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Complementary results on N3. 
 

 N° E / eV λ / nm f / a.u. 

PBE0 

1 1.93 643 0.04 
2 1.98 627 0.02 
3 2.19 567 0.00 
4 2.21 560 0.00 
5 2.28 544 0.14 
6 2.39 518 0.03 
7 2.73 454 0.09 
8 2.80 443 0.08 
9 2.89 429 0.03 

10 2.90 427 0.01 
11 2.96 419 0.03 
12 2.96 419 0.06 
13 2.99 415 0.01 
14 3.00 413 0.00 
15 3.00 413 0.04 

CAM 

1 2.51 493 0.06 
2 2.54 487 0.02 
3 2.79 444 0.06 
4 2.84 437 0.00 
5 2.87 432 0.14 
6 3.02 410 0.04 

EXP  2.30 538  
 3.12 398  

Table S1: Computed and experimental1 transitions of N3. 
Experimental values are obtained in ethanol. 
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Figure S1: Electronic density variation computed for N3 at PBE0 level (isolvalue 0.006 a.u.). The green 
and red volumes represent the regions of density increase and decrease upon transition, respectively. 

 
 
 
 

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2014



4	
  
	
  

 
𝑆! → 𝑆! 

 
 

𝑆! → 𝑆! 

 
 

𝑆! → 𝑆! 

 
 

𝑆! → 𝑆! 

 
 

𝑆! → 𝑆! 

 
 

𝑆! → 𝑆! 

 
 

Figure S2: Electronic density variation computed for N3 at CAM-B3LYP level (isolvalue 0.006 a.u.). The 
green and red volumes represent the regions of density increase and decrease upon transition, 

respectively. 
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Complementary results on Z907. 
 

 N° E / eV λ / nm f / a.u. 

PBE0 

1 1.83 678 0.03 
2 2.05 604 0.00 
3 2.26 549 0.09 
4 2.44 509 0.02 
5 2.64 469 0.12 
6 2.71 458 0.01 
7 2.79 445 0.08 
8 2.84 437 0.01 
9 2.87 432 0.02 

10 2.90 427 0.06 
11 2.95 420 0.03 

CAM 

1 2.37 522 0.03 
2 2.63 471 0.00 
3 2.79 444 0.15 
4 3.03 409 0.02 

EXP  2.41 515  
 3.31 375  

Table S2: Computed and experimental2 transitions of Z907. 
Experimental values are obtained in ethanol. 
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Figure S3: Electronic density variation computed for Z907 at PBE0 level (isolvalue 0.006 a.u.). The green 

and red volumes represent the regions of density increase and decrease upon transition, respectively. 
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Figure S4: Electronic density variation computed for Z907 at CAM-B3LYP level (isolvalue 0.006 a.u.). 
The green and red volumes represent the regions of density increase and decrease upon transition, 

respectively. 
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Complementary results on CYC-B11. 
 

 N° E / eV λ / nm f / a.u. 

PBE0 

1 2.01 615 0.11 
2 2.11 588 0.09 
3 2.18 567 0.00 
4 2.18 536 0.41 
5 2.35 527 0.01 
6 2.46 503 0.11 
7 2.62 472 0.70 
8 2.71 457 0.31 
9 2.77 447 0.19 

10 2.80 443 0.04 
11 2.82 439 0.09 
12 2.85 435 0.28 
13 2.90 427 0.05 
14 2.97 417 0.12 
15 3.01 413 0.01 
16 3.01 413 0.02 
17 3.08 403 0.02 

CAM 

1 2.59 479 0.13 
2 2.69 461 0.22 
3 2.81 442 0.09 
4 2.88 431 0.57 
5 3.01 412 0.03 
6 3.05 406 0.36 

EXP  2.24 554  
 3.20 388  

Table S3: Computed and experimental3 transitions of CYC-B11. 
Experimental values are obtained in DMF. 
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Figure S5: Electronic density variation computed for CYC-B11 at PBE0 level (isolvalue 0.006 a.u.). The 
green and red volumes represent the regions of density increase and decrease upon transition, 

respectively. 
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Figure S6: Electronic density variation computed for CYC-B11 at CAM-B3LYP level (isolvalue 0.006 
a.u.). The green and red volumes represent the regions of density increase and decrease upon transition, 

respectively. 
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Complementary results on the Black Dye. 
 
 

 N° E / eV λ / nm f / a.u. 

PBE0 

1 1.79 692 0.01 
2 1.99 623 0.00 
3 2.07 598 0.10 
4 2.37 522 0.04 
5 2.50 496 0.06 
6 2.62 473 0.00 
7 3.09 402 0.00 

CAM 

1 2.25 550 0.02 
2 2.49 498 0.12 
3 2.50 495 0.00 
4 2.94 421 0.05 

EXP 
 2.10 590  
 2.35 528sh  
 3.10 400  

Table S4: Computed and experimental4 transitions of the Black Dye. 
Experimental values are obtained in ethanol. 
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Figure S7: Electronic density variation computed for the Black Dye at PBE0 level (isolvalue 0.006 a.u.). 
The green and red volumes represent the regions of density increase and decrease upon transition, 

respectively. 
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𝑆! → 𝑆! 

 
 

𝑆! → 𝑆! 

 
 

𝑆! → 𝑆! 

 
 

Figure S8: Electronic density variation computed for the Black Dye at CAM-B3LYP level (isolvalue 0.006 
a.u.). The green and red volumes represent the regions of density increase and decrease upon transition, 

respectively. 
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Complementary results on YD2. 
 

 N° E / eV λ / nm f / a.u. 

PBE0 

1 1.83 676 0.57 
2 2.05 606 0.02 
3 2.31 537 0.03 
4 2.49 497 0.16 
5 2.83 438 1.65 
6 2.90 428 1.06 
7 3.05 407 0.28 

CAM 

1 1.95 636 0.44 
2 2.09 594 0.00 
3 2.72 455 0.24 
4 2.92 424 1.29 
5 3.02 410 1.95 

EXP 
 1.92 646  
 2.12 586  
 2.80 443  

Table S5 : Computed and experimental5 transitions of  YD2. 
Experimental values are obtained in THF. 
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Figure S9: Electronic density variation computed for YD2 at PBE0 level (isolvalue 0.006 a.u.). The green 
and red volumes represent the regions of density increase and decrease upon transition, respectively. 
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Figure S10: Electronic density variation computed for YD2 at CAM-B3LYP level (isolvalue 0.006 a.u.). 
The green and red volumes represent the regions of density increase and decrease upon transition, 

respectively. 
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