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THE STRUCTURE OF MIARGYRITE

Introduction. The structure of miargyrite (A@Sbsz) has been determined

in part by Hofmann (1938) and more completely by Knowles (1964). Hofman
located the heavy atoms from the strong reflections, but made no inten-
sity measurements. Knowles made a complete determination with a single-
crystal diffractometer. His results were considersbly different, giving
the space group Cc rather than the more centrosymmetric ¢2/c of Hofman.
Least-squares analysis gave an R value of 0.27 for the Cc group but only
0.13 for C2/c. Since all other possibilities have been eliminated by
the systematic extinctions, C2/c was taken as the spece group. The
following investigation was carried out to verify this structure.

Experimental. The sample wes supplied by Prof. Barclay Kamb and is

from the Kelly Mine at Randsburg, California. Because of high absorption
an attempt was made to grind a sphere of the material, but anisotropic
hardness resulted in prolate ellipsoids elongated along the b axis.

The one I used measured 0.16x0.17x0.22 mm, and an absorption correction
was applied for a sphere of diameter 0.017 cm. M was calculated as

1187 cm~1 from the International Tables of X-ray Crystallography, and the

structure factors were calculated with the CRYRM computer program written
by David Duchanp.

The intensities were measured by the multiple-film Weissenberg
technique, using both unfiltered Cu and Cu Karadiation. The two crystals

I exemined showed some damege from grinding; the reflections with small 8
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Atom
Ag(1)

Sb(?)
Sb(2)

5(4)

‘Knowles

0.0000
0.0091+0

0.258540.

0.7486+0.
0.1457%0.
0.861240.
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0.0000
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.052640.
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Table 2. Atomic Co-ordinates
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were especially diffuse, so many of them are suspect. Although Knowles
used a diffractometer, his data may be subject to some of the same
error. An additional error in this work is the fact that the spots
vary considerebly in shape. Structure factors for the zero-layer line,
as measured in this work, are compared with Knowles' in Table 1.
Measurement of the others is in progress.

Discussion. Packing considerations suggest a structure similar to
that of galena, but the S atoms, as determined by Knowles, vary con-
siderably from the postulated positions. Furtherm&re, there are two
non?equivalent sets of Ag atoms and of Sb atoms. The Sb atoms have
trigonal co-ordination, while the Ag atoms have tetrahedral and two-
fold co-ordination. The additional symmetry found in the C2/c space

~group would require thet similar metal atoms be equivalent and would
reduce the number of non-equivalent 8 atoms to two. Thus a slight
shift, such as that shown in Table 2, would result in more "normal"
three-fold co-ordinstion for Ag. It is for this reason that this

project is being done.

I would like to thank Dr. Richard Marsh for his valuable suggestions,
and Drs. Easwara Subramanian, Richard Stanford, and Sten Samson for their
ald and encouragement.
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