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Fig. S1 (A, B) The optical absorption spectra and (C, D) the components of the Kohn—Sham

molecular orbital of [Au;;(PPh;3)sCl,]'* and [Au;3(dppe)sCl,]3*. The alphabets and numbers are

the first three excited states. Red and blue colors denote positive and negative phases of the

wavefunction for selected molecular orbital, respectively. The isosurface value is + 0.02 a.u.
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Fig. S2 Time evolution of Kohn—Sham molecular orbital of (A) [Au;;(PPh;)sCl;]'" and (B)
[Au;3(dppe)sCl,]*" NCs. The colored solid lines represent the high energy excited states (HE,
blue), low energy excited states (LE, orange), and the lowest unoccupied molecule orbital
(LUMO, green) and highest occupied molecular orbital (HOMO, black) for each ligand Au
NCs, respectively. Population evolution of the initial states of the (C) [Au;;(PPh;3)sCl,]'* and
(D) [Auy3(dppe)sCl]*" NCs during the hot-electron relaxation process, corresponding to their

lifetimes indicated by colored Arabic numerals.



