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Fig. S1 shows XP spectra recorded after deposition of increasing amounts of Zn onto a Au(111)

surface at RT. The gain in Zn 2p and loss in Au 4f intensity with increasing coverage is clearly evident.

Furthermore, the spectra resolve a clear shift of the Au 4f peaks to higher BE
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Fig. S1 a) Au 4f and b) Zn 2p XP spectra recorded after deposition of increasing amounts of Zn onto a
Au(111) surface at RT. Solid vertical lines denote the bulk binding energies of the Au 4f;/; and

the Zn 2ps;; peaks, the dashed vertical line illustrates the invariance of the Zn 2p peak
position with coverage.



Structures obtained after annealing a higher Zn coverage of 0.6 ML Zn deposited at RT on Au(111) to
400 K for 1 min are depicted in Fig. S2. The large vacancy island in Fig. S2a (indicated by the dashed
black circle) is attributed to partial coalescence of the finger-like structures grown off the ascending
Au steps after Zn deposition at RT. Furthermore, the image resolves a larger island on the terrace

(see dashed green line).

a) 0.6 ML Zn; 400 K b) 0.6 ML Zn; 400 K
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Fig. S2 STM images of a Au(111) surface after 0.6 ML Zn deposition at RT and annealing to 400 K: (a)
100 nm x 100 nm, b) 50 nm x 50 nm). In a), the vacancy island is indicated by a dashed black

circle and islands on the terrace are indicated by dashed green lines.



On a much larger scale, the structural irregularities remaining after annealing of a surface obtained
after Zn deposition at RT are seen more clearly. Fig. S3a shows a surface after RT deposition of 0.3
ML Zn and subsequent annealing at 400 K. Besides the irregular shape of the step edges, we find
several vacancy islands in the terraces close to the step edges, which are indicated by dashed black
circles. We assume that these structures were created by coalescence of the finger-like structures at
the Au step edges formed during RT Zn deposition. Furthermore, this image shows a compact island
on the middle terrace (dashed green line). After 500 K annealing (cf. Fig. S3b) two very large

remaining islands are observed on both large terraces.

b) 0.3 ML Zn; 500
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Fig. S3 Large scale STM images of 0.3 ML Zn deposited on Au(111) at RT after annealing. a) 400 K
(200 nm x 200 nm) and b) 500 K (250 nm x 250 nm). Vacancy islands are indicated by dashed

black circles and islands on terraces by dashed green lines.
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Fig. S4 shows series of Au 4f and Zn 2p XP spectra recorded upon annealing the AuZn near-surface

alloys formed during RT deposition of different amounts of Zn. The gain in Au 4f and loss in Zn 2p

intensity upon annealing to different temperatures as well as the gradually back-shift of the Au 4f

peaks to their original position are clearly evident.
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Fig. S4 Series of XP spectra recorded after successive annealing of Au(111) surface covered by

different amounts of Zn (RT deposition, coverage given in each panel).



Fig. S5 shows the complete evaluation of the XP spectra recorded after successive annealing of the

RT Zn deposited surfaces (spectra shown in Fig. S4).
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Full set of XPS results for Zn deposition at RT on Au(111), followed by successive annealing to
the temperatures indicated by the symbols. a) Zn 2p / Au 4f intensity ratio for subsequent
annealing steps, the initial Zn coverages are given in the panel. Inset: Relative Au 4f and Zn
2p XPS intensities. b) Binding energy shifts ABE and c) FWHM of the Au 4f;; and Zn 2psj;
peaks upon annealing. Note that for the 750 and 800 K annealing steps the spectrometer

settings (pass energy) were changed, to obtain a reasonable intensity. Therefore, the FWHMs
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are not comparable to the other measurements. Dashed lines are guides to the eye.



Table SI:  Literature overview of admetal nucleation and growth on the herringbone reconstructed
Au(111) surface. Note that in some cases, which are marked with a *, the literature results
or conclusions are inconsistent. In these cases we provide the values found most
frequently or appearing most plausible to us. Note also, that literature investigations do
not necessarily comment and/or conclude on all aspects addressed in Table S1. Taioy
indicates the temperature where alloy formation has been observed. If possible, partial or
complete alloy formation is distinguished (n.a.: not available).

Metal Taioy Reconstruction Refs
Ti above 350 K distorted above 0.25 ML 13
Cr n.a. distorted above 0.25 ML at RT 45
Mn above RT distorted above 0.2 ML 67
Fe above 323 K intact after 323 K deposition* 816
Co 450 K (partial), intact after RT deposition, 1727
600 K (complete) beginning distortion at 450 K,
distorted at 600 K
Ni 450 K (partial), intact after RT deposition, 2833
550 K (complete) beginning distortion at 450 K,
distorted at 550 K
Mo above 307K* na* 34,35
Ce n.a. intact after RT deposition 3
Ru above RT intact after RT deposition* 3739
Rh 673 K intact after RT deposition, 40,41
beginning distortion at 673 K,
distorted at 798K
Pd above RT* distorted above 0.25 ML at RT 4247
Pt below RT distorted at RT 48,49




Cu below RT* distorted at RT 50-56
Ag below RT* distorted at RT* 57-62
Au - - 29,63
Al 230K intact below 230K, 64,65
distorted above
Sn below 373 K distorted after 373 K deposition 66
Na 200K distorted at RT 67-69
K below RT distorted at RT 68,70
Ba below RT n.a. 7
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