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In examination of the rare earth-iron garnets, it has been
found that the relative effective CN(12) radii (Geller,
1957) derived from the rare earth perovskites are ap-
plicable. (These have not been obtained as yet for any of
the rare earth ions smaller than Gd.) The iron garnets of
the trivalent ions of Sm, Eu, Gd and Y were carefully
prepared in ceramic form by a method described else-
where (Gilleo & Geller, 1958). The lattice constants of
these specimens are listed in Table 1; listed also are those
given by Bertaut & Forrat (1957).

Table 1. Lattice constants of some rare earth-iron garnets

Qg (A)
Dodecahedral Bertaut &
ion Mitchell See text Forrat
Sm3+ 12-528 12:530 12-524
Eust 12-498 12-498 12-518
Gd3t+ 12-474 12:471 12:479
Y3+ 12-376 12:376 12-376

Although it is possible that the effective sizes of atoms
may change differently with the same change in coordina-
tion,* it is somewhat less likely to happen for closely
related rare earth ions than for such ions as Fe®* and
A3+t Though few, the results obtained by use of the
radius differences are gratifying. The relative effective
CN(12) radii for the ions in the order of the Table 1 listing

* Rare earth ions have CN(8) in the garnets.

+ In Y,Fe,(FeOQ,),, the ratio of tetrahedral to octahedral
Fo-O distances is 0-94; in Y,Al,(AlO,), the analogous Al-O
ratio is 0-91.

are 1-310, 1-304, 1-299, 1-281 A. The lattice constant
difference per 0-010 A change in radius is about 0-053 A.
Using Y;Fe,(FeO,); (this has been made and measured
many times) as standard, the reproduced lattice constants
obtained are as shown in the third column of Table 1.
The agreement with the measured values of the present
work is good and may indicate a larger (than Eu®t) ion
impurity in the Eu-iron garnet reported by Bertaut &
Forrat (1957).

It is now possible to obtain the relative effective
CN(12) radii of some of the other trivalent rare earth ions
(i.e. those not thus far obtained from the perovskites)
from values of garnet lattice constants. Values of g,
obtained for crystals of EryFe,(FeO,); grown by Nielsen
& Dearborn (1958) and of Lu,Fe,(FeO,), made in ceramic
form are 12:352 and 12-280 A respectively leading to
values 1-276 and 1-262 A for the relative CN(12) radii of
Eré+ and Lu®*t respectively.

It is noteworthy that similar reasoning led to an exact
prediction of the lattice constant of Mn,Fe,Si,0,, (Geller
& Miller, 1959).
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