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Figure S1. UV-VIS absorption spectra of various forms of N3 in vacuum with B3LYP/6-
31+G(d)/LANL2DZ. FWHM broadening is 0.250 eV. a) neutral N3 blue. b) N3 anion red.
c) N3 dianion (N719) green.



Table S1. Composition of Selected Excited States

Excited State 1: Singlet-A 0.9808 eV 1264.12 nm f=0.0175 <S**2>=0.000
H-3->L 0.11634

H-2 >L 0.18525

H-1->L 0.10966

H ->L 0.64463

This state for optimization and/or second-order correction.

Excited State 2: Singlet-A 1.1057 eV 1121.36 nm £=0.0019 <S**2>=0.000
H-2 >L -0.13440
H-1 >L 0.67530

Excited State 3: Singlet-A 1.2227 eV 1014.00 nm £=0.0235 <S**2>=0.000
H-2 >L -0.42492

H-1->L+1  0.13771

H >L 0.18890

H >L+1 0.49019

Excited State 4: Singlet-A 1.2770 eV 970.93 nm {=0.0151 <S**2>=0.000
H-3->L -0.17353

H-2->L 0.48513

H-1->L+1 0.18006

H > L+1 0.41049

H > L+2  0.10147

Excited State 8: Singlet-A 1.6379 eV 756.96 nm {=0.0624 <S**2>=0.000
H-3->L+1  0.18568

H-3->L+2 0.12650

H-2->L -0.11528

H-1->L+1  0.12352

H-1->L+2  0.19022

H->L 0.13415

H->L+2 0.57936

Excited State 12: Singlet-A 1.8539 eV 668.76 nm £=0.0044 <S**2>=0.000
H-3->L+2  0.23493

H-2->L+2  -0.10374

H >L+3 0.48756

H >1+4 0.42484

Excited State 14: Singlet-A 2.0049 eV 618.41 nm £=0.0314 <S**2>=0.000
H->L1+3 0.19488

H->L1L+4 -0.15145

H->L1L+5 0.62995

Excited State 16: Singlet-A 2.0711 eV 598.65 nm £=0.0020 <S**2>=0.000



H-2 ->L+3 0.50370
H-2 >L+4 0.46029
H-2 >L+5 -0.12585

Excited State 17: Singlet-A 2.1275 eV 582.78 nm £=0.0009 <S**2>=0.000
H->L+3 -0.41440

H->L+4 0.51581

H->L1L+5 0.24341

Excited State 18: Singlet-A 2.1460 eV 577.76 nm £=0.0046 <S**2>=0.000
H-1->L+4  -0.24619
H-1 >L+5 0.64358

Excited State 21: Singlet-A 2.2597 eV 548.68 nm £=0.0003 <S**2>=0.000
H-1->L+3  -0.41157
H-1->L+4  0.50520
H-1->L+5  0.25717

Table S2. Indices of Charge Transfer Distance, Dcr and Charge Passed, qcr, and Oscillator
Strengths.

State Energy(eV) Dcr (A) QP(a.u.)
1 0.981 3.828 0.876
2 1.106 5.394 0.914
3 1.223 4,361 0.855
4 1.277 4.274 0.87
5 1.345 4.499 0.948
6 1.431 4.573 0.893
7 1.507 5.833 0.883
8 1.638 4.897 0.905
9 1.692 5.574 0.927

10 1.72 6.069 0.934
11 1.774 4.825 0.926
12 1.854 4,409 0.921
13 1.914 5.421 0.952
14 2.005 4923 0.91

15 2.035 4953 0.96

16 2.071 4.373 0.956
17 2.127 10.426 0.985
18 2.146 4.804 0.957
19 2.219 4,732 0.985

N
o

2.253 6.526 0.952
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Normal Raman Spectra of N3 and N3-Ti5010
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Figure S2. Raman Spectra of complex A (N3-(TiO2)s ( blue) and isolated N3 dye (red).
FWHM broadening 2 cm™. A scaling factor 0.970 have been used for the Raman

frequencies.



Figure S3. Vibration at scaled frequency 500.3 cm™ with displacement vectors involving
anchoring -COO group.



Figure S4. Vibration at scaled frequency 1388.5 cm™' with displacement vectors
involving anchoring -COO group.



Figure S5. Vibration at scaled frequency 1534.0 cm™' with displacement vectors
involving anchoring -COO group.



Figure S6. Vibration at scaled frequency 1420.0 cm™' with displacement vectors
involving anchoring -COO group.



