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l\JrLr: has sllcccl'd('d. in making the gnl'llcts C(3)ln~ ; (;e30 1 2 all'] 

Cd~Mll~ I( \ .;\°12 -17 . }\JIL l: has also sllccecc1('cl in making t \YO germanutl 
garnets ,,-ilh Rh3-+- ions in the a sitcs<l7, namely those ofCa2~ and ('<12-. 

It should be mentioned here that l(EITll and Roy 56 and SCHXEIDEIL 

l~o'l'H aJHl \VA1USG 57 haye also lwd indication that rare eartbs (n 

yttrium replaced Ga3+ or AI3+ in th e gallium and. aluminum garnct~. 
I shall lea,e this, however, for latcr discllssion. 

The latl'ice constant., 12.251 A, for Ca3Ga2Ge301~ given b,: 
SWANSON ct al:18 seems small relativc to either one gin:Il for the Cr 
garnet. The order seems more nearly correct for the 1In geoup of 
gennanate garnets_ For thc In garnet, l\ITLL' gives two different valu(:~ 

12.62 and 12.59 A. The first was obtained for a hydrothermally 
synthesized garnet, the second for one prepared by solid state reaction. 
Inasmuch as the values MILL' obt,ained for his hydrothermally syn
t.hesized ga.rnets are generally high by about 0.03 A, I would speculate 
that the lower one is the more nearly correct one for the pure garnet. 

Among t.he cadmium garnets, again the value for the Y compound 
looks high, while the value for the Ga compound seems low. 

I think it worth emphasizing that in the case of some of tht 
germanates, there may be a question rega.rding ideal st0ichiometry 
and some of the differences in lattice constant may be reflections ~f 
difficulties in this regard. Even when there is no difference between 
investigators, the garnet phase could still not be of the ideal st.oichio
metry. 

Rare-earth alu m inum, iron and galliUl.ll gal nets 

Lattice constants for these garnets are listed in Table 5. The 
lattice constant value given by YODER and KEITII 40 for the first known 
aluminum garnet is 12.01 ± 0.02 A, BERTAUT and :FOHRAT 58 giw 
12.02 A, GILLEO and GELLER 59, 12.003 A, and EULER and DRUCE1~, 
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of substituted yLtrinm-iron garnet 3YZ0 3 · !rM20 3 • (5-:1;)]<e20 3 - Physic. Rc\"· 
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Cryslal chemistry of the garncls 

Table 5. Rare earth aluminulIl, hon and gallium garnets 

1 
Cd 
'II> 
D~' 
Ho 
Er 
Tm 
Yb 
Lu 
1 
La* 
1)1"* 

Xd" 
PI11* 
Sm 
Eu 
Gd 
Tb 
Dy 
Ho 
Er 
'I'm 
Yb 
Lu 
y 

Pr 

Al 

Fe 

Ga 

* Hypothetical. 

12.0140,56,12.02 59,12.000 12,12.003 50 

12.1PS, 12.113 12,12.11160 
12.07461 
12.06 58, 12.042 61 

12.011 G1 

11.98 59,11.981 61 

11.957 60 

11.929 60 

11.912 60 

12.376 4 ,62 
12.767 63 

12.646 63 

12.60 62, 12.596 64, 12.600 63 

12.5762,12.561 63 

12.52462,12.53064, 12.5286 5, 12.529 63 

12.51862,12.49863 

12.47962,12.47264,12.471 63 
12.44762,12.43663 

12.41462,12.40563 

12.380 62,12.37563 

12.349 62, 12.347 61 

12.325 62, 12.323 63 

12.29162, 12.30263 
12.277 62,12.28363 

12.3058,12.27359,12.280'",12.27557,12.27466 
12.57 58,12.545 43 
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