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Lattice Spacing

In their study of lattice spacings of Ce-rich alloys,
Gschneidner et. al. [62Gsc] listed the lattice spacing
(@ = 0.51575 nm) for a Ce-2 at.% Tm alloy. The a value
for this alloy exhibits a positive deviation from the
Vegard’s law line.
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Phase Relationships

Lundin [66Lun] tried to include alloys of the La-Lu system
in his study of the formation of the Sm-type structure in
intra-rare-earth alloys. The wide differences in the melt-
ing points (La, 918 °C; Lu, 1663 °C) and densities (La,
6.146 g/cm® Lu, 9.841 g/cm?®) allowed the Lu to settle to
the bottom of molten La during the alloying process. Al-
loys were inverted and remelted several times to improve
the homogeneity. Lundin reported that (@) La-Lu alloys
form a complex microstructure which has a different ap-
pearance than that of the Sm-type structure formed in the
other alloy systems of a light and a heavy rare-earth
metal, and (b) X-ray analysis failed to confirm the pres-
ence of the Sm-type structure in this system. The X-ray
pattern from a 34 at.% La-66 at.% Lu alloy could be
indexed on the basis of the coexistence of aLa (dcph) and
aLu (cph) solid solutions. These data suggest that a two-
phase miscibility gap exists in the low-temperature
region of this system. Lundin proposed that the most
probable phase equilibria to accommodate this miscibility
gap would be a eutectoid reaction of the high-temperature
bec allotrope to the two terminal (La plus Lu) solid solu-
tions. On the basis of the two-phase character of the micro-
structure, Lundin deduced that the assumed eutectoid
would be near 34 at.% La-66 at.% Lu.

The reviewers, however, suggest an alternate model for
the phase equilibria in this region of the La-Lu system. At
high temperature, we propose that the dcph La and cph Lu
phases form a continuous series of solid solutions, which
upon cooling form a miscibility gap between the two ter-
minal solid solutions. This construction would be essen-
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tially identical to the phase relationships observed in the
Nd-Sc system by Beaudry et al. [65Bea] and similar to that
observed in the Gd-La system in that the cph Gd phase
forms a continuous series of solid solutions with the deph
La phase at high temperatures (see Fig. 1, Vol. 2, No. 4,
p 448). Clearly, a careful experimental study needs to be
made of the 20 to 50 at.% La region of the La-Lu system,
especially at high temperatures.

Anderson et al. [58And] measured the effect of Lu addi-
tions on the superconducting transition temperature of La
and reported that alloys containing 55 and 80 at.% La
each had the La deph structure. These results are consis-
tent with those reported above by Lundin.

Lattice Spacings

Lundin [66Lun] reported lattice spacings for the two
phases found in a 34 at.% La-66 at.% Lu alloy. For
the La solid solution, he found a = 0.3727 nm and
¢ = 1.2028 nm. For the Lu solid solution, he reported
a and c lattice spacings of 0.3547 nm and 0.5642 nm,
respectively.
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