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that t here might 1)(' a YilCnnoy or comlJinalioll yacancy-inteJ'stili 
sit uation. It. is somewhat di ffioult, to uelieve that t.he large iOlls f 

the same' ::;pecies a]'(' going ini o both c and a sites simlll Lnneollo;ly CY, 

though th ere is li ttle CyjdrllC0 to tho contrary. Perhaps the 111f , 

Euhsinnti;Jl c \-idel1 C'C' i;: gin'll by the gennanate garnets, with r<ll , 
earth iOllS ill a. sites, mack by MILL' , , .... hioh sce-m to require lure; 
c-sit e and small er a-site ic)])s. But there is evidenco t o support, at lea, 
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Fig. 5. Lattice constant vs x 
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tentatively, the subst itut.ional or combined vacancy-interstitial hyp' 
thesis, and this cyiclellee is our own 45. , Ve have made several specillH'1 
with inereasill g Y 203 : Ga 20 3 ratios _ A plot of the lattice constant. .. 
composition is gin'n in Fig . 5. TIl e lattice constant of the idc;1Ji. 
stoichiometric garnet is 12.27 '1 A while that obtained for the "game; 
in the 3: 3.25 specim('n, "'hioh \ms Dot single phase, was 12.'13S.1 

a very large incrcase indeed. The maximnm laU,ice constant, 12. 4--11 .i 

in the systcm ,.-as rel)orl.ed hy SCJI-;smDER et al .57 for the 1: 1 pl i 
The m aximnm soli d solution probably has the mEo 3: 3.42 or !I 
formula Y3. 7-1C::t.U~012' The specimen with Y203:Ga203 of 3:3) 

Crystal ch('misll'Y of the garncts :)­
_.J 

i.I'. Y 3.G9Ga4.31012 , was also llot quite single phasc. On th e pc.nrc1 r·r­
,:lil'racl.omeicr patiern taken wit h CuE~ radiation, there are ;:orne 

,\Ira lines wit.h very low in - nsity at sllaeings : 4.17, 3.03, 2 .:-''' A. 
:\'. \'('r! hclcss, the densit.y of the specimen was meflslll'cu 1)~'c-nonH:tri-
,dl\' and found t o be 5.73 g/cm 3 . Now if thc formula of th e "pc'C'imen 
_ ,;ritten {Y3}LYO.GOGa1.31](Ga3)012, assuming ei~ht of t.11 (';;c Pf'l' unit 
",II ,,,illl lati,ice constant 12.430 A, t he th eoreti cal x-ray d(:li~it.\' 
·,""Ildd be 5.67 g/cm3 in good agreement. ,,,ith the mcasUl'c'cl y,,!tll.:. 

.\ny oiher formula requires oxygen a.s , .. ell as Oa vacancies allfl v:rJl,Id 
r\·,.:nIt in lower den sity. The x-ray density, ;).80 g/cm3, of iel('ally 
_toichiomctrie yttrium gallium garnet. is highcr than t hat of 
:Y3}[YO.G9GaJ.31](Ga3)012' but this is actually to be expcctccl. 

J think that it would still be very ~nterestillg t o examinE' t:ll' 
,trnature of a single crystal of this compound. It must. of com">::, 
hare uniform composition if such an invest igation is to be worth\':hik . 
Bul obt.aining such a crystal does not appear to be a simplo t,,--k-

In the Tables 3- 5 inclusive, I have not put down all YaIue-::: h,Y 

a ll investigators . In some cases, I have shown more th an ,)n,; tel 
indicate priority for the particular investigators even though] l!i"Y 

belicve their value is poorer than a later one. In some fe,,- case-c:. I 1. l\ ',' 

!-i'Pll no point in adding a later one if it appears to be poorer tb a:\ i'll 
('ill'Ii rl' one. 

Survey of the ions which en t e l' garnet,s 

While I shall try to cite most references, I do not cXI)('ct 'l.i-: 
,UITCY to be exhaustive of the references. I hope, however , t o "U ;. ,." "I 
ill covering all the ions known to enter the garnets. But. fa!' a \,,_,\,­
('01";CS, I shall not be considering slight amounts of ions that 1,\- nll" 

~jJe et!'oscopie measurements are found in a site. 

(:roup IA 

1. Li+ : a and d sites 

{Ca3}[LiM2+](V3)012 70, M == 1\Ig 
Co 
Ni 
Cu 
Zn 

a = L' ..J.l~ .\. 

l::> AI)·1 

1:2. 3-1" 

1:2. :1: I' 
1 :2.4~1I 

;0 G. BAYEH, Vanadatcs A3B 2V30 12 with garnet strllctUI'C. J . . \ !l1cr. C 'r<ullie 
'J" . ~S (1965) 600. 


