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Fig. 1. X-ray diffraction patterns for FePd films with different Fe
compositions. The Fe compositions x for FePd films are 60 (a), 50
(b), 48 (c). 42 (d), 34 (¢), and 27 (f).
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Table 1. Measured compositions, long-range ordering parameter S
for FePd thin films with different Fe compositions. S, is the
maximum ordering parameter for the given film composition.

Composition

Material x. (at.% Fo) S Smax ¢
27 0.19 0.54 3.80
34 0.23 0.68 3.78
42 0.36 0.84 3.74
Fe,Pd;po 48 0.65 0.96 3.66
50 0.79 1.00 3.61
60 0.61 0.80 3.69
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Fig. 2. The long-range ordering parameter S, and the lattice constant
of c-axis ¢ (A) for FePd thin films as a function of Fe composition x.
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Fig. 3. Magnetization curves for FePd thin films with different Fe compositions. The magnetic field was applied in the perpendicular to the plane

(H_.: solid line) and in the in-plane direction (H j : broken line).

Z HaA 8 7S HAFHA x=50at% € W 0.79=
7V 2GS Bolt}t x=48at% & WE 065, x=42at%
ANREE F43] Faste] FHe HERET g vol d
1—;]___ 74 o o]- 2= o)\];]_

A7124 5L SQUID(Superconducting Quantum Inter-
ference DeviceYdHIE A&t H-2olA] +5 T~5 T7FA] B}
Y] Wk SRS PR ARSI Z7te] #)
slgks SAsIT

Fig. 39AE (a), (b), (c), (d), (¢), (DE Fed FAo]
60, 50, 48, 42, 34, 27 at.%d W] A3}e Yehla 3l
th x=60, 50, 48 at% Y A5 AF-gol5o] vEtH 4~
Agfolel= Aol A3 =#dt}. 0|32 FePd 81Ut
L1, 727} ¥4 HAS D8l5ar ok 53], x=48at.%
A u 2 RO EAE UehldA] wuEke)
At ZE} 3.5 T =2 APgollA 3=k x=42, 34
at%d we AN Aslaan wuplEke] xjslatado)

7A9] AR AT} x =27 at% Y AsFgolEe] FAL
oA Epige] AEEE A% B 5 AN weiwe)
Lﬂlﬂsk(xq)\q)_q. =AM @:(AEU\J)_E =228 2|3latAlo] o]F
= o) FhAlo RS Uehich. a5
oM AAE A7) s 42 Akgstel Aol
PAIAE A F AR B oA oA

@rMs’yE AAsI BAST

K= IM( perp.

Table T FePd®] M, H, ¥ K, #= Jepioh 23}
A3}k M;& Fed] ZAdo| 48 at% %J_ 7% 1280 emu/cm’
o 7V w2 FXE BYoH T B Fe/o = A
B M, s THA He A ® "Jo}ﬁir/} wE g 3w
3l H]s=3l RS- Holw Fe 24 34at% ¥4 3% 590 Oe
o] BAES HoFint nix|eto g FRR7|o R u A

O

.

il

longl )dM (2)



CPTEES Febd Q1EAAte] Yoz 9 47|12 B4 - BT -

Table II. Saturation magnetization (M,), coercitivity (H,), uniaxial
magnetic anisotropy energy (K,), and ordering parameter (S) of FePd
thin films.

Composition M, H, K, s
X, (at% Fe)  (emu/cc) (Oe) (erg/ce, x 107)
27 749 493 - 0.19
34 984 590 0.6 0.23
42 1180 778 0.6 0.36
48 1280 783 1.6 0.65
50 1190 1252 1.3 0.79
60 1090 1127 1.1 0.61
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Fig. 4. The Saturation magnetization Ms and magnetic anisotropic
energy K, for FePd thin films as a function of Fe composition x.
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Nano-structure and Magnetic Properties of FePd Superlattice Thin Film
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Epitaxial L1, FePd (001) thin films were successfully manufactured by sputtering deposition method. The structure and magnetic
properties of FePd thin films were characterized as a function of Fe compositions. It was found that the long-range ordering parameter
had a maximum for the stoichiometric composition, whereas the magnetic anisotropy had a maximum as the Fe content is decreased to
slightly above the stoichiometric composition. This indicates that the stoichiometry is directly contributed to the chemical ordering and
the magnetic anisotropy. These results imply that nonstoichiometric FePd compositions, with a slight excess of Pd, may in fact be
preferred for applications that require high magnetic anisotropy.
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