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it seems that, no greater reliability of the di"tances ill these iron garJJ(:( 
has becn cslablisllCd by having clone several structure refin ement 
t.han ns gin!ll by {,ho inc1i\' idual errol' limits. 

The result " of Rl'u:n. ancl BnucE on the gallium gal'llcts do nv 
bear out. my earlier l'ea son in gZ5 as to '''hy the Ga3+ ions should hal" 
a preference at least equal to that of AI3+ ions for tetrahedral sitl. 
when fmb,·;j jr.nted for FeH ions in )"t trinm iron garnet,. In my papcl" 
on fJ Gn;!Oa, I had shown th at the ratio of the av('rage t.etrah edral t 
ascrago oet.ahedral Ga3+ -02- cli:>tnnce in fi Gn 20 3 was equal to t ho 
analogous rat.io in yUrium aluminum gamet, the values in the I a Lt(·: 
having beon t,aken from the result,s of PRrNCE'S neutron-diffraction il!. 
vestign tion 26 of Y Al garnet pO'HIer. HOIyever, accorcling to the result, 
of EULE1~ and BnlJCE, this ratio of the Ga3+ - 0 2- distances is greater 
than that for the AP+ -02- dist.ances in the garnets. A recent in· 
vestigation 27 of the site distribution of Ga3+ ions in Y3J:i'es-xGaxOi. 
confirms the g1'eater preference of Ga3+ than AP+ ions for the tetra· 
hedral sites, at least to x = 2.75. However, it appears that for x > 2.i.j. 

the situation could be reversed. According to the results of EULER allf! 

BRUCE the ratios, referred to above, are the same in both YFe and 

YGa garnet and smaller in YAl garnet. If the results obtained b: 
other invelltigators on YJ:i'e and GdJ:i'e garnet are compared with tho~, 

of EULER and BRUCE on the gallium garnets, the ratio in the G, 
garnets is smaller than that in the two iron garnets. Thus the rela1.il"' 
site preference of the AP+ and Ga3t ions in the systems Y3:b'e5_xAlxOL 
and Y3J:i'e5-XGa:t 012 cannot now be explained on simple structur,l' 
grounds. It might still be possible, however, if the distances weft' 

determined more aeeura,tely. 

Gamet survey and ionic site preference 

In the present paper, I hope not only to bring the previous sUl'\'ey' 
up to date, but also give more detail on the garnets and garnet system· 
that have been made. 

In subsequent tables, I shall give list.s of simple end-member 
garnets, namely the silicates, the gel'manates and the yttrium nnd 

25 S. GELLlm, Crystal stl'llct nrc of {J·Gn20 a. J. Chcm. Physics 33 (I \1G il 

070- 084. 
2G E. PRINCE, NellLron diffra ction meas uremcnts on yttrium.iron ail" 

yUrium-alumillum garnets. Acta Crystallogr. 10 (1!l57) 787- 788. 
27 S. GELT.E1t, J. A. CAl' I~, G. P. ESl'lXOS.\ and n. H. LESLIE, Callium .lIh 

stitllLed yttriulll iron gnrllct.. Physic. H e\,. HS (1 !)GO) 522- 52-*. 
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'-,Ire earth alu minum, iron aud gallilan garnets . Then 1 shall give a list 
.. f gaJ'llets and garnet systems to exemplify the ions which enter 
"l rnclS and, when known , the sit(-s they occupy. I also intend to 

:!i';CllSS various aspeets that 11a,e arisen in connection \\'ith these 
_.I1'n(.'(8 . 

Tall]e 3. El!d-IIi 01i~~'- 8ilicIJle gamels 

\' BH a [A ] .-\.> BJ- a [A] 

~r .! At 11.4'::;OlS, lO,ZB ~£n .-\1 11.021 2S ,3G 

Cr Not r eport cd 19 Fe 11.82 19 ,37 

Fe Not r eporteel l9 F~ Al 11.520 28 

t',\ Al 11.85128 ('0 Al 11.47138 

Sc 12.272' Cd _-\.1 11.82 39 

V 12.09 z9 , 12.070 3°, 12.0GS?1 Y 12.09 29 

Cr 12.00 32, 11.990 33 

Fe 12.048 28,12.050 31,12.013-;' 
Ga 12.00 35 

In 12.35 29 
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