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Fig. 1 XRD patterns of Fe-Ga thin film prepared at different

powers
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Fig.2 SEM images of as-deposited FegzGasy thin films’ surface at different sputtering powers: (a) 40 W, (b) 50 W,

(c) 60 W, (d) 70 W, and (e) 80 W
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Fig.3 SEM image of FegsGasz thin film’s transverse surface at

power of 70 W

e BT D AR AT AR RS — S R R AT A £ A
M, HAPATRES A KENMESRERE, S REE
K& )25 2 BRI A 2 — AN ANk Sz AR KT R
AMG AR GO, SRS R A R
BRR, B A IR L. st BT R R
RAN, RAEJLAENGK, —BIE T, &R 5 A
SPAT TR, BT LA, BEAMAEIR B I 5 ) S 1k R T AR
B ) S P PR R, s 1 B R B % 1) S T
2.2 Fe-Ga ERH AT RE

JIT IR 5 R A i ) 5 R [ 28 R B0 ) A TR )
WERRYE, P 4 45 IR DI 20 60 W I Fe-Ga /A
st P 25 T () 208 RO U i A i 2 el P T AL LA AT
Wish Hs %14 128 KAIm, MFIEALGREE 4nM, Ny 951.4
KA/m, TR TR 4nM, 9 432.6 KA/m, 55§ 11 H,
4 10.8 KA/m. & 4 w1 (4 ] 2 AR 4 BT 4R AL il e ok
(0 5 B 5 26 () SRS I AR A O 2R, 1 T AT DL %o
SRIEAE 1 MIEME N 52, XM R 12.8 KA/m,
FURE AR IR VS 2 77 T B o SEAR R ER o

N TR FEHI S TR FeGa L2 B (1 5,
AR R T % RS ERE S Fomh.
FREACTRE . WAL IR EAGTRE . FHTE LS55
TR 1, R 1T WIS D)2 A WS B A
(17, 8T RRIE A M R X R AR E A, RPEER 1A
W, AEARFEDE T Fe-Ga MIEAL T 1076 43 WA Ak 58
4nM,+ BRI 7 He HE 75 EE MM BiE 25 I 5 2 R AR
HHE S kER. BE 1AW, BEERS TR K,
BES ARG S8R 4nMg BT T — @ ks, HAE
70 W IRF H B RR K AE , 80 W)U IR Ak 53R FF 1 S BRI
5 70 W M LB 20% L b, XATRES SRR S5 A
KER, — BRI DB, JIREER S, ¥
) JHE B SRR T Y, T AN A B P A R R, FR I 2e
AT, 80 W ISt Dh e, L A ORL FL R OK, X 5 3

%46 %
15000
4 MS=11893 X80 A/m@ 1 1
10000 L 47(Mr=5408><80 Am@ 2
‘-,'E H (=135.6 X 80 AIm @ 3
< 5000 | M’/MS:OASS 2
o
«© 3,
X 0 4160
= 40
& -5000} _ L-
320
-10000 00 1000 2000
H/X80 Am*
-15000 L L L L
-3000 -2000 -1000 0 1000 2000 3000

H/ X80 A m*
Bl 4 60 W il % FessGayy HEAE i (1 2 I ki 1m] £&
Fig.4 Room temperature magnetic hysteresis loop of

the FegsGair film prepared at power of 60 W
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Table 1 Magnetic parameters for FegsGayy thin films samples
prepared at different sputtering powers
He/ X80 4nM, /X80 4nMs/ X80 Hs/X80

Power

/W Am? Am! Am? Am? Mi/Ms
40 123.7 5756 12039 1530 0.478
50 116.8 5497 11507 1590 0.478
60 135.6 5408 11893 1600 0.455
70 129.3 5443 12765 1800 0.426
80 129.3 4443 10818 1800 0.411
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Fig.5 Sputtering powers dependence of the coercivity Hc, the
remanent magnetization 4znM, and the remanence

ratio(M,/Ms) for FegsGayz thin films
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Fig.6 Magnetic domain patterns of the FegsGay7 films prepared

at powers of 40 W (a) and 60 W (b)
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Microstructure and Magnetic Properties of Fe-Ga Thin Films

Wang Tianle*?, Feng Shangshen?, Li Yanping"?, Li Zhigang?, Shao Xianyi?, Cai Peiyang?
(1. Zhejiang Sci-Tech University, Hangzhou 310018, China)
(2. Taizhou University, Taizhou 317000, China)

Abstract: FegsGaiz thin films were prepared on Si(100) substrates by a dc magnetron sputtering method with sputtering powers 40
W<P<80 W. The structure and magnetic properties of the films were investigated by X-ray diffraction (XRD), scanning electron
microscope (SEM), physical property measurement system (PPMS) and magnetic force microscope (MFM). The results show that all
samples exhibit a (110) disordered bcc structure; in addition, the grain size of FegsGas7 thin films is 40~70 nm; with increasing of the
sputtering power, the grain size slowly increases and the films become thicker. The remanent magnetization M, and the remanence ratio
M,/M; decrease slowly with increasing of the sputtering power while the trend of the coercivity Hc is opposite. However, the change of the
saturation magnetization Ms is not apparent. The magnetic domain (MD) patterns are the labyrinth structure and the domain sizes are
increased with increasing of the sputtering power.
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