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Comment on “In-Plane Lattice Reconstruction of
Cu(100)”

A low-energy electron diffraction (LEED) analysis o
a clean Cu(100) surface, by Mülleret al. [1], finds
an in-plane lattice contraction of about 1%. Such
effect should be clearly visible in grazing incidence x-r
diffraction, but is not seen in our two independent sets
experimental data. In addition, systematic errors in LEE
are generally accepted to be larger than the reported
effect.

The results of Mülleret al. cannot differentiate between
lateral contractions in different layers, giving only a
average value. Thus, the actual surface could hav
contracted top layer on an uncontracted substrate, o
gradual layer-by-layer decay of the contraction to the b
lattice constant, or a thick uniformly contracted film to
depth beyond LEED penetration. Any of these models
inconsistent with our x-ray diffraction measurements f
Cu(100), as shown in Fig. 1. Such contractions sho
cause a second displaced diffraction peak or at leas
elongation or asymmetry of the main diffraction pea
Our experimental data in Fig. 1 show a radial scan acr
one of the crystal truncation rods (CTRs) of Cu(10
near the point of maximum surface sensitivity [2]. Und
the chosen diffraction conditions, the penetration depth
more than 1000 Å; the CTR then includes contributio
from both the surface and all bulk layers within this dep
The data show only one resolution-limited peak close
the positionq ­ 1, as expected for an ideally terminate
bulk lattice. Any of the above interpretations of the LEE
result [1] would contribute a second component to the l
shape displaced inq by 1%, as shown by the continuou
curve in Fig. 1, calculated for a 1% contracted top lay
The resolution of our data is sufficient to exclude any 1
laterally contracted layer (within the penetration dep
as a component of the Cu(100) surface structure; eve
a contracted top layer were considerably disordered
suggested by the dashed curve, it should still contribut
pronounced asymmetry to the measured curve.

Regarding the reported LEED intensity analysis, t
0.02 Å effect is close to the quoted error bar (0.01 Å).
Müller et al. [1] state, this error bar describes only statis
cal uncertainties. They could not check all of the possi
systematic errors. A round robin conducted on Cu(10
in 1987 [3] showed that systematic errors in LEED cou
then be as large as 0.03–0.07 Å. For comparison, syst
atic errors in bulk x-ray crystallography are often an ord
of magnitude larger than statistical errors [4]. Furthe
more, discrepancies due to differentR factors are typically
on the scale of 0.01–0.03 Å for simple clean surfaces.
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FIG. 1. X-ray diffraction measurements (circles) of a
Cu(100) surface taken at X16A, NSLS. The scan is
the crystallographic directionfq, q, 0.1g, varying the moment
transfer componentq parallel to the surface (expresse
reciprocal lattice units). X rays of energy 8.7 keV were
at an incidence and exit angle of 0.87±. The calculated cur
are described in the text.

nally, several nonstructural parameters should hav
optimized by Mülleret al. [1], especially the atomic s
tering potential.

In conclusion, x-ray diffraction results do not con
the reported lateral surface contraction, while the
analysis in question is most likely not accurate eno
establish such a contraction.
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