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FIG. S1: Schematic representation of the twelve vibrational normal modes of the 

   1,1-C2H2Br2 molecule in the C2v symmetry point group (and their 

   irreducible representations) for which the associated wavenumbers have

   been calculated.

FIG. S2: Shape of virtual and ionized molecular orbitals at the DFT/M06-2X/     


   aug-cc-pVDZ level in 1,1-C2H2Br2. Contours correspond to a 0.1 a.u    

 
   density. The positive and negative parts are coloured in green and yellow 


   respectively. The virtual (a) 3b1- and (b) 6a1-MO’s. The ionized (c) 2b1-, 4b2-, 


  1a2-, 5a1-MO’s, (d) 3b2- and 1b1-MO’s and (e) 4a1- and 2b2-MO’s.
TABLE S1: Optimized geometry in the C2v symmetry point group of the neutral

         ground state and a few allowed excited states of 1,1-C2H2Br2 as 


         calculated at indicated level. Major differences with respect to the


         ground state are enhanced by bold printing. Internuclear distances in Ǻ


         and angles in degree.
TABLE S2: Optimized geometry in the C2v symmetry point group of the ground


         state and excited states of 1,1-C2H2Br2+ as calculated at indicated level.


         Major differences with respect to the neutral ground state are enhanced 


         by bold type. Internuclear distances in Ǻ and angles in degree.
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(a) Virtual 3b1((*)-MO
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(b) Virtual 6a1(Rs)-MO
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c. 2b1, 4b2, 1a2 and 5a1 MO.
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d. 3b2 and 1b1 MO’s.
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    e. 4a1 and 2b2 MO’s. 







 FIG. S2.

TABLE S1: Optimized geometry in the C2v symmetry point group of the neutral

         ground state and a few allowed excited states of 1,1-C2H2Br2 as 


         calculated at indicated level. Major differences with respect to the


         ground state are enhanced by bold printing. Internuclear distances in


         Ǻ and angles in degree. 
	Level
	C=C
	C-Br
	C-H
	H-C-C
	Br-C-C

	 
	Neutral 
[image: image13.wmf]X

~

1A1 state

	M06-2X
	1.3274
	1.8873
	1.0876
	120.27
	122.49

	 
	   31B2 state

	M06-2X
	1.3103
	2.2600
	1.0902
	119.84
	140.34

	TDDFT
	1.3119
	2.2306
	1.0904
	120.02
	139.33

	 
	 41A1 state

	TDDFT
	1.4544
	1.8308
	1.0875
	119.47
	118.68

	 
	 61B1 state

	TDDFT
	1.3895
	1.8265
	1.0914
	119.87
	120.03

	 
	 71A1 state

	M06-2X
	1.3271
	2.1144
	1.0883
	121.06
	114.01


TABLE S2: Calculated wavenumbers (cm-1) for the neutral 
[image: image14.wmf]X

~

1A1 and 31B2 states at 

          
        M02-6X level and the 41A1, 61B1 and 71A1 states at the TDDFT/M02-6X 


        level. No scaling factor is applied to the calculated values. For the


        neutral ground state comparison is made with experimental data [16].
	States
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1A1
	31B2
	41A1
	61B1
	71A1

	Modes
	Exp[16]
	M06-2X
	M02-6X
	TDDFT
	TDDFT
	TDDFT

	a1
	 
	 

	ν1
	3023
	3175
	3152
	3190
	3208
	3173

	ν2
	1593
	1688
	1674
	1407
	1639
	1623

	ν3
	1279
	1389
	1278
	1213
	1411
	1359

	ν4
	467
	497
	298
	471
	796
	243

	ν5
	184
	196
	144
	197
	i589
	110

	a2
	 
	 

	ν6
	696
	675
	526
	i879
	358
	635

	b1
	 
	 

	ν7
	886
	938
	849
	575
	1025
	915

	ν8
	405
	435
	i220
	485
	547
	217

	b2
	 
	 

	ν9
	3108
	3280
	3255
	3321
	7952 !a
	3274

	ν10
	1049
	1081
	775
	1079
	1264
	2388

	ν11
	668
	732
	294
	822
	820
	831

	ν12
	322
	331
	i287
	251
	576
	233


a For explanation see text.

TABLE S3: Optimized geometry in the C2v symmetry point group of the ground


            state and excited states of 1,1-C2H2Br2+ as calculated at indicated level.

            Major differences with respect to the neutral ground state are                

            enhanced by bold type. Internuclear distances in Ǻ and angles in


            degree.
	Level
	C=C
	C-Br
	C-H
	H-C-C
	Br-C-C

	 
	  
[image: image16.wmf]X

~

2B1 state

	UM06-2X
	1.4010
	1.8249
	1.0906
	120.05
	119.88
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2B2 state

	UM06-2X
	1.3142
	1.8875
	1.0904
	120.40
	131.65
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2A2 state

	UM06-2X
	1.3209
	1.9014
	1.0900
	120.51
	125.19
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~

2A1 state

	UM06-2X
	1.3364
	1.8932
	1.0883
	120.81
	119.29
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2B2 state

	TDDFT
	1.2796
	1.9298
	1.0926
	129.87
	123.26
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~

2B1 state

	TDDFT
	1.3524
	1.9945
	1.0926
	120.13
	122.69
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~

2A1 state

	TDDFT
	1.3796
	1.9325
	1.1120
	108.65
	118.49

	 
	
[image: image23.wmf]G

~

2B1 state

	TDDFT
	1.4192
	2.0940
	1.0932
	120.35
	114.83
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2B2 state

	TDDFT
	1.3902
	1.9523
	1.1240
	126.53
	122.26
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