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The thermomagnetic behavior of ferromagnetic pseudo-
binary compounds Smy,R,Al, (R = Sc, Y, La, Nd, Gd)
was studied. For R = Sc, Y, La, the ordering temperature
gently decreased in proportion to x, and little change in
shape was observed in their thermomagnetic curves. The
magnetic substituents Nd and Gd, on the other hand, had a
considerable influence on the thermomagnetic properties.
Due to the negative contribution of the spin moments to
the magnetization in SmAl, and ferromagnetic coupling
between the spins of Sm and the substituent, Nd increased
the resultant magnetization and a small amount of Gd
decreased it. In the latter case, compensation between the
partial magnetization arising from the spin moments and
that arising from the orbital ones was observed at 81 K and
64 K for x = 1.8% and 2.6%, respectively.

Key words: Sm R,Al, (R = Sc, Y, La, Nd, Gd), spin
moment, orbital moment, conduction-electron polarization,
magnetic dilution, compensation temperature
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Fig. 1 Lattice constants of SmAl, and pseudo-
Sm;_R,AlL.
Smye14S¢y gssAl, cannot be uniquely determined
because of the modified shape of the diffraction
peaks, and two representatives are shown. Broken

binary compounds The value for

lines indicate the values predicted by Vegard’s law.
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Table 1 Some crystallographic and magnetic data of powder samples of SmAl, and pseudo-binary
compounds Smy R Al,. T¢ is the ordering temperature, T, is the compensation temperature, and m is
the spontaneous magnetization at 2 K per formula unit.

R x(%) Lattice const. (A) Tc (K) Toomp (K) m(lhg)
— 0 7.943 124 — 0.150
Sc 4.3 7.936 120 — 0.155
8.6 7.929 (7.927) 116 — 0.147
Y 4.6 7.939 119 — 0.156
9.5 7.934 112 — 0.136
13.4 7.931 108 — 0.135
19.1 7.928 101 — 0.128
La 43 7.954 117 — 0.140
8.5 7.962 112 — 0.140
Nd 3.2 7.944 124 — 0.189
6.1 7.944 122 — 0.222
Gd 1.8 7.939 125 81 0.064
2.6 7.942 126 64 0.027
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Fig. 2 Thermomagnetic curves of SmAl, and
pseudo-binary compounds Sm;R,Al,: (a) R is non-
magnetic, (b) R is magnetic.
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