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LEED Images

Low energy electron diffraction images are presented as a function of coverage and sample annealing
temperature. All images were taken with a primary beam energy of 61 eV.
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Figure S 1: LEED patterns as a function of Zn coverage and annealing.
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Details of SRPES fitting procedure

After subtracting a linear background corresponding to the low-BE profile, all SRPES data were fitted with a
superposition of Doniach-Sunji¢ (DS) lineshapes,' an analytical function that takes into account screening by
conduction electrons and their interaction with the photoelectron during its escape from the metal. It follows
the form:

(1-a)
Y(E) = cos [n?a +(1—-a)tan™? (5)] (E?+y%) =z,
where FE is the energy relative to the peak maximum (at E=0 in this form), y is a Lorentzian-like lifetime
broadening, and o is an asymmetry parameter that describes the shake-up processes due to the effect of the
conduction band. To account for the effects of instrumental and inhomogenous broadening, each of the DS
profiles was convoluted with a Gaussian of width I".

Thus, each of the fitted components is described by five parameters: its binding energy (Ep), its intensity (I),
and the Lorentzian, asymmetry, and Gaussian (y, a, I') parameters for the lineshape. To reduce the parameter
space, it is assumed that the latter three components are identical for each synthetic peak within a single
spectrum. Moreover, for the Pd 3d
lineshape it is assumed that these
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layer (at higher binding energy), in addition to the dominant peak from the bulk states.” With the three-
component fit we find SCLSs of -273 meV (surface) and +530 meV (2nd layer), as well as a bulk peak
binding energy of -334.94 eV, all in excellent agreement with the previous study. We have therefore chosen
to take the lineshape parameters derived from the three-component fit to treat all of the Pd 3d spectra.

The procedure described above is virtually identical for the fitting of the Zn 3d core level. However, there are
a few key differences. The spin-orbit splitting in Zn 3d is not sufficient to treat only the 3ds,, peak in the
analysis, and hence each spectrum is fit with a series of DS doublets. As with the Pd 3d data, the doublets all
comprise identical y, o, and I parameters, but additionally comprise two additional parameters for the spin-
orbit splitting (Aso) and the branching ratio (). Because of the low binding energy of the Zn 3d core level
(=9 eV) and its susceptibility to influence by the local crystal field,” we find a larger variability in these
lineshape parameters when fitting the doublets, as described in the MS text. The data were considered to be
well fit when the y* value was not reduced by the addition of any new identically-shaped doublets. The fits
were improved by iteratively fitting the dataset, allowing parameters to vary in turn, until the x> values for all
spectra were below an acceptable threshold. To ensure self-consistency of the dataset, the iteration was
finalized when the parameters o, 3, Y and the SLCSs were identical across all fitted spectra.
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