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Figure S1: A 7900-atom film obtained by depositing atoms with a) average kinetic of 5 eV
(see Fig. lc in the article) and b) average kinetic energy of 25 meV. The density of the film
in panel b) is as low as 0.0252 atom/ A? due to the formation of a columnar morphology and
voids.
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Figure S2: Local density as a function of the distance from the surface (depth) resolved for
thin 5 A slices in the AD-5 model.
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Figure S3: Distribution of the coordination numbers of deposited AD-1.5, AD-5, AD-10
models corresponding to different average kinetic energy of the deposited atoms compared
with the data for the MQ model at the theoretical equilibrium density (see text in the article).
The contributions from the different pairs of atoms are indicated by different colors.



101 — Total
@ g ——- around-Ge AD-1.5 0
S o around-Te S
£ £
S 44 S
D D
& 2 &
0 L T T T T T - I—-' T
0 30 60 90 120 150 180
0 [deg]
10 4 =—— Total
w g - around-Ge AD-10 w
S around-Te S
. 61 .
2 2
8 4 8
D D
a 24 [
0 -

30 60

90
0 [deg]

120 150

180

109 — Total
g ] ——- around-Ge AD-5
around-Te
6 -
4 -
2 -
0 L T T T T T .—.I_--_. T
0 30 60 90 120 150 180
0 [deg]
10 4{ — Total
gd =7 around-Ge MQ
around-Te
6 -
4 -
2 -
0 -y,

90
0 [deg]

120

150 180

Figure S4: Bond angle distribution for the AD-1.5, AD-5, AD-10 models corresponding to
different average kinetic energy of the deposited atoms compared with the data for the MQ
model at the theoretical equilibrium density (see text in the article). The total distribution
and the distributions resolved for the different types of the central atom are shown.
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Figure S5: Percentage of Ge atoms in tetrahedral coordination with respect to the total
number of Ge atoms as a function of the distance from the surface (depth) resolved for thin
3 A slices in the AD-5 model. The percentage is calculated in each slice (blue triangles) and
cumulatively starting from the surface (solid orange line).
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Figure S6: Distribution of the coordination number of the deposited AD-5-vdW model
generated with an average kinetic energy of the deposited atoms of 5 eV, compared with
the data for the MQ-vdW model quenched from the melt at the same atomic density of the
AD-5-vdW model (see text in the article). Both the AD-5-vdW and MQ-vdW models are
generated by adding vdW interactions (see text in the article). The contributions from the
different pairs of atoms are indicated by different colors.
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Figure S7: Bond angle distribution of the deposited AD-5-vdW model generated with an
average kinetic energy of the deposited atoms of 5 eV, compared with the data for the MQ-
vdW model quenched from the melt at the same atomic density of the AD-5-vdW model (see
text in the article). Both the AD-5-vdW and MQ-vdW models are generated by adding vdW
interactions (see text in the article). The total distribution and the distributions resolved
for the different types of the central atom are shown.
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Figure S8: Snapshots of the crystalline atoms identified by the bond order parameter Qg
(see Sec. II in the article) in the simulations of the AD-5 model at 600 K at different times.
The bottom part is the substrate while the upper part is the free surface.
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Figure S9: Snapshots of the crystalline atoms identified by the bond order parameter Qg
(see Sec. II in the article) in the simulations of the AD-5 model at 550 K at different times.
The bottom part is the substrate while the upper part is the free surface.
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Figure S10: Snapshots of the crystalline atoms identified by the bond order parameter Qg
(see Sec. II in the article) in the simulations of the AD-5 model at 500 K at different times.

The bottom part is the substrate while the upper part is the free surface.
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Figure S11: Evolution in time of the number of crystalline atoms during the crystallization at
600 K of the melt-quenched MQ (4000 atoms) and as-deposited AD-5 models (8000 atoms)
with no vdW interactions.
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Figure S12: Evolution in time of the fraction of crystalline atoms during the crystallization
of the as-deposited AD-5 model at different temperatures.
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Figure S13: Distribution of ring lengths of the M(Q models at different densities and of the
AD-5 model. The data refer to simulation at 300 K or, where specified in the labeling, at
600 K before crystal nucleation takes place. Data for simulations including van der Waals
interactions (vdW) are also reported (see text in the article). Darker region in each histogram
with an even number of atoms refers to ABAB rings (A=Ge, B=Te). The distribution for
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AD models is computed for the whole model including the substrate.
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Figure S14: Snapshots of the crystalline atoms identified by the bond order parameter Qg
(see Sec. II in the article) in the simulations of the MQ-vdW model at 600 K at different

times.
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