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Supporting Information:

Table S1: Frontier molecular orbital energy level and the corresponding energy gaps of different studied

dyes.

Dyes —Etowmo (V) —ELumo (eV) A (eV)

TD1 5.16 2.77 2.39 (2.029)
TD2 5.04 2.10 2.94

TD3 5.07 2.50 2.57

TD4 5.06 2.20 2.86

TD5 5.07 2.28 2.79

TD6 5.08 2.49 2.59

2 indicates the experimental value?



Table S2: Simulated absorption wavelengths (Amax in nm), corresponding vertical excitation energies (Eo-o
in eV), oscillator strengths (f), light harvesting efficiency (LHE) and the composition of the corresponding
electronic transitions (H = HOMO; L = LUMO), calculated in THF by using B3LYP/631g(d) level of
theory.

Dyes Amax Eo-0 f (10%) LHE Main compositions (contribution)

TD1 446 (476) 280 081 369 0.84 H-2->L (99%)

317 (318)2 3.90 0.48 5.20 H-6->L (48%), H-1->L+2 (16%),
H->L+1 (10%), H->L+2 (10%)

TD2 469 264 090 467 0875  H->L (98%)

331 374 023 440 H-3->L (82%)
TD3 530 234 055 300 0877  H->L(99%)

434 285 091  4.62 H-2->L (97%)

333 371 028 367 H-2->L+1 (66%), H->L+2 (18%)
TD4 483 256 078 412 0911  H->L (98%)

404 306 105  5.20 H-2->L (97%)

317 391 020 5.0 H-1->L+1 (12%), H-1->L+2 (35%),

H->L+2 (23%), H->L+3 (21%)

TD5 496 2.50 0.70 390 0902 H->L (98%)
413 3.00 1.01 4.99 H-2->L (97%)
320 3.86 0.12 4.20 H-1->L+3 (25%), H->L+2 (16%),

H->L+3 (24%), H->L+4 (14%)

TD6 530 234 056 300 090  H->L (99%)
441 281 100  4.63 H-2->L (98%)
363 342  0.32 2.66 H-3->L (37%), H->L+2 (51%)
321 386 026  2.67 H-1->L+3 (46%), H->L+3 (14%),

H->L+4 (22%)

*a indicates the experimental value!
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Figure S1. Computed reorganization energy (An and Ae), ionization energy (IP), and electron affinity
(EA) of the studied dyes.
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Figure S2. HOMO, LUMO isosurfaces plots of the dye-(TiO2)15s nanocomposites.

2.94
2.86
2.57 2.79

D1 D2 TD3 TD4 TD5 TD6

Figure S3. Isosurface plots for the HOMO and LUMO levels and calculated energy levels of TD1-

TD6. The red horizontal solid line indicates LUMO level of (TiO2)15 nanocluster (-4.60 eV).



Calculation of IP, EA and reorganization energy:

The A for hole A, and electron A, transfer can be estimated® * respectively by Eq. 11 and Eq. 10:
A, =[E; —E_]+[E°-E,] (10)

Ay :[Eg - E+]+[E$ - Eo] (11)

E, and E, are the energy of the cation (anion) calculated based on the optimized structure of

the neutral molecule;

E.and E_represents the energy of the cation (anion) calculated based on the optimized cation

(anion) structure;

E? and E’ corresponds to the energy of the neutral molecule calculated at the cationic

(anionic) state;

E, is the energy of the neutral molecule at the ground state.

Furthermore, the ionization potential (IP) and electron affinity (EA) corresponding to all isolated dyes

are calculated by following:

IP=E,—E; (11)
EA=E, —E, (12)
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