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TABLE S1: Optimized geometry of the fundamental and of several excited 


         electronic states of the cis-1,2-C2H2Cl2 neutral molecule, determined 

         within the C2v symmetry point group. The optimized geometry of the 


         first 1B2 electronic excited state is also calculated in the C2 and CS 
                         

         symmetry point groups. The internuclear distances are in Ǻ and bond


         angles in degrees.
	C2V point group

	Level
	C=C
	C-Cl
	C-H
	H-C-C
	Cl-C-C
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~

1A1

	CCSD
	1.3440
	1.7374
	1.0918
	120.67
	124.69

	DFT(M06-2X)
	1.3294
	1.7242
	1.0874
	121.01
	124.39

	11B1 (→Rpz

	CCSD
	1.3436
	1.9771
	1.0891
	133.46
	120.46

	DFT(M06-2X)
	1.3234
	1.9643
	1.0840
	134.66
	119.95

	TDDFT(M06-2X)
	1.3230
	1.9705
	1.0852
	134.07
	120.25

	21B1 (→Rs)

	TDDFT(M06-2X)
	1.3882
	1.6569
	1.1000
	118.41
	125.36

	31B2 (→*)

	CCSD
	1.5352
	1.7132
	1.0890
	121.51
	120.94

	DFT(M06-2X)
	1.5001
	1.6857
	1.0836
	121.74
	120.92

	TDDFT(M06-2X)
	1.4824
	1.6868
	1.0852
	122.06
	120.78

	51B1 (nCl+σCH→*)

	TDDFT(M06-2X)
	1.4100
	1.7663
	1.0782
	134.01
	109.79

	81B1 (→Rpz)

	TDDFT(M06-2X)
	1.3794
	1.6880
	1.1007
	121.50
	122.86

	111A1 ((→Rpx)

	TDDFT(M06-2X)
	1.3896
	1.6468
	1.0897
	119.65
	123.17

	121B2 (nCl+σCH→Rs)

	TDDFT(M06-2X)
	1.3178
	1.7500
	1.0873
	130.73
	112.84

	C2 point group

	31B2/1B

	DFT(M06-2X)
	1.3900
	1.7512
	1.0899
	126.77
	120.68

	 
	H3-C1-C2-H5
	Cl4-C1-C2-Cl6
	Cl4-C1-C2-H5
	Cl4-C1-C2-H3
	 

	DFT(M06-2X)
	-100.1
	-82.93
	88.48
	-171.41
	 

	CS point group

	31B2/1A"

	DFT(M06-2X)
	1.5063
	1.7046
	1.0922
	116.86
	120.28

	TDDFT(M06-2X)
	1.5607
	1.7169
	1.0993
	109.18
	120.68

	 
	H3-C1-C2-H5
	Cl4-C1-C2-Cl6
	Cl4-C1-C2-H5
	Cl4-C1-C2-H3
	 

	DFT(M06-2X)
	0
	0
	-143.57
	-143.57
	 

	TDDFT(M06-2X)
	0
	0
	-128.96
	-128.96
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TABLE S2: Energy position (eV), wavenumber (cm-1) and assignment proposed for


        the vibrational structure observed in the vacuum UV photoabsorption


         spectrum of cis-1,2-C2H2Cl2 between (a) 7.0 eV and 8.1 eV, (b) 8.0 eV and 


         9.1 eV, (c) 9.0 eV and 10.0 eV. Comparison with the results reported by


        [10, 11, 12]. Conversion factor 1 eV= 8 065.545 cm-1 [24].

(a)

	This work
	[11]
	[12]

	Energy 
	Wavenbr.
	Assignment
	Wavenumber

	(eV)
	(cm-1)
	
	(cm-1)

	2b1→3pσ

	7.411
	59774
	(0,0)
	ω2=176±2 meV
	59749
	59734

	7.511
	60580
	ν4
	         1420±20 cm-1
	60554
	60551

	7.565
	61016
	ν3
	ω3=151±3 meV 
	 
	60958

	7.589
	61209
	ν2
	          1220±20 cm-1
	61172
	61169

	7.613
	61403
	ν2+ν5
	ω4=98±2 meV 
	 
	61353

	7.648
	61685
	ν2+2ν5
	          795±15 cm-1
	 
	- 

	7.664
	61814
	ν2+3ν5
	 ω5=24±4 meV
	 
	61769

	7.688
	62008
	ν2+ν4
	          190±30 cm-1
	61982
	61973

	7.717
	62242
	ν2+ν4+ν5
	 
	 
	 -

	[7.737]
	62403
	ν2+ν4+2ν5
	 
	 
	62385

	 
	 
	ν2+ν3
	 
	 
	 -

	7.764
	62621
	2ν2
	 
	62590
	62584

	7.789
	62881
	2ν2+ν5
	 
	 
	62773

	[7.839]
	63226
	2ν2+3ν5
	 
	 
	63182

	7.863
	63419
	2ν2+ν4
	 
	 
	63382

	7.885
	63597
	2ν2+ν4+ν5
	 
	 
	- 

	[7.914]
	63831
	2ν2+ν4+2ν5
	 
	 
	63779

	 
	 
	2ν2+ν3
	 
	 
	 -

	[7.940]
	64040
	3ν2
	 
	 
	63974

	7.961
	64210
	3ν2+ν5
	 
	 
	64188

	7.981
	64371
	3ν2+2ν5
	 
	 
	 -

	[8.010]
	64605
	3ν2+3ν5
	 
	 
	64553

	8.036
	64815
	3ν2+ν4
	 
	 
	64764

	2b1→3p(

	[7.737]
	62403
	(0,0)
	ω2=174 meV
	 
	62385

	[7.839]
	63226
	ν4
	         1403 cm-1
	 
	63182

	[7.914]
	63831
	ν2
	ω3=151 meV 
	 
	63779

	[7.940]
	64040
	ν2+ν5/2ν4
	         1218 cm-1
	 
	63974

	7.996
	64492
	ν2+3ν5
	ω4=99±3 meV 
	 
	 -

	[8.010]
	64605
	ν2+ν4
	          798±24 cm-1
	 
	 -

	8.065
	65049
	ν2+ν3
	ω5=26 meV
	
	 -

	 
	 
	 
	         210 cm-1
	
	 


(b)

	This work
	[11]
	[12]

	Energy 
	Wavenbr.
	Assignment
	Wavenbr.

	(eV)
	(cm-1)
	
	(cm-1)

	2b1→3dσ

	8.089
	65218
	(0,0)
	ω2=178±6 meV
	65182
	65192

	8.108
	65395
	ν5
	          1435±50 cm-1 
	 
	 

	8.133
	65597
	2ν5
	ω3=147±3 meV 
	 
	 

	8.156
	65783
	3ν5
	          1185±24 cm-1
	65860
	 

	[8.192]
	66073
	ν4
	ω4=98±2 meV 
	 
	 

	[8.235]
	66420
	ν3
	          794±16 cm-1
	 
	 

	[8.271]
	66710
	ν2
	ω5=22±4 meV
	66671
	66683

	[8.370]
	67509
	ν2+ν4
	         179±30 cm-1
	67286
	67491

	[8.445]
	68113
	2ν2
	 
	 
	68107

	[8.520]
	68718
	2ν2+3ν5
	 
	68679
	68697

	[8.544]
	68912
	2ν2+ν4
	 
	 
	68896

	[8.568]
	69106
	2ν2+ν4+ν5
	 
	 
	69080

	[8.593]
	69307
	2ν2+ν3
	 
	 
	 

	[8.619]
	69517
	3ν2
	 
	 
	 

	[8.640]
	69686
	3ν2+ν5
	 
	 
	 

	[8.660]
	69848
	3ν2+2ν5
	 
	 
	69847

	[8.692]
	70106
	3ν2+3ν5
	 
	 
	70082

	8.718
	70315
	3ν2+ν4
	 
	 
	 

	2b1→3dπ/δ

	8.17
	65896
	(0,0)
	ω2=178±6 meV
	65860
	65870

	8.198
	66121
	ν5
	          1435±50 cm-1
	 
	66067

	8.226
	66347
	2ν5
	ω3=146±4 meV
	 
	 

	8.247
	66516
	3ν5
	         1178±30 cm-1
	 
	 

	[8.271]
	66710
	ν4
	ω4=101±4 meV
	66874
	66683

	8.316
	67073
	ν3
	         815±30 cm-1
	67087
	 

	8.346
	67315
	ν2
	ω5=25±3 meV
	 
	67294

	[8.445]
	68113
	ν2+ν4
	        202±24cm-1
	 
	68107

	[8.520]
	68718
	2ν2
	 
	68679
	68697

	[8.544]
	68912
	2ν2+ν5
	 
	 
	68896

	 
	 
	ν2+2ν4
	 
	 
	 

	[8.568]
	69106
	2ν2+2ν5
	 
	 
	69080

	[8.593]
	69307
	2ν2+3ν5
	 
	 
	 

	[8.619]
	69517
	2ν2+ν4
	 
	 
	 

	8.667
	69904
	2ν2+ν3
	 
	 
	69847

	[8.692]
	70106
	3ν2
	 
	 
	70082

	2b1→4s

	[8.192]
	66073
	(0,0)
	ω2=176±3 meV
	 
	66067

	8.257
	66597
	3ν5
	          1420±24 cm-1
	66671
	66683

	8.295
	66904
	ν4
	ω3=148±3 meV
	66874
	 

	8.341
	67275
	ν3
	         1194±24 cm-1
	67286
	67294

	[8.370]
	67509
	ν2
	ω4=100±5 meV
	 
	67491

	[8.445]
	68113
	ν2+3ν5
	         806±40 cm-1
	 
	 

	[8.544]
	68912
	2ν2
	ω5=24±2 meV
	 
	68896

	[8.568]
	69106
	2ν2+ν5
	         194±16 cm-1
	 
	 

	[8.593]
	69307
	2ν2+2ν5
	 
	 
	 

	[8.619]
	69517
	2ν2+3ν5
	 
	 
	 

	[8.640]
	69686
	2ν2+ν4
	 
	 
	 

	[8.692]
	70106
	2ν2+ν3
	 
	 
	70082

	2b1→4dσ

	8.777
	70791
	(0,0)
	ω2=175 meV
	70725
	70736

	8.874
	71574
	ν4
	           1411 cm-1
	 
	71515

	8.899
	71775
	ν4+ν5
	ω4=100 meV
	 
	 

	8.921
	71953
	ν4+2ν5
	         806 cm-1
	 
	 

	8.949
	72179
	ν2
	ω5=23±2 meV
	72141
	72156

	9.049
	72985
	ν2+ν4
	           185±16 cm-1
	 
	 

	9.072
	73171
	ν2+ν4+ν5
	 
	 
	 

	continued in Table 7c

	2b1→4d

	8.806
	71025
	(0,0)
	ω2=177 meV
	 
	 

	8.83
	71219
	ν5
	           1428 cm-1
	71241
	71237

	8.906
	71832
	ν4
	ω3=143 meV
	 
	 

	[8.949]
	72179
	ν3
	         1153 cm-1
	 
	72156

	8.983
	72453
	ν2
	ω4=100 meV
	72411
	72429

	9.082
	73251
	ν2+ν4
	         806 cm-1
	 
	 

	 
	
	 
	ω5=24 meV
	 
	 

	 
	
	 
	         194 cm-1
	 
	 

	continued in Table 7c

	2b1→4d(δ)

	8.836
	71267
	(0,0)
	ω2=175 meV
	 
	71237

	8.862
	71447
	ν5
	           1428 cm-1
	71411
	71515

	8.936
	72074
	ν4
	ω4=100 meV
	 
	 

	9.013
	72679
	ν2
	         806 cm-1
	7265
	72665

	9.034
	72864
	ν2+ν5
	ω5=24±3 meV
	 
	 

	9.112
	73493
	ν2+ν4
	         194±24 cm-1
	73547
	 

	continued in Table 7c


(c)

	This work
	[10]
	[11]

	Energy 
	Wavenbr.
	Assignment
	Wavenumber

	(eV)
	(cm-1)
	
	(cm-1)

	2b1→4dσ (continued)

	9.124
	73590
	2ν2
	 
	 
	73547

	9.222
	74380
	2ν2+ν4
	 
	 
	- 

	[9.296]
	74977
	3ν2
	 
	75059
	 -

	2b1→4d( (continued)

	9.157
	73856
	2ν2
	 
	 
	 -

	9.258
	74671
	2ν2+ν4
	 
	 
	 -

	9.331
	75260
	3ν2
	 
	 
	 -

	2b1→5s (continued)

	9.136
	73687
	ν2+ν4+ν5
	
	 
	 -

	9.188
	74106
	2ν2
	 
	74044
	 -

	9.212
	74230
	2ν2+ν5
	 
	74240
	 -

	9.284
	74880
	2ν2+ν4
	 
	74843
	 -

	9.358
	75477
	3ν2
	 
	75437
	 -

	2b1→5dσ

	9.097
	73372
	(0,0)
	ω2=176 meV
	 
	 -

	[9.124]
	73590
	ν5
	        1419 cm-1
	 
	 -

	9.170
	73961
	3ν5
	ω3=146±2 meV
	 
	 -

	9.194
	74155
	ν4
	          1180±20 cm-1
	 
	 -

	9.243
	74550
	ν3
	ω4=100±4 meV
	74590
	 -

	[9.274]
	74800
	ν2
	         810±30 cm-1
	74843
	 -

	[9.296]
	74977
	ν2+ν5
	ω5=24±2 meV
	74954
	 -

	9.378
	75639
	ν2+ν4
	         190±20 cm-1
	 
	 -

	9.421
	75985
	ν2+ν3
	 
	
	 -

	[9.449]
	76211
	2ν2
	 
	
	 -

	[9.548]
	77010
	2ν2+ν4
	 
	
	 -

	9.594
	77381
	2ν2+ν3
	 
	
	 -

	2b1→6dσ

	[9.274]
	74800
	(0,0)
	ω2=175 meV
	74843
	 -

	9.373
	75598
	ν4
	           1411 cm-1
	 
	 -

	[9.449]
	76211
	ν2
	ω4=99 meV
	 
	 -

	 
	
	 
	       798 cm-1
	 
	 

	2b1→7dσ

	9.383
	756879
	(0,0)
	ω2=173±2 meV
	 
	 -

	9.458
	76284
	3ν5
	         1400±20 cm-1
	 
	 -

	9.476
	76429
	ν4
	ω3=149±5 meV
	 
	 -

	9.527
	76840
	ν3
	         1200±40 cm-1
	 
	 -

	9.557
	77082
	ν2
	ω4=97±3 meV
	 
	 -

	9.633
	77695
	ν2+3ν5
	         780±20 cm-1
	 
	 -

	9.718
	78381
	ν2+ν3
	ω5=25±2 meV
	 
	 -

	[9.730]
	78478
	2ν2
	           200±20 cm-1
	 
	 -

	9.808
	79107
	2ν2+3ν5
	 
	 
	 -

	9.829
	79276
	2ν2+ν4
	 
	 
	 -

	9.874
	79639
	2ν2+ν3
	 
	 
	 -

	9.901
	79857
	3ν2
	 
	 
	 -

	2b1→8dσ

	[9.449]
	76211
	(0,0)
	ω2=175±1 meV
	 
	 -

	[9.548]
	77010
	ν4
	         1411±8 cm-1
	 
	 -

	9.594
	77381
	ν3
	ω3=142±4 meV
	 
	 -

	9.625
	77631
	ν2
	         1150±30 cm-1
	 
	 -

	[9.730]
	77478
	ν2+ν4
	ω4=102±3 meV
	 
	 -

	9.762
	77736
	ν2+ν3
	         820±20 cm-1
	 
	 -

	9.800
	79042
	2ν2
	 
	 
	 -

	9.902
	79865
	2ν2+ν4
	 
	 
	 -

	9.944
	80204
	2ν2+ν3
	 
	 
	 -
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