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Table I: The Cartesian coordinates (in Å) for the atoms of the protonated 11-cis-retinal chro-

mophore optimized at the MP2/TZVP level.

C 4.277582 -0.510163 0.609030 H 3.177516 -2.187531 1.492036

C 5.240085 0.551888 1.144748 H 4.616834 -1.695793 2.383560

C 5.545442 1.620921 0.112658 H 5.828351 -1.950629 0.165235

C 4.264358 2.362511 -0.230878 H 4.349701 -2.222728 -0.748322

C 3.097703 1.451050 -0.504297 H 5.425478 -0.903505 -1.205631

C 3.097533 0.148931 -0.102790 H 2.408122 2.731650 -2.062072

C 3.768985 -1.324571 1.803825 H 1.310470 1.385407 -1.743450

C 5.011376 -1.447754 -0.357000 H 1.393868 2.758812 -0.632899

C 1.984682 2.101534 -1.278629 H 2.243798 -1.760266 -0.648377

C 1.985539 -0.746237 -0.358368 H 0.406599 0.529929 0.207227

C 0.668621 -0.449451 -0.179182 H 0.406632 -2.658750 -1.908807

C -0.407360 -1.359582 -0.422230 H 0.568718 -3.251345 -0.259197

C -0.100292 -2.730849 -0.945812 H -0.984899 -3.343434 -1.085589

C -1.687237 -0.912215 -0.143283 H -1.761295 0.101701 0.223251

C -2.859131 -1.679044 -0.273259 H -2.727122 -2.740079 -0.453020

C -4.178506 -1.290504 -0.115281 H -4.895400 -2.103980 -0.077909

C -4.736138 0.002664 -0.037129 H -4.536162 2.077110 -0.604429

C -3.919842 1.231283 -0.313306 H -3.350547 1.520834 0.572138

C -6.091125 0.082059 0.290911 H -6.623226 -0.847053 0.468030

C -6.808653 1.258855 0.414462 H -6.341764 2.221476 0.254241

N -8.090300 1.312842 0.749784 H -8.570063 2.194343 0.835392

H 6.154259 0.056341 1.482490 H -8.624442 0.474641 0.926336

H 4.789915 1.028837 2.022265 H 4.418144 3.009100 -1.098389

H 5.960423 1.168497 -0.790335 H 3.990217 3.029874 0.596651

H 6.293083 2.319661 0.491096 H -3.216407 1.045569 -1.122841

H 3.151608 -0.705136 2.457836
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Table II: The Cartesian coordinates (in Å) for the atoms of the ground-state of the protonated

11-cis-retinal model chromophore optimized at the MP2/TZVP level.

C 4.740764 -0.874351 -0.571245 C -5.732993 0.095617 -0.003319

C 6.029951 -0.170279 -0.162385 C -6.176092 1.395099 -0.202436

C 5.900204 1.329192 -0.401487 N -7.444641 1.771302 -0.221610

C 4.817654 1.905660 0.505064 H 6.872091 -0.584999 -0.718547

C 3.585019 1.059214 0.521432 H 6.218572 -0.350547 0.900671

C 3.519144 -0.190184 -0.000592 H 5.631043 1.503261 -1.447994

H 4.750144 -1.915252 -0.234388 H 6.848803 1.836991 -0.220880

H 4.661106 -0.901576 -1.663417 H 2.384980 -2.034199 0.008234

H 2.708301 1.469224 1.017343 H 0.869250 0.637579 -0.033440

C 2.287667 -0.948961 0.028057 H -1.597199 0.233094 0.160017

C 1.020850 -0.436185 0.022585 H -2.210651 -2.798551 0.240897

C -0.113777 -1.279481 0.093894 H -4.530127 -2.292904 0.259494

H 0.061695 -2.354019 0.105868 H -6.453462 -0.699984 0.155724

C -1.412952 -0.836256 0.159052 H -5.452900 2.188388 -0.362582

C -2.483564 -1.747797 0.175871 H -7.700333 2.736355 -0.358906

C -3.839585 -1.460748 0.176004 H -8.193002 1.108251 -0.079307

C -4.376604 -0.187042 -0.020654 H 4.545912 2.919031 0.193027

H -3.696464 0.646126 -0.184439 H 5.195288 2.001132 1.530810
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Table III: The Cartesian coordinates (in Å) for the atoms of the first excited-state of the protonated

11-cis-retinal model chromophore optimized at the CC2/TZVP level.

C 4.782219 -0.797983 -0.528684 C -5.602816 0.224417 0.000296

C 5.992662 0.001092 -0.057177 C -6.020875 1.540924 -0.176125

C 5.777568 1.481832 -0.346268 N -7.308434 1.930294 -0.192812

C 4.597466 1.997669 0.471171 H 6.892598 -0.368283 -0.551666

C 3.437036 1.070844 0.464312 H 6.127869 -0.144190 1.019756

C 3.480105 -0.217222 -0.034180 H 5.570937 1.616058 -1.412832

H 4.845983 -1.839081 -0.198569 H 6.671632 2.061580 -0.111633

H 4.753388 -0.820515 -1.625096 H 2.494299 -2.121326 -0.233670

H 2.513619 1.429975 0.915493 H 0.798675 0.425314 0.149423

C 2.323558 -1.060247 -0.055399 H -1.548393 -0.007151 0.283962

C 1.012081 -0.636543 0.039504 H -2.361918 -3.012394 0.323478

C -0.103388 -1.521685 0.005566 H -4.632718 -2.245178 0.219293

H 0.086453 -2.586348 -0.115798 H -6.356798 -0.540002 0.177158

C -1.389770 -1.079036 0.178449 H -5.293197 2.328051 -0.349899

C -2.544090 -1.946255 0.224486 H -7.552058 2.907898 -0.240153

C -3.843380 -1.501648 0.139531 H -8.051179 1.277411 0.015538

C -4.264851 -0.152654 -0.070948 H 4.259642 2.981842 0.123537

H -3.520566 0.617906 -0.261021 H 4.896894 2.155472 1.518923
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