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Fig S1. Relative energies (kcal/mol) of the low-lying isomers of He,O%*, Ne,O%* and
Ar,O%* calculated at CCSD(T)/aug-cc-pVTZ//M06-2X/aug-cc-pVTZ including zero-
point correction to Gibbs free energy from M06-2X/aug-cc-pVTZ. T, diagnostic values
of the converged CCSD wavefunction are shown within parenthesis.
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Fig S2. Molecular graph of (a) He,O%* and (b) Ne4O?* showing bond path and (3, -1)
bond critical point.
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Fig S3. Root-mean-square deviations (RMSD) of the Dy, structures of (a) He,O%* and
(b) Ne4O?* at 350 K during 20 ps Born-Oppenheimer molecular dynamics simulations.

Table S1. Electron density (p), Laplacian of electron density (V2,) and electronic
energy density H(r) at the O-He and O-Ne bond critical points.

Bond o} V2, H(r)
He,O%* O-He 0.13 0.39 -0.032
Ne,O%* O-Ne 0.11 0.44 -0.016

Table S2. Fragmentation energies (kcal/mol) of He,O%* and NesO2* clusters
calculated at M06-2X/aug-cc-pVTZ including zero-point correction. Fragments were
considered at their lowest energy structures.

Pathway Dissociation energies
He,O0%* — He,O%* (Triplet) + 2He 7.9
He,O0%* — HeO?%* (Triplet) + 3He 41.8
Ne;,O%* — Ne,O?%* (Singlet) + 2Ne 43.9

He,O%* — NeO?* (Singlet) + 3Ne 121.6




Cartesian coordinates of the optimized geometries shown in Fig S1 calculated at MO6-

2X/aug-cc-pVTZ.
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