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Figure S1: Total electronic energies as a function of R distance at θ = 0◦, 90◦ and 180◦ from
MP2, CCSD(T) and CCSD(T)-F12 calculations using different basis sets for the [Ar2H]+

cation.
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Figure S2: Influence of the BSSE correction in the equilibrium geometry for different level of
theory (MP2, CCSD(T) and CCSD(T)-F12) using the correlation consistent basis set family,
AVnZ (where n is T, Q, 5 and 6). The CBS[56] extrapolation values are also shown.

Table S1: Vibrational energies (in cm−1) obtained from quantum variational
bound states calculations for the indicated [Ar2H]+ isotopes using the RKHS-
ML PES.

No state(υ) [36Ar2H]+ [40Ar2H]+

0 1367.00 1356.64
1 1672.85 1647.29
2 1977.67 1937.29
3 2277.06 2222.80
4 2345.57 2333.66
5 2568.05 2501.29
6 2620.43 2595.33
7 2691.07 2678.24
8 2847.75 2770.31
9 2886.17 2848.83
10 2976.01 2948.78
11 3114.23 3028.06
12 3136.68 3088.69
13 3251.07 3211.50
14 3366.04 3273.02
15 3372.78 3315.45
16 3463.53 3438.49
17 3480.38 3451.23
18 3593.15 3503.08
19 3599.43 3532.22
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