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CRYSTALLOGRAPHIC DATA FOR RARE-EARTH ALUMINUM GARNETS

C. B. RuerNSrErN AND R. L. BanNs, Bell Telephone
Laboratories, f nc., Murray Hill, Neut Jersey.

The rare-earth aluminum garnets may be represented by the general
formula RsAlzAIrOrz, in which R represents the rare-earth ion. This note
presents the indexed r-ray powder data and indices of refraction for
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terbium, dysprosium, holmium, erbium and thulium aluminum garnets
which wil l be hereafter referred to as TbAlG, DyAlG, HoAIG, ErAIG
and TmAlG. The description of the magneto-optical properties of these
materials will be published elsewhere by Rubinstein, Van Uitert and
Grodkiewicz.

The powder diffraction photographs were taken with a Straumanis-
type Norelco camera oI 114.6 mm diameter using CuKa radiation and a
Ni filter. Corrections were made for film shrinkage. The data so obtained
are given in Table 1.

The lattice parameters used to calculate the spacings reported in
Table 1 are given in Table 2. A conservative estimate of the error for the
lattice parameter gives 3o l imits of +0.003 A. In addition, the color.
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SampIe Color

Lattice
parameter

A

Calculated
c-ray density

g/cm'

6.063
6.  193
6.297
6.397
6 . 4 7 6

Index of
refraction2

TbAIG
DyAIG
HoAIG
ErAIG
TmAIG

Colorless
Pale yellowl

Pale yellow

Golden yellow

Pink
Pale green

t 2 . 0 7 4
12.o42
12.O11
1 1 . 9 8 1
rt.957

1 . 9 7 2
1 .862
I  . 8 5 r
1  . 852
1  . 85s

I The pale yellow color exhibited by some samples might be due to lead impurities from

the flux in which the crystal was grown.
2 Sodium D ( I :5890 A).

f-ray density and index of refraction are also given in Table 2. The index
of refraction was determined by means of the Becke line method. An

estimate of the probable error for the index is *0.002. All these ma-

terials exhibit conchoidal fracture.
The ErAIG lattice parameter agrees with the value 11.98 A d.te.-

mined by Bertaut and Forrat (1956), but our value for DyAIG differs
signifi.cantly from their value of 12.06 A. Unfortunately, no other pow-

der data have been reported, so further comparisons are not possible.
The authors wish to thank D. J. Nitt i for taking the photographs and

L. G. Van Uitert and W. H. Grodkiewicz Ior growing the crystals (to

be published). We also wish to thank S. Geller for many useful discus-
stons.
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Hey (1939, 1954) has carefully analyzed the problem of presenting the

chemical analysis of minerals. He recommends using the experimentally
determined density and cell dimensions, whenever possible, to convert

chemical analysis to chemical formula. For the special case of minerals


