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Figure S1 Evolution of the energies of the So(*A) and S;(*A) electronic states of the AtO*(H20) system computed at the NEVPT2/AVTZ level of
theory as a function of the HoO-AtO* bond distance and of the /OAtO bond angle.



Equation S1 c-SOCI compositions of the five lowest spin-orbit coupled states at the equilibrium spin-restricted-singlet
AtO* (H,0),, (n=3-5) geometries.

[Woy = 73%[So(*A)) + ...

Ty = 24% |T0(3E*)>MS:+1 + 24% ]T0(3E*)>MS:_1 + 26% |T0(3E*)>MS:0 + ...
n=3110s) = 18%|To(*S7)),, _, +18%[To(*T 7)), | +33%|To(*E7)) .o+

|Us) = 44% |T0(327)>MS:+1 + 44% |T0(327)>MS:_1 + ...

Wyy = 76%|S1(*A)) + ...

[Woy = 82%[So(*A)) + ...
(1) = 36%|To(®E7)) .y +36%|To(*E7)),, __, +25%[Ti(*ID)),, o+ ...
n=41{10s) = 43%|To(*S7)),, | +43%[To(*T 7)), + -

Wa) = N%[TiC)),, , + 1%[TiCI)),,  +58% [ To(*E7)),, o+ -
(W) = 55%[S1("A)) +21% [Ti (P10, +21% [T (*ID)),, ) + ..

[Woy = 83%[So(*A)) + ...

|U) = 32% |T0(i’>z*)>MS:+1 + 32% |T0(32*)>Ms:_1 + 33% |T1(3H)>MS:0 + ...
n=51{10s) = 41%|To(*S7)),, _ | +41%[To(*T7)),, __, + -

W3y = 16%|TiCI)),, ,, +16%[TiCI)), 4+ 50% [To(*S7)),, o+ ...
(W) = 44%[S1(*A)) +26% [T (*ID) ), ., +26% [T (*ID)),, -




