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Auger Spectra

(a) (b)

(c) (d)

Figure S1: Top: Auger spectra of the clean Al5Co2(001) surface (a), of the Pb film before
dewetting (b) and after dewetting (c,d). Bottom: SEM image after dewetting.
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Contact Angle Measurements

Contact angles were measured as schematically described in Fig. 2. We calculated the

average contact angle (θavg, Fig. S2), i.e. the average of the apparent angle values (θapp)

and the fitted angle values (θfit, determined from curve-fitting) to avoid any errors due to

local distortions or errors subjective to points chosen for curve fitting.1 The average contact

angle values were found to be independent of the droplet size as well as of the tilt angle.

(a) (b)

Figure S2: (a) SEM micrograph showing Pb droplets on Al5Co2(001). A few droplets
are curve-fitted (black circles) for contact angle measurements. The red labels are used to
identify the droplets of Tab. S1. (b) Schematic representation of the different contact angles
mentioned in the text.

Table S1: Contact angle measurement for Pb/Al5Co2(001).

Droplet size (µm) Contact angles (degrees)
θfit θapp θavg

1 1.36 98.6 85.4 92
2 1.62 101.3 86.3 93.8
3 1.78 101.8 85.9 93.85
4 2.04 102.8 86.7 94.75
5 2.29 103.3 88.5 95.56
6 2.38 108.9 89.8 99.35
7 2.41 109.1 89.6 99.5
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Surface Energy Calculations

According to Ref.,2 the surface energy γclean of an elemental metal can be calculated using

the following method. We consider a solid with a finite number n of infinitely extended

planar atomic layers, and a slab of finite area A embedded in this solid. The slab has n

layers, each with N` atoms. The surface energy is given by

γclean = lim
n→∞

Eslab(n) − nN`Ebulk

2A
(1)

where Eslab(n) is the total energy of the slab and Ebulk is the energy per atom of the infinite

bulk. The factor of 1
2

in this equation comes from the fact that the slab is bounded by two

symmetric surfaces.

In the case of compounds, the stoichiometry of the slab is in general different from the one

of the bulk. The surface energy is then determined as a function of the chemical potentials.3

The chemical potential of species i (µi) is defined as the derivative of the Gibbs free enthalpy

G for a given phase with respect to the number of particles i and fixed numbers of other

particles {Nj} apart from Ni:

µi =

(
∂G

∂Ni

)
P,T,Nj

(2)

For condensed states, the Gibbs free enthalpy per particle can be taken as the total energy

per atom calculated at T = 0 K, i.e. as the cohesive energy (Ecoh = the energy required

to separate the elements into neutral atoms at T = 0 K and atmospheric pressure P ).

Indeed, the Gibbs free enthalpy G(T, P,N) can be expressed using the Helmoltz free energy

F (T, V,N): G(T, P,N) = F (T, V,N)+PV . Under normal pressure ('1 atm), the difference

between the Helmholtz free energy F and the Gibbs free energy G (F −G = −PV ) is almost

zero for a solid. In addition, the temperature-dependent term is assumed to be negligible,

based on the argument that there is a partial cancellation of the TS term (S is the entropy)

with the contributions of the lattice vibrations to the internal energies (3kBT
∑
Ni) , at

least in the limit of the validity of the equipartition theorem.
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In the case of a simple metal, the previous statements imply that the chemical potential is

simply given by the cohesive energy. For exemple, the chemical potential for Al in bulk Al is

µbulk
Al = EAl

coh. In the case of a compound, the chemical potential is given by the Gibbs phase

rule (equilibrium conditions). For AlxCoy, it implies that : (x + y)µbulk
AlxCoy

= xµAl + yµCo

where µAl and µCo are the chemical potentials of Al and Co in AlxCoy.

When compound surfaces are modeled with symmetric slabs, the surface energies are

given by

γclean = lim
slab

E(Ni)−
∑
Niµi

2A
(3)

where µi and Ni are the chemical potentials and number of atoms of type i in the slab. In

the previous equation, the numerator can be understood as the difference between the total

energy of the slab and the energy of the corresponding bulk with the same stoichiometry.
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Bulk, Surfaces and Interfaces: Thermodynamic Results

Table S2: Cell parameters, cohesive energies and (111) surface energies of Al and Pb metals.

a (Å) Ecoh (eV/at.) γ(111) (meV/Å2)
Al 4.04 -3.50 50.1 calc.
Al 4.044 -3.434 55.52 calc.
Al 4.045 -3.396 71.17 exp.
Pb 5.03 -2.94 17.8 calc.
Pb 5.054 -2.924 17.28 calc.
Pb 4.955 -2.039 27.510 exp.

Table S3: Surface structures and energies (meV/Å2, calculated with µAl = µbulk
Al ) for pristine

surfaces considered in this work. The labels are those used in previous references. According
to Ref.,13 two models (PB−4Co and PB) are conceivable for Al5Co2(21̄0). The comparison
between experimental and simulated STM images does not allow any discrimination between
these two models, which differ by the number of protruding surface Co atoms. In this work,
we built a surface model which locally presents at the surface the atomic arrangements of
both PB−4Co and PB models.

Surface Al13Co4(100) Al5Co2(001) Al5Co2(21̄0)

Surface cell (1×1) (
√

3×
√

3)R30o (2×1)

Model PAl,Co−

24 (Ref.11) PAl
22 (Ref.11) P

√
3×
√
3R30o

6 Al miss (Ref.12) PB−4Co (Ref.12) 〈PB−4Co, PB〉
Our work 68.1 65.6 83.8 78.6 87.6

Refs. 68.011 83.612 79.312

Table S4: Interfacial and modified surface energies (meV/Å2) for Pb/Al13Co4(100) models
considered in this work.

hexagonal-like pseudomorphic-like MD-like
γsubstratemodified 40.9 40.6 36.7
γinterface1 23.1 38.1 18.9
γinterface4 42.3 38.0 44.5
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Table S5: Interfacial energies (meV/Å2) for Pb/Al5Co2(21̄0) (PB−4Co model).

Pb-adlayer thickness γinterface θ
1 36.0
2 52.7 86
3 51.3 82
4 47.1 68

Figure S3: Bulk structures of Al13Co4 (top) and Al5Co2 (bottom). Color code: Al=blue;
Co=magenta.
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Pb(111)/Al(111) : DOS and STM Images

Figure S4: Theoretical (a) and Fourier filtered experimental (b) STM images (Vbias = −0.5
eV, 6×6 nm2) for a lead monolayer over Al(111).

Figure S5: DOS for Pb(111)/Al(111). The considered system is built with 2 Pb-adlayers
over the Al(111) substrate. The contributions of the Pb interfacial layer and the topmost Pb
layer are shown in red and green, respectively. The contribution of the interfacial Al layer
is shown in blue.
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Bader Charges

Table S6: Bader charges ∆Qx carried by interfacial atoms. The value is averaged over the
atoms of the considered layer.

System Nb Pbint Alint Alint-1 Coint-1

Pb(111)/Al(111) 1 −0.04 0.02 0.02 -
Pb(111)/Al(111) 2 −0.04 0.02 0.00 -
Pb(111)/Al(111) 3 −0.04 0.02 0.01 -
Pb(111)/Al(111) 4 −0.05 0.02 0.01 -

Al13Co4(100) 0.23± 0.08 0.94± 0.10 −3.26± 0.20
Pb(111)/Al13Co4(100) 1 −0.06 0.36 1.00 −3.42
Pb(111)/Al13Co4(100) 2 −0.08 0.27 1.00 −3.33
Pb(111)/Al13Co4(100) 3 −0.06 0.32 1.00 −3.43
Pb(111)/Al13Co4(100) 4 −0.10 0.30 1.00 −3.37

Al5Co2(001) 0.67± 0.20 1.24± 0.05 −2.92± 0.45
Pb(111)/Al5Co2(001) 1 −0.06 0.76 1.25 −3.05
Pb(111)/Al5Co2(001) 2 −0.08 0.76 1.27 −3.02
Pb(111)/Al5Co2(001) 3 −0.06 0.74 1.26 −3.02
Pb(111)/Al5Co2(001) 4 −0.10 0.76 1.26 −3.01
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