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Table S1. Dihedral angles of the engineered dyes.

Dye (I)l (I)Z (1)3

SMD 0.00 0.04 -0.01
M1 0.00 0.03 -0.02
M2 0.02 -0.03 0.05
M3 0.05 0.39 -0.07
M4 0.02 -0.03 0.08
M5 0.07 0.48 0.28
Mo 0.05 -0.04 0.15
M7 0.07 0.38 0.16
M8 0.09 -0.66 0.10
M9 0.08 -0.54 0.19
M10 0.03 0.21 0.23
Al 0.01 0.05 -0.02
A2 0.00 0.01 0.02
A3 0.00 0.02 -0.01
A4 0.02 0.01 0.03
AS 0.02 -0.11 -0.02
A6 0.01 -0.03 0.04
B1 0.01 0.10 0.02
B2 0.00 0.04 -0.01
B3 0.02 -0.52 0.03
B4 0.01 0.63 -0.02
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Figure S1. The optimized geometries of the metal-free, M1 to M10, and SMD dyes.
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Figure S2. The optimized geometries of the Al to A6 and B1 to B4 dyes.
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Figure S3. The FMOs of the engineered dyes.
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Figure S4. The DOS plots of the metal-free, SMD, and M1 to M10 dyes.
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Figure S5. The DOS plots of the Al to A6 and B1 to B4 dyes.
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Figure S6. The IET rate of the dyes.
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Table S2. The isotropic polarizability (a) of the engineered dyes.

Dye Oy Oyy a,, a Aa
(10%) (10%) (10%) (10%) (10%)

Metal-free 3.17 1.19 5.95 1.65 2.33
SMD 3.96 1.22 5.58 1.91 3.12
M1 6.35 1.25 5.61 2.72 5.48
M2 3.99 1.22 5.58 1.92 3.15
M3 4.31 1.22 5.73 2.03 3.46
M4 4.25 1.23 5.67 2.02 3.40
M5 3.94 1.22 5.64 1.91 3.10
Mo 3.90 1.22 5.64 1.89 3.06
M7 3.82 1.21 5.60 1.86 2.99
M8 3.97 1.31 5.68 1.95 3.09
M9 3.71 1.18 6.39 1.84 2.84
M10 3.87 1.21 5.60 1.88 3.04
Al 4.49 1.32 7.01 217 3.52
A2 4.53 1.06 12.60 228 3.37
A3 4.42 1.33 7.18 2.16 3.44
A4 4.26 1.30 7.55 2.10 3.27
A5 4.23 1.31 7.43 2.09 3.24
A6 441 1.31 7.27 2.15 3.43
B1 5.59 1.05 13.65 2.67 4.39
B2 6.70 1.07 12.61 3.01 5.54
B3 5.92 1.08 13.93 2.80 4.69
B4 4.16 1.01 13.19 2.16 3.02
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Table S3. The hyperpolarizability (B) of the engineered dyes.

Dye Brxx By | Bxy | Byyy | Bxx Byyz Bxzz | Byu Bz Brot P

105 | (10% | (10% | (10%) | (10% | (10Y) | (10%) | (10%) | (10YH 105 | (105
Metal-

free 276 | -836 | 296 | 2074 | -1.92 | 162.61 | 7.83 | -3.05 | -120.80 | 2.88 | 2.89
SMD 8.32 299 | -2.56 | -126 | -0.55 | 8.86 0.18 | -0.67 1.07 8.29 8.30
M1 -11.64 | 022 | 273 | 1.70 | -5.06 | -16.34 | 3.18 | -1.35 | 53.12 11.59 | 11.61
M2 847 | 246 | -2.74 | 070 | -055 | 7.32 0.14 | -049 | 0.52 844 | 845
M3 -8.63 | -15.89 | -0.23 | -1.82 | 0.12 | 6.62 120 | 0.88 | -55.58 8.62 8.64
M4 955 | 242 | -329 | -1.18 | -1.65 | 11.53 | 0.78 | -0.19 | 44.93 952 | 9.54
MS 8.14 350 | -2.09 | -1.74 | 055 | 7.54 0.16 | -0.62 | 0.66 8.13 8.14
M6 8.18 | 296 | -231 | -085 | -0.55 | 8.88 020 | -0.70 | 1.64 8.16 8.17
M7 8.01 280 | -2.00 | -0.89 | -0.61 | 7.38 0.15 | -0.62 | 0.99 7.99 8.01
M8 8.15 351 | -2.08 | -1.79 | -0.55 | 7.63 0.16 | -0.61 | 0.66 8.14 | 8.15
M9 7.50 191 | -1.80 | -1.15 | 229 | -530 | 7.25 | 1.40 | 29.14 7.55 7.56
M10 8.04 | 2.89 | -222 | -095 | -0.58 | 8.24 0.18 | -0.65 | 0.71 8.024 | 8.04
Al 1035 | 624 | -3.00 | -1.08 | -2.60 | 4.32 1.19 | 0.12 | 2820 10.34 | 10.36
A2 -10.50 | -27.08 | -0.54 | -131 | -038 | -4.08 | 2.61 | 1.08 | 240 10.49 | 10.51
A3 9.99 | 9.01 | -2.90 | -1.56 | -2.50 | 10.06 | 1.24 | -1.79 | 55.83 9.98 | 10.01
A4 912 | 1271 | 229 | -199 | -485 | 11.83 | 573 | -0.71 | 9.52 9.17 9.19
AS 8.83 828 | -2.55 | -1.41 | -451 | 1064 | 519 | -0.52 | 23.49 8.87 8.89
A6 9.91 6.43 | -2.76 | -138 | -523 | 735 524 | 1.24 | -40.50 9.95 9.97
Bl -13.90 | -22.21 | -0.75 | -2.01 | 0.14 | 7.99 1.76 | 0.05 | -4.48 13.89 | 13.91
B2 3226 | -41.09 | 923 | -0.72 | -149 | -1.64 | 089 | 042 | 4.65 32.37 | 32.40
B3 -13.95 | -15.01 | 0.84 | 0.06 | -0.30 | -20.10 | -0.13 | 4.64 | -86.77 | 13.94 | 13.96
B4 12.89 | -121 | -049 | 023 | -030 | -0.59 | 0.58 | -1.34 | 25.60 12.89 | 12.91
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