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CRYSTALLOGRAPHIC DATA FOR RARE-EARTH ALUMINUM GARNETS
C. B. RuBINSTEIN AND R. L. Barns, Bell Telephone
Laboratories, Inc., Murray Hill, New Jersey.

The rare-earth aluminum garnets may be represented by the general
formula R3A1:A1301,, in which R represents the rare-earth ion. This note
presents the indexed x-ray powder data and indices of refraction for

Table 1. X-Fay Yowter Data for Harw Earth Alesines Garnats, Cukz (3 = 1.54184) Badiation.

ToAlG OyAlG HoA1G EFAIG TuAlG
k1 1 d (a) 4 (a) d {A) d () d (&) d (8 d (4] o (W) ¢ (4] &{n)
visuat obsd  calcd obsd  calcd obsd  cated cbsd  calcd olsd  calcd
2n 9 4,910 k.929 b912 4,916 4,895 4.503 U886 4.9 h.BBI 4,88
220 4 4.267  L4.269 255 4.257 LRI - 232 b.238 hoggs  Soz27
321 T 3,217 3.ee7 3.216  3.218 3.209  3.210 4098 3202 3196 A%
400 6 3.016  3.019 2.998 3,011 3.000  3.003 2930 2,995 2.985 2,989
420 10 2,691  2.700 2.691  2.693 2,687 2.606 2.E7 2,679 EETI Z.6TM
4z2 b 2.456 2,485 2,458 2,458 2.451  2.452 zlls ziuee bk AN
s21 5 2.197  z.20% 2.198  2.199 2,192 2,193 2.186 2,187 2183 L83
811,53z [ 1.953  1.959 1,952 1,953 1.948  }.948 1041 1,98k lLem 1,850
831 3 1,780 1.780 1775 1,775 1,70 1.7 | 768 1. 76T 1782 1,783
4l ¥ 1.7%3 1,743 1.736  1.738 1,733 1.734 1,728 1788 L7 1,728
640 B 1671 1.67% 1.668  1.670 1,665  1.666 1661 1.860 LB 1.6%8
721,633,552 3 1.642 1,643 1.639 1,639 1.634  1.63k 1,828 1,680 1627 1.827
slz 4 1.610  1.613 1.609  1.609 1.604  1.605 1806 1,801 LE98  1.598
732,651 H 1,532 1.533 1.527 1,529 1.524  1.525 [BE. - 1517 1,519
800 3 1,508 1,509 1.505 1,505 1.500  1.501 1438 1,450 gk 1,495
840 1 1,349 1.350 1.345 1,346 1,382 1.343 1,338 1.3%0 1,336 1,337
82 3 1,315 1.317 1313 1.31% 1,309 1.311 L30T 1,7 130k 1.8
921,761,655 ) 1.301  1.302 1.298 1.298 1.295  1.295 129 1.292 [ S
664 ) 1.287 1.207 1.283 1,203 1,279 1.280 L2711 1.277 LET 1278
1040, 864 3 1,120 1.21 1.8 1.8 L1115 LI Lz L0 1,100
1121, 101,963 1 1,076  1.076 1,07 1073 1,070 1.070 1,067  1.067 1,065 1,065
BT 2 1.067 1,067 1.084 1,084 1,062 1.062 1,059 1.059 1,057 1.057
1222, 1064 1 .98 L9793 .9768 9767 _9THk  .97k2 L9722 .9718 .9699 9698
Tz 1 .9103  .9101 L9077 9077 L9054 ,9053 9037 9031 9015 .9013
l_zﬁo_.ﬁeh 3 L9004 8999 .8976  .8976 .90 8952 .8936 8920 8917 8912
14ko, 1282 2 .8298  ,8292 .8271 8210 8250  .8249 0228 8229 .8212  .8212
1442, 1266, 10104 ) L8214 6215 8193 .BI9k 8172 L8172 8152 8152 8136 .BI36
1521,1453,1365 } L1961 L7961 19k L7940 1920 7920 L7900 7900 7883 7084
11103, 1097
1532,1196 1 .T826  .7826
12100,1286 8 L7730 770

terbium, dysprosium, holmium, erbium and thulium aluminum garnets
which will be hereafter referred to as ThAIG, DyAlG, HoAlG, ErAlG
and TmAIG. 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 of 114.6 mm diameter using CuKea 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 3¢ limits of -+0.003 A. In addition, the color,
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TaBLE 2. CRYSTAL PROPERTIES OF THE RARE-EARTH ALUMINUM GARNETS

' |
Lattice Calculated |
. Index of
Sample Color parameter x-ray density | .
| i 3 refraction?
g/cm
Colorless |
TbAIG Pale yellow! ‘ 12.074 6.063 1.87;
DyAlG Pale yellow 12.042 6.193 1.867
HoAlIG Golden yellow | 12.011 6.297 1.85¢
ErAlG Pink 11.981 6.397 1.857
TmAlG Pale green 11.957 6.476 1.855

! 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 (A=5890 A).

x-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 ErAlG lattice parameter agrees with the value 11.98 A deter-
mined by Bertaut and Forrat (1956), but our value for DyAlG differs
significantly 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. Nitti for taking the photographs and
L. G. Van Uitert and W. H. Grodkiewicz for growing the crystals (to
be published). We also wish to thank S. Geller for many useful discus-
sions.
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DERIVING THE FORMULA OF A MINERAL FROM ITS
CHEMICAL ANALYSIS

GasrieilE DoNNAY, Geophysical Laboratory, Carnegie
Institution of Washington, Washington, D.C.

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



