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Figure S1. Optimized ground-state geometries of the studied molecules.



Table S1. OPA properties of studied molecules calculated by TDDFT method

Molecules AO max/NM 1o Transition nature EXP/nm
1 42190  0.4870 So—S,  H—oL(56.6%), H-1-L (39.2%) 410
2 44885  0.7131 So—S,  H—oL(61.4%), H-1-L (36.8%)

a 34877 02110 So—S,  HoL+2(95.8%)
b 541.84 0.6741 So—~S, H—L (96.6%) 560
1a 428.15 0.7401 So—Ss H-2—L (92.9%) 410
1b 534.00 0.7508 So—~S, H-1-L (98.0%) 560
42874 0.6649 So—Ss  HoL+1(84.7%), H—L+2(7.5%) 410
2a 449.39 0.9293 So—S; H-2—L (98.2%)
2b 538.54  0.7340 Se—S,  H-25L (57.0%), H-1-L (41.9%)
449.99 0.9300 So—Ss H—L+1 (96.7%)
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Figure S2. Optimized geometries in the first excited state of the studied molecules.



Table S2. Fluorescence properties of studied molecules calculated by TDDFT method

Molecules M, /am fr Transition nature I'/ns EXP/nm

1 465.60 1.0946 H—L (97.9%) 2.97 470

2 501.08 1.8031 H—L (96.3%) 2.09

a 471.94 0.0105 H—L (95.8%) ---

b 630.12 1.1998 H—L (97.9%) 4.96 583
1a 465.94 1.1241 H-1-L (97.8%) 2.90 473
1b 612.64 1.2679 H-1—-L (98.3%) 4.44 583
2a 502.58 1.8142 H—L (96.0%) 2.09

2b 613.82 1.2648 H-1—-L (98.2%) 4.47
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Figure S3. The spectral overlap between the emission of 1 and the absorption of b
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Figure S4. The spectral overlap between the emission of 2 and the absorption of b



Table S3. The detail data of TPA properties of studied molecules

1 2 a b

State  E/eV  A/nm  6/GM  E/eV  A/nm  6/GM  E/eV  A/nm  S/GM  E/eV  AT/nm  §/GM

1 341 7272 0.9 3.41 7272 1445 335 7402 377 2.75 901.7 10.0
7802 1502
2 3.55 6985 12.5 3.78 656.0 75.4 339 7315 12.9 3.17 7822 63.4
3 393 6309 50.5 3.85 644.1 38.9 3.78  656.0 4.9 3.63 683.1 8.3
la 1b 2a 2b

State E/eV  AT/nm 6/GM  E/eV  A/nm  6/GM  E/eV  Af/nm  6/GM  E/eV  A/nm  6/GM
1 3.03 8184 3.8 1.08 2296.0 33 334 7424 0.6 0.58 42753 203
2 3.16  784.7 0.8 1.96 1265.2 9.2 337 7358 2275 1.59 1559.6 0.4
3 353 7025 15.2 2.25 1102.1 12.3 346  716.7 0.3 1.76 14089 11.6
4 2.37 1046.3 0.6 1.99 1246.1 8.3
5 2.47 1003.9 9.2 2.05 1209.6 194
6 2.75 901.7 3.7 23 1078.1 0.0
7 2.77 895.2 7.9 2.54 9763 16.5
8 2.88 861.0 4.1 259 9574 0.2
9 3.03 818.4 8.6 2.74  905.0 13.5
10 3.13 792.2 0.1 2.74  905.0 13.8
11 3.19 771.3 48.3 2.89 858.0 27.7
12 3.20 774.9 15.3 3.00 826.6 0.0
13 3.24 765.3 4.2 3.06 810.4 1.6
14 3.26 760.6 11.2 3.06 810.4 0.4
15 3.49 710.5 38.0 3.15 787.2 1.3
16 3.16  784.7 9.0
17 3.17 7822 59.9
18 3.25 763.0 359.9
19 326  760.6 37.0
20 326  760.6 0.2

a is from Ref. 62.



