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for Yallll':-; of x -': 1. Rn. In a recent attempt to make t.h e garn.·· 
",jUt x = 1. 0:5, the sJleeimen obtained was clearly not. single phu, 
and th e garnet. phnse prcscnt h ncl a = 12.517 A, 0.00-1 A highr .: 
than our previous YnltH'. ESPINOSA'S work 63, indicated that the Ndl), 
we hadll seu must ha\-e contained an impurity iOll small er than Net' : 
He obtained a ya,lue of 1~'+8S as opposed t o 12.485 A for t.he x = L , 
specimen. The new maximum. a value is in line with this different·· 
and still indicates maximum x = 1.SS. 
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Fig.4. Lattice constant ys atomic nmnber for rare-earth iron garnets. Dashr< 
curve p asses through "alucs for the trivalE'nt rare earths wiih sphcrical clecironi 

configuration (after ESPINOSA 63) 

ESPINOSA also detcnnined maximum x for lVI = Pr and La in th' 
systems {Y3-zM.r}Fe2Fe3012 to be 1.33 and 0.45, respeetiyely. H e aI, 
determined the maximum substitution of Pr for Lu, Gd and Sm i' 
their iron garnets . The results arc ShO\\,11 in Fig.3 taken from E~ 

PINOSA'S p aper. It is scen that a maximum lattice constant for all; 
iron gnxnet., obtained by cxtrapobt'ion is 12.538 A in good agrce!TI rn ' 

,vit.h 12.54.0 A obtained by GELLER et a1. G1 who first determined thi· 

Crystal chcmi,;lry of t ho garnets 

... duc from t heir work with Nd substituted iron garnets. This "nlllO 
;~ jll,;t nbout, 0.02 A too small to allow the existence of P1Il3Fe~Fe30J2' 
!! i~ just about realized by the garnet {PrO.2.,;Sm2.75}Fc2l'c3012 63 . 

;\ plot of a YS atomic number taken from ESl'IXOSA'S paper i" 
.1 ';1'11 in Fig.4. It shows the small crystal-field effects on the rarc-earth 
1t111 ' not haying spherical electronic configurations and the expected 
• n.;p at th e Gd37 ion. 

HERTAUl' and FORRA1'62 predicted a value of 12.57 A for a PmFc 
; 'I rnrl, we obtained 61 12.561 A. The latter value is also obtained from 
lbt' CllITe in ESPL"'OSA'S paper. For a hypothetical {Ce3}Fe2Fe30J2' 
1 \';11nc of 12.G09 A would be obtained from the same CUl',-e. 

In the casc of the gallium garnets, while there havc been llumerous 
Hl\'cstigatiolls inYoh-ing Tb and Tm garnets, I have not been able 
to) find a report of the lattice constants of these ,dth ideal stoichio­
lIH:try. The lattice constants of the others have been mainly elet er­
l!lined first by BERTAUT and FORRAT 58 and then by SCII"XEIDER et al.57 

;tlld by SWANSOX' et a1. 67 ,68 on the materials made by SCHXEIDER et al. 
Because those of S"'AXSON et al. are insignificantly different from 
Thosc of SCHNEIDER et al ., only the averages of the two (which in no 
• - l! differ by more than 0.002 A) are listed. For YGa garnet, there 

;;cvcral values, the best seeming to be 12.274 ± 0.001 A. 
III the early work on a few of the gallium and aluminum garnet s 

drllle by KEITH and Roy56, it was found that excess yttrium or rare­
"arl h oxide ,,-as soluble in the garnet. No proof was giYcn, but it 
was IJOstulated that the large ions were replacing the Ga3+ or A.l3+ ions 
in octahcdral sites. Some of the gallium-garnet crystals grO\nl by 
I: 1:~mmA (sec R ef. 4) showed solid-solution ranges within the same 
I,a(ch. Subsequently, SCR...'EIDER et a1. 57 explored these solid solutions 
ill the rare earth and yttrium gallium garnet systems. They found . 
tha t the "solubility" and lattice constant increase ,yith decreasing 
[ ,Ire earth ion radius until Tm3+ is reached, then both decrease . 
For \"3+, both the range of solid solution and lattice-constant difference 
Wl' I'C substantially larger t,han those for Ho3+ ,,,ith the same size . 

SCUl\RIDEU et al .57 also believe that in these solid solutions, the 
(: :1

3 
- ions in a sites are replaced by the excess rare-earth ions . They 

In''alion that I said, in privatc communication, that the solid solution 
!'1 ly be of th e "interstitial and/or yaeancy types instead of substitu­
i inna l and thus results in a defect strncture". I cannot remember 
· \ al·t!y what I said but surely therc are no interstitial sites in t.he 
: Il'nct structure t o be occupied. However, I did think it probable 


