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Comment on "Speckle in the Diff'raction Patterns of
Hendricks-Teller and Icosahedral Glass Models"

In their interesting Letter, Garg and Levine discuss
speckle in the diffraction patterns of Hendricks-Teller
and icosahedral glass models. The purpose of this Com-
ment is to point out that diffraction speckle is not specific
to these models, but is instead a general (though often
unobservable) property of a wide range of disordered
materials. Diffraction speckle in the calculated structure
factors of simple metallic glass models has been previ-
ously discussed and high-resolution scanning transmis-
sion microscope dark-field images of thin amorphous
films have also been interpreted in terms of random in-

ter ferences. The standard speckle analysis is con-
structed for the case of randomly placed atoms, but the
phenomenon appears in amorphous materials with
short-range order because the speckle due to the large
number of distant uncorrelated atom pairs is comparable
in size to the scattering contributions from the relatively
small number of correlated close neighbors. As pointed
out by Garg and Levine, speckle effects are not usually
seen in x-ray and neutron-diffraction experiments be-
cause the k-space resolution width of typical experiments
is much larger than 1/L, where L is the sample size.

It is instructive to discuss speckle within the context of
structural uniqueness because the true structure factor of
a given sample is sensitive not only to the "average"
structure of the material but also to the detailed atomic
arrangement in that particular sample and it is dif-
fraction from (relatively) distant atom pairs that leads to
speckle. The members of an ensemble of perfect crystals
of a given structure are essentially identical; their
diffraction patterns are therefore identical and there is

no speckle in the structure factor. Each member of an
ensemble of Hendricks-Teller, icosahedral glass or "nor-

mal" glass samples is, however, unique though all
members of the ensemble were constructed with the
same statistical law governing atomic positions. The
diffraction pattern from each sample is therefore dif-
ferent and displays speckle since it includes random con-
tributions from spatially uncorrelated distant atom pairs.
Furthermore, since quasicrystalline samples with random
phason strains must each have a different atomic ar-
rangement in detail, it is to be expected that their true
structure factors are unique and hence show speckle.
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