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1.1 Details about the average dye electrostatic potential (Vg )
The average dye electrostatic potential on the TiO, surface was evaluated by the

following [1]:

Ve = nleZ (1)

i=l j=I U

where gj is the ji, of the nq dye point charge calculated by Merz-Kollman method [2,3]
to obtain the atomic charge distributions. And 7;; represents the distances between
these of charges and each of the titanium atoms in the superficial layer of TiO, cluster.
1.2 Details about the number of electron transferred from dyes to TiO, (ncr)

Three terms were defined in the CDA theory based on the fragment orbitals (FO) as

follows:
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where vir and occ represent virtual and occupied orbitals, d; is the number of electrons
donated from A to B, and b; is the electron numbers back donated from B to A; r; is
the close-shell interaction between two occupied FOs in A and B; i and # are index
and occupation number of MO of complex, respectively; Sy, = [ @ () @ (r) dr is the
overlap integral between FO m and FO n; C,,; is the coefficient of FO m in MO i of
complex; and C,; is the coefficient of FO n in MO i of complex. Here FO is the

fragment orbital, and MO is the molecular orbital of the fragment in its isolated state.
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Figure S1. The experimental and theoretical absorption spectra of SM315.
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Figure S2. The heat maps of dyes 1-5.
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Figure S3. Optimized geometrical structure of studied dyes adsorbed onto the (TiO;)9

cluster.
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Figure S4. Total and partial density of states (DOS) of dyes-(Ti0;)9 complexes.



Table S1. The experimental and theoretical maximum absorption wavelengths A,y

(nm) and molar absorption coefficient .

SM315 A (1M1 em™)
Exp. 454 117
668 53
CAM-B3LYP 459 117
626 47
MO06 432 139

706 58




Table S2. CB shift (AEcg, eV), transfer charge (nct, €7) for dyes absorbed onto TiO,

and average electrostatic potential (Vg., eV) of studied dyes.

dye AEcp ner VeL

SM315 0.052 0.596 —0.336

1 0.151 0.646 —0.450
2 0.150 0.646 —0.450
3 0.138 0.647 —0.450
4 0.143 0.648 —0.444

5 0.155 0.655 —0.444




