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Table 5. (Continued)

A | B3 a [A]
Nd Ga 12.5058, 12,5065%:87

Sm 12.35556, 12,4258, 12,43357,67
Bu , 12.40257,65

Gl 12.395%, 12.376°%.%

Th Not reported

Dy 12.3238, 12,307 57,88

Ho 12.2823%7

Er 12.2558, 12,2555%:87

Tm ' Not reported

Yb | 12.20412, 12.20057,%7

Lu L 12.18812, 12.18357.68

12.000 A. The most accurate value for a stoichiometric Y;ALALO,,
is probably 12.002 = 0.002 A. For non-stoichiometric yttrium alumi-
num garnets, the lattice constants are generally higher; they contain
excess ybtrium?3, RTBENSTEIN and BArxs®0.%! have carefully deter-
mined the lattice constants of single erystals of the rare earth aluminun
garnets. These are plotted vs atomic number in Fig.2. If all other
points are correct, then the value for YbAl garnet is about 0.003 Alow.
The authors have tacitly assumed that the crystals grew with ideal
stoichiometry.

Espinosa®® extended studies made by GELLER and coworkers®!"
to cover all the rare earth iron garnets including hypothetical ones:
that is, he determined the lattice constants that the large rare earth
iron garnets would have if they existed. GELLER, WILLIAMS and
SuErwO00D ® had done this for Nd, and BerrauT and FORRAT® had
done so by extrapolation from two points; namely from Y, Fe,Fe; 0,
and {Y,;Nd, ;}TFe,Ie;0,,. Espixnosa® found a value of 12.600 Aa
compared with our earlier value of 12.596 A for hypothetical Ndl
garnet. GELLER ef al.® found for {Y3_,Nd.}Fe,Fe 0,5, a maximur
for x of 1.88. Rausey, Sremzrink and Werss® studying thi

67 1. E. Swansoy. M. C. Morris, R.P.Stixcirierp and E. H. Evax:
Standard x-ray diffraction powder patterns. NBS Monograph 25, Seetion !
(1962) p. 34.
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Standard x-ray diffraction powder patterns. NBS Monograph 25, Section -
(1963) p. 22. .

6 . H. Ramsey, Jr.. H. 8. Steineink and E. J. Weiss, A study of ne
dymium substituted ytrrium ivon garnet. J. Physics Chem. Solids 23 (1967
1105—1110.
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<ystem later found a maximum x of 1.95, claiming also that they
obtained a single-phase garnet with o = 1.95 and « = 12.524 A,
(e maximum they observed, and 0.011 A larger than our maximum
4. We had reported® that single-phase garnets were not obtained
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Pig.2. Lattice constant vs atomic number for rare-earth aluminum garvets.
(Data from Refs. % and %)
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'Pm3' Maximum lattice constant and maximum 2 in {R,_,Pr,}Fe,Fe,0,. and
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hoor yttrium iron garnet lattice constant. (The data for Nd are from Ref.b?,

those for Pr from Ref.%3)




