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it scems that no greater reliability of the distances in these iron garne
has been established by having done several structure refinement
than as given by the individual error limits.

The results of Evrner and Brucek on the gallium garnets do n
bear out my earlier reasoning® as to why the Ga®" ions should hay,
a preference at least equal to that of APt ions for tetrahedral sitc.
when substituted for Ie?* jons in yttrium iron garnet. In my paper*
on f Ga,0,, T had shown that the ratio of the average tetrahedral t,
average octahedral Ga®*—0%- distance in £ Ga,0; was equal to tl
analogous ratio in yttrium aluminum garnet, the values in the lattc:
having been taken from the results of Prixcr’s neutron-diffraction in-
vestigation 2® of YAl garnet powder. However, according to the result.
of Eurer and Bruce, this ratio of the Ga®**—02~ distances is greate
than that for the AIP*—O02- distances in the garnets. A recent in-
vestigation?? of the site distribution of Ga®* ions in YsFes_,Ga,0;.
confirms the greater preference of Ga®* than A" ions for the tetra
hedral sites, at least to x = 2.75. However, it appears that for @ > 2.75,
the situation could be reversed. According to the results of EULER and
Bruce the ratios, referred to above, are the same in both YFe and
YGa garnet and smaller in YAl garnet. If the results obtained by
other investigators on YFe and GdFe garnet are compared with thos
of EvLeEr and BRUCE on the gallium garnets, the ratio in the G:
garnets is smaller than that in the two iron garnets. Thus the relativ:
site preference of the AI** and Ga®' ions in the systems Yales ,AlOp
and YsFes ;Ga,012 cannot now be explained on simple structurd
grounds. It might still be possible, however, if the distances wer
determined more accurately.

Garnet survey and ionie site preference

In the present paper, T hope not only to bring the previous survey'
up to date, but also give more detail on the garnets and garnet system-
that have been made. 2

In subsequent tables, I shall give lists of simple end-member
garnets, namely the silicates, the germanates and the yttrium and
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cure earth aluminum, iron and gallium garnets. Then I shall give a list
f garnets and garnet systems to exemplify the ions which enter
Lamnets and, when known, the sites they occupy. I also intend to
,_;ig(-uss various aspects that have arizen in connection with these

sarnets.
Table 3. End-memizr silicate garnets
Ao | Bt | a[A] A B+ | a[A]
Vo Al 11.45918,10,28 Mn Al 11.621 28,36
Cr Not reported ® Fe 11.8219;9%
Fe | Not reported?® Fe Al 11.5262
Ca Al 11.85128 Co Al 11.4713
Se 12,272 cda. Al 11.82%
Wi 12,0929, 12.0703%, 12.068% v 12.09%
Cr 12.00%2,11.9993%
Fe |12.048%5,12.059%,12.067"
Ga |12.00% :
In 12.3520 t
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