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The Cartesian geometry of critical points located on Sg, S; and Ss, and their nuclear

repulsion energy are given below.

1,3-cyclohexadiene (CHD), SO optimized geometry. E_NN= 218.8618131564 hartrees

all-cis-hexatriene (cZc-HT), SO optimized geometry. E_NN= 203.5325477739 hartrees

C -2.0882581642 0.6374657635 0.0165109268
C -3.3893732856 0.2837169778  -0.6596225929
C -3.3864662267 0.6812905712  -2.1386667717
C -2.0851341215 0.3215060189  -2.8112043523
H -2.0819902600 0.1231744987 -3.8859832626
C -0.9397734672 0.3198216228 -2.1133706351
H 0.0122699402 0.1069907862  -2.6047562036
C -0.9409914876 0.6338150516  -0.6781727447
H 0.0107137604 0.8420175373  -0.1841571964
H -2.0871718305 0.8357317736 1.0913053062
H -4.2399955859 0.7531168386  -0.1433029371
H -3.5386927882 -0.8105763641  -0.5682384784
H -4.2377887049 0.2156412090 -2.6572293576
H -3.5306194784 1.7762345149  -2.2305195007

C -2.0036226284 0.5746825143 0.5564564115
C 1.1841528775 1.0138372001 -0.6688745992
H 1.1277672962 1.1087799408 0.4182768057
C 0.7862094245 -0.0971896737  -1.2939276997
H 0.8940696881 -0.1535136359  -2.3837439115
C 0.2889045261 -1.3277419966  -0.6514292472
H 0.6915595490 -2.2521809111 -1.0812958404
C -0.5657094359 -1.4711763121 0.3760265357

CONTACT Shirin Faraji. Email: s.s.faraji@rug.nl



DD DD QT

CHD-S1min, S1 optimized geometry. E_NN= 216.
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CHD-S2min, S2 optimized geometry. E_NN= 213.
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CI-S2/S1, MECP-S2/S1 optimized geometry. E_NN= 214.3327014884 hartrees
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CI’-S2/S1, MECP-S2/S1 optimized geometry. E_NN= 212.2485409604 hartrees
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C -2.1428856174 0.6630139022 0.0817964702
C -3.3538372570 0.0509096859  -0.2983563073
C -3.3488465640 0.9137235658  -2.4993113468
C -2.1393864627 0.2960022012  -2.8766370887
H -2.1048037561  -0.2393254109  -3.8227201097
C -0.9991650244 0.2863210790 -2.0783703127
H -0.0578028504 -0.0223790844  -2.5245696072
C -1.0002996058 0.6672100840 -0.7132679306
H -0.0589628938 0.9723808710  -0.2649130523
H -2.1082268753 1.1976497383 1.0282548820
H -4.2624538697 0.2726815505 0.2517716233
H -3.3493186757 -0.8782699266 -0.8536716198
H -4.2567577359 0.6969103094  -3.0530480656
H -3.3405245119 1.8431182346  -1.9443653348
CI-S1/S0, MECP-S1/S0 optimized geometry. E_NN= 216.8012376711 hartrees
C -2.2502643848 0.6808921738 -0.1051889799
C -3.4324363404 -0.0023768797 -0.3899361933
C -3.1999439186 0.9341338374  -2.3026710644
C -2.0956536687 0.2881586508  -2.8859483918
H -2.2390826953  -0.4117738461 -3.7006511114
C -0.9290922973 0.2913490216  -2.1142187838
H 0.0231641280 -0.0031226106  -2.5530023970
C -0.9990718999 0.6827895804  -0.7821441364
H -0.1240830253 1.0340912319  -0.2506447372
H -2.2996437533 1.3465980986 0.7602460337
H -4.2692078311 0.1446977541 0.2830158659
H -3.4311635423  -0.9164722433 -0.9680604274
H -4.2086893633 0.7061620600 -2.6323047152
H -3.0681031078 1.9448199712  -1.9258987620
TS-S0, Transition state geometry. E_NN= 217.63841635 hartrees
C -1.3703302 0.6985916 0.2115755

C 0.5402839 0.9555572  -0.3208925

H 0.8489557 0.9487921 0.7150975

C 0.7029190 -0.1397923 -1.1106276

H 0.5749651  -0.0244070 -2.1862328

C 0.3927670  -1.4815145  -0.5722787

H 0.9062961  -2.3566174 -0.9589144

C -0.6297433 -1.6395173 0.2857584



-0.9161831 -2.6393535 0.5978708
-1.2497559  -0.4562224 0.9196373

.1381139  -0.3891642 2.0011225
0.5439900 1.9425683 -0.7783869
-1.6782025 0.6890599  -0.8246522
-1.6100179 1.6199796 0.7379131
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The state-averaged Natural Transition Orbitals (NTOs) involved in the transitions

are shown in Figure 1.
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Symmetry of particle: C2(B) C2(A) C1(A) C1(A) C2(A) C2(A) C2(A)
S > 2 9 < J
Symmetry of hole: C2(A) C2(B) C1(A) C1(A) C2(B) C2(B) C2(B)
Direct product: AxB =B BxA=B AxA=A AxA=A BxA =B BxA=B BxA=B
Symmetry of product: C2(B) C2(B) C1(A) C1(A) C2(B) C2z(B) C2(B)
i . S1(CHD) Clsais1 Cls1/so S1min S2min Cl’ss1 S1(cZc-HT)
Critical point: 1.53 A 2.03A 214 A 216 A 2.23A 2.36 A 3.44 A

Figure 1. NTOs, symmetries and irreducible representations of all critical points. The sym-
metry of each critical point is generated by the direct product between the irreducible repre-
sentation of the hole and particle NTOs.



