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Aspartic acid in the gas-phase

Effect of genetic operators

It can be easily observed that enforcement of diversity in the initial population does improve

the speed of the exploration both for the best case scenario and on average, even in the

presence of a large dispersion between single runs. Note that even for “missing” structures

the nearest neighbour was not far from the arbitrary cut off of 0.2 Å and even in the worst

case scenario these are high lying conformers. Moreover the missing structures do not change

among different runs. This could have been expected taking into account the workflow of a

general EA and, in particular, the way in which the Island Model tries to preserve diversity.
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The results show that the mutation does speed up the exploration (as evidenced by the

slightly higher number of missing structures and RMSD) and, at variance with crossover,

plays a critical role. As a matter of fact, the global energy minimum is not properly located

in the absence of mutation. This confirms that for PES explorations EAs behave more like

“hill climbers” than “hyperspace samplers” (as is the case, for instance, in combinatorial

optimization). This finding is reasonable if one thinks that the algorithm just works with a

very limited sub set of degrees of freedom, so that very large populations would be needed

to obtain an unbiased sampling of different regions of the search space. Note however that

increasing the mutation rate above the default value (0.3 for parents and 0.5 for children)

did not result in any significant benefit (data not shown).

Table S1: Results of the IM-EA runs on Asp without either crossover or mutation.

run # calc. # miss RMSDmax (Å) ∆E(kJ/mol)

no CO 3700 1 0.2068 21.956
no CO 2000 0 NA NA
no CO 3300 0 NA NA
no CO 3500 1 0.2483 54.229
no Mut 700 9 0.2279 0.
no Mut 700 11 0.2112 0.
no Mut 500 9 0.2482 0.
no Mut 1400 11 0.2141 0.

Figure S1: Summary of results for the IM-EA searches with DFTBA. The panels are
analougous to those of Figure 2 in the main text
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Silver ion in aqueous solution

Figure S2: Starting templates for the Ag+(aq) searches. Left: planar geometry. Right:
octahedral geometry. Ag−O and nearest neighbour O−H distances are shown in Å.
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Figure S3: Distribution of ion-oxygen distances for the first CREST (left) and IM-EA/XTB
search for the Ag+(aq) ion PES.

Figure S4: Clustering validation scores for the first IM-EA/XTB run as a function of the
number of clusters k.
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Figure S5: Clustering validation scores for the first CREST run as a function of the number
of clusters k.

Figure S6: Medoids obtained from the first CREST run. Selected Ag−O and O−H distances
are shown in Å.
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Figure S7: Clustering validation scores for the IM-EA/B3SC run as a function of the number
of clusters k.
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