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ABSTRACT CeyCo7_5Si, compounds with Si concentration up to z = 4 were prepared by
vacuum arc melting. The structure and intrinsic magnetic propertieé of these compounds, including
their crystal structure parameters, Curie temperature, spontaneous moments, average moment per
Co—atom, anisotropy fields and anisotropy constants, were studied by means of X-ray diffraction and
magnetic measurements. Special attention was paid to the relationship between the magnetocrystalline
anisotropy of the Co-sublattice and the preferred site occupation of Si atoms over the four available
crystallographic sites on the Co-sublattice. The results showed that 18 site plays an important role to

contribute negative Co—sublattice anisotropy in R2Coy7 compounds.
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Fig.1 Diagrams of the X-ray diffraction
on non-aligned powder samples of

Ce2Co17—2Si, compounds
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Fig.3 Temperature dependence of the mag-

netization above room temperature of

Cez2Co17—-2Si, compounds

Fig.2 X-ray diagrams obtained on magnet-
ically — aligned — powder samples of

Ce2Co017-2Si, compounds
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Table 1 Unit~cell parameters, crystal structure, Curie temperature 7. and easy magnetization

direction (EMD) at room temperature in CezCo17—4Siz compounds

X a/nm ¢/nm V /nm3 Structure : T./K EMD(RM)
0 0.8388 0.8144 0.4962 Th2Nij7 hexagonal 1067 e—planar
1 0.8348 1.2192 - 0.7358 ThaZnji7 rhombohedral 903 e—axial
2 0.8332 1.2199 0.7334 ThaZny7 rhombohedral 688 e—axial
3 0.8346 1.2188 0.7352 " ThZny7 rhombohedral 452 e—axial
0.8359 0.8102 0.4903 Th2Niy7 hexagonal
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Fig.4 Field dependence of the magnetic moment of Ce;Co17—_5Si, measured at 5K on powder
particles (a) and on magnetically-aligned—powder particles perpendicular to the align-

ment direction (b)
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Table 2 Values at 5K and 300K of the spontaneous moment Mo, the anisotropy field Ha and the

anisotropy constant K; of CezCoy7—5Si, compounds

z Mo/pg(fu) Hp/T Ki1/MJ-m~3

5K 300K 5K 300K 5K 300K
0 26.57 25.95 1.10 0.85 0.548 0.414
1 20.88 20.04 1.86 1.50 0.732 0.570
2 17.01 15.71 2.26 1.66 0.728 0.493
3 12.03 9.64 0.95 0.‘65 0.217 0.119
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Fig.5 Concentration dependence of the spontaneous magnetization of Ce2Co17- 51, com-

pounds (a) and concentration dependence of the per Co moment (b) at 5K and 300K
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Fig.6 Concentration dependence of the
anisotropy field Ha and the anisotropy-
constant K; of CezCoi7_,Si; com-
pounds at 5K and 300K
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