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Table S1 Calculated charge transfer (CT) and local excitation (LE) characteristics for

the HOMO — LUMO transition of four molecules investigated in this work

Dye CT LE
1 0.900 0.100
2 0.836 0.164
3 0.991 0.009

4 0.899 0.101




Table S2 Calculated vertical excitation energy (E,), absorption wavelength (1),
oscillator strength (f), and major composition of MOs for all dyes at the TD-CAM-

B3LYP/6-31G(d,p) level in tetrahydrofuran solvent

Dye State FE,(eV) A4(nm) f Main configuration
1 S 2.52 493 0.937 H— L (82%); H — L+1 (11%)
2 S 2.89 429 0.319 H— L (6%); H— L+1 (89%)

S, 3.50 355 1.167  H-2 — L+1 (47%); H-1 — L(44%)
3 S, 2.25 552 1.751 H-1 — L (80%); H — L (13%)

S, 3.26 380 0405  H-3— L (45%); H-1 — L+1 (26%)
4 S, 2.02 613 1.199 H— L (80%); H-1 — L (11%)

S, 2.98 417 0.595 H-2 — L (60%); H-3 — L (13%)
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Fig. S1 The absorption spectra of dye 1 calculated by B3LYP, CAM-B3LYP, LC-
BLYP, MO06-2X, and PBEO functionals and the 6-31G(d,p) basis set in

tetrahydrofuran along with the experimental value.



Table S3 Calculated total energies of isolated dye (Edye), pure TiO, (Eyy, ), and

dye@TiO, complex ( Ey., 10, ), as well as the adsorption energy (Eags)

Dye Eyyeirio, (€V) Egye (eV) Ero, (eV) Eaas (eV)*
1 -4443 .30 -595.72 -3846.98 -0.60
2 -4565.61 -715.53 -3846.98 -3.10
3 -4649.14 -799.80 -3846.98 -2.36
4 -4689.27 -839.65 -3846.98 -2.64

CE = Edye+Ti02 - (Edye + ETio2 )



