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1 Benchmark of well known permanent magnets
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2 Schematic views of (a) crystal structure of CaCus type, (b) stack of three CaCus type crystal structure,
(c) ThoNiy7 type structure, (d) ThoZn type, (&) (f) ThMny, structure™
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3 (a) Schematic view of film stack
(b) out-of-plane and in-plane XRD patterns

(c) cross-sectional TEM images
(d) temperature dependence of magnetization'"'?

# 1 Saturation magnetization (ueMs), anisotropy field ( LioHa),

anisotropy constants (K; and K3) and Curie temperature (7o) in
Sm-Fe based compound and NdFe:.B

Materials UM (T)  oHAT) KKy Ky(KJim®) T, (K)
SmFey, 164 76 5.56 0.1 555
Sm(Fes:Cop1a)iz 178 8.2 437 0.71 859
SmFe,N 1.64 226 19.1 -22 771
Nd,Fe,,B 1.61 49 588
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4 Magnetization curves in (a) Sm(FeqsC002)12and (b) Sm(FeosCop2)12Bos thin films®
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(a) In-plane and cross-sectional bright-field TEM images

(b) atom maps of Sm&B, Co and Fe in Sm(FeysC0q2)12-B with pigH. = 1.2 T by taken 3 dimensional atom probe.
The threshold of the iso-surface of a B-rich region is 8 at%

(c) Composition graph calculated from selected volume marked in (b)

5 Microstructure of Sm(FegsC002)12Bos film &
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a2 =4533A Fe
L ]
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6 Schematic views of (a) the film stack, (b) compositionally graded films. (c) lattice orientation relationship

between Sapphire(0001), Mo(111)and 1 - 9(0001)
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7 (a) Schematic view of the film with and without nitriding process
(b) XRD patterns in the samples with and without nitriding process
(c) Cross-sectional STEM-HAADF images with low and high magnification
(d) temperature dependence of saturation magnetization
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