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Figure S1: FElements in the test dataset belonging to the Alkaline Farth Metals, Groups 3A to 6A, and the
3d, 4d, and 5d Transition Metals. The plot shows both the number of clusters and the corresponding potential

energy distributions within each category.
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(b) Tersoff vs GAP [Force]
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Figure S2:  Comparison of the performance of the GAP models on the test dataset for elements in the
Alkaline Earth Metals, Groups 8A to 6A, and 3d, 4d, and 5d Transition Metals categories. (a) The energy
error predicted by the GAP models and the corresponding energy errors by the Tersoff models by Manna et
al. (b) Comparison of force errors between the GAP model and the Tersoff models.



o
[Te)

100

[0<eHl]
_— $5900n3%

)

5d Transition

[0 4d Transition

Group6A M 3d Transition

[ Group3A I Groupd4A [ Group 5A

Alkaling Earth Metal

I Alkali Metal

(b)

ny

SO
[E—

el

PO

[T ed
uy

[t
[ ss
s

as

o v 9o v o
S N B

9|qelS %

Figure S3: The success rate in predicting normal modes using our trained GAP models. The success rate is

defined as predicting all the modes to be positive for stable nanoclusters.



Table 1: Temperatures used for performing dynamics simulation.

Element Temperature (K) Element Temperature(K)
Ag 300 Cs 150
Al 300 Cu 300
As 300 Fe 300
Au 300 Ga 150
B 300 Ge 300
Ba 300 Hf 300
Be 300 In 200
Bi 200 Ir 300
C 300 K 150
Ca 300 Li 200
cd 200 Mg 300
Co 300 Mn 300
Cr 300 Mo 300
Cs 150 Na 200
Cu 300 Nb 300
Fe 300 Ni 300
Ga 150 Os 300
Ge 300 Pd 300
Hf 300 Pt 300
In 200 Re 300
Ir 300 Rh 300
K 150 Ru 300
Li 200 S 200
Mg 300 Sb 300
Mn 300 Sc 300
Mo 300 Se 300
Na 200 Si 300
Nb 300 Sn 200
Ni 300 Sr 300
Os 300 Ta 300
P 150 Te 300
Pb 300 Ti 300
Pd 300 T1 200
Pt 300 \% 300
Rb 150 \%% 300
Re 300 Y 300
Rh 300 Zn 300
Ru 300 Zr 300




