star represents
literature values of lattice constants (a, o for Llo
FesoPtso of (3.85, 3.71)2V and fcc Pt of (3.91, 3.91)22,
respectively.
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Fig. 2 (a) Out-of-plane and (b) in—plane XRD profiles
of FePt alloy films deposited at various substrate
temperatures.
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Fig. 3 Degree of order of FePt alloy films deposited at
various substrate temperatures.
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Fig. 4 Lattice constants of FePt phase in FePt alloy
films deposited by varying substrate temperature from

250- 630°C.
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Fig. 5 (a) Out-of-plane and (b) in—plane XRD profiles
of FePt thin films deposited with various Nz flow ratios.
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Fig. 6 (a) Out—of-plane and (b) in—plane XRD profiles
of FePt thin films deposited (red) with and (black)
without 7 % Hz gas.
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Fig. 7 Degree of order of FePt alloy films deposited

with (red) Ar + N2 or (blue) Ar + Hz mixing gas at 8.0
Pa.

Transaction of the Magnetics Society of Japan (Special Issues) Vol.7, No.1, 2023 9



Fig. 8 Unit cell analysis of FePt alloy films deposited
with various N2 ratio or He mixing ratios.
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