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TABLE S1: Excitation energies (Ecalc)(eV) and oscillator strength (OS)(f) for
	         transitions between the neutral ground state and neutral excited 
        states calculated at the B3LYP level. Comparison is shown with 
        transition energies observed in the PAS (EPAS)(eV) and their 
        assignment.

TABLE S2: Optimized geometry in the CS symmetry point group of the ground
	                      state and first seven excited states of BrHC=CF2 calculated at M06-2X 
         and B3LYP levels. Bold type enhanced figures correspond to major 
          differences with respect to the ground state. Angles in degree
         and internuclear distances in Å.

TABLE S3: Vibrational wavenumbers (cm-1) of the first neutral excited states
	         calculated at the M06-2X level. Comparison between theory and 

	         experiment [1] is made for the 1A’ground state.

TABLE S4: Energy positions (eV) and wavenumbers (cm-1) measured for the
	         vibrational structure of Rydberg states observed in the vacuum UV
	         photoabsorption spectrum of BrHC2F2 at (a) 12.23 eV, (b) 13.92 eV 
	         and for the structure of the bands at (c) 13.0 eV and (d) 14.6 eV.
	         In (a), the first and fourth columns list the measurements under the
         two (1.0 meV and 10 meV increments) recording conditions.
         Conversion factor 1 eV=8065.545 cm-1 [17].







TABLE S1: Excitation energies (Ecalc)(eV) and oscillator strength (OS)(f) for
	         transitions between the neutral ground state and neutral excited
         states calculated at the B3LYP level. Comparison is shown with
         transition energies observed in the PAS (EPAS)(eV) and their 
         assignment.

	Transition
	OS (f)
	E (calc) (eV)
	E(PAS) (eV)
	Assign

	4a"5a"
	0.2130
	6.743
	6.955
	4a"π

	11a'5a"
	0.0000
	6.949
	
	

	4a"14a'
	0.0000
	7.058
	
	

	4a"15a'
	0.0445
	7.380
	7.450
	4a"5p

	11a'13a'
	0.0539
	7.414
	
	

	3a"12a'
	0.0017
	7.489
	7.532
	4a"5pπ

	4a"16a'
	0.0030
	7.982
	8.033
	11a'5s

	4a"17a'
	0.0000
	8.287
	8.173
	4a"4d

	11a'14a'
	0.2780
	8.332
	
	

	11a'15a'
	0.0169
	8.562
	8.598
	4a"6pπ

	3a"5a"
	
	
	
	

	3a"13a'
	0.0189
	8.603
	
	

	3a"13a'
	0.0466
	8.622
	
	

	4a"18a'
	
	
	
	

	4a"7a"
	0.1100
	8.656
	 
	 

	3a"5a"
	0.1050
	8.737
	8.837
	4a"5d

	
	
	
	9.004
	4a"7p

	11a'6a"
	0.0006
	8.832
	9.016
	4a"7pπ

	11a'6a'
	0.0060
	9.186
	9.151
	4a"6d

	
	
	
	9.200
	11a'5p

	4a"19a'
	0.0386
	9.333
	9.320
	4a"7d

	11a'17a'
	0.1250
	9.399
	
	

	4a"8a"
	
	
	
	

	3a"14a'
	0.0042
	9.461
	9.461
	4a"10pπ

	11a'17a'
	0.0266
	9.537
	9.631
	11a'4d

	4a"20a'
	0.0002
	9.607
	 
	 

	3a"15a'
	0.0385
	9.778
	9.795
	11a'4dπ

	10a'5a"
	0.0008
	9.861
	
	

	11a'7a"
	
	
	
	

	11a'7a"
	0.0101
	9.875
	9.874
	11a'6s

	11a'7a"
	0.0017
	9.884
	
	

	4a"21a'
	
	
	
	

	11a'18a"
	0.0019
	 
	
	

	10a'12a'
	0.1798
	10.126
	10.203
	11a'6p

	3a"6a"
	0.0310
	10.194
	
	

	3a"6a'
	0.0005
	10.390
	
	

	4a"22a'
	0.0161
	10.467
	10.459
	11a'5d

	11a'8a"
	0.0007
	10.542
	10.473
	11a'5dπ

	9a'5a"
	
	
	
	

	9a'5a"
	0.0082
	10.551
	 
	 

	9a'12a'
	0.0000
	10.569
	10.526
	11a'7s

	10a'13a'
	
	
	
	

	11a'19a'
	
	
	
	

	10a'13a'
	0.0233
	10.602
	 
	 

	3a"17a'
	0.0025
	10.679
	 
	 

	9a'12a'
	0.1001
	10.709
	 
	 

	4a"23a'
	0.0128
	10.836
	10.805
	11a'6dπ

	8a'12a'
	0.0368
	10.917
	 
	 

	11a'20a'
	
	
	 
	 

	8a'5a"
	0.0003
	10.938
	 
	 

	2a"12a'
	0.0005
	11.004
	 
	 

	8a'12a'
	0.1417
	11.020
	11.037
	11a'9p

	3a"7a"
	
	
	
	

	3a"12a'
	0.1089
	11.098
	11.070
	11a'd

	
	
	
	11.086
	11a'dπ

	
	
	
	11.066
	3a"6s(a)

	3a"7a"
	0.0096
	11.131
	11.196
	3a"6s(v)

	11a'21a'
	
	
	
	

	11a'21a'
	0.2131
	11.237
	 
	 

	8a'12a'
	
	
	 
	 

	2a"5a"
	0.0069
	11.304
	 
	 

	9a'13a'
	
	
	 
	 

	4a"24a'
	0.0094
	11.382
	 
	 

	
	
	
	
	













TABLE S2: Optimized geometry in the CS symmetry point group of the ground
                    state and first seven neutral excited states of BrHC=CF2 calculated at 
                    M06-2X and B3LYP levels. Bold type enhanced figures correspond to
                    major differences with respect to the neutral ground state. Angles in
                    degree and internuclear distances in Å.

	State
	Calc.
	C=C
	C-H
	C-Br
	F1-C
	F2-C
	H-C-Br
	F1-C-F2

	
1A'
	M06-2X
	1.3182
	1.0774
	1.8706
	1.3082
	1.3155
	117.625
	110.62

	
	B3LYP
	1.3218
	1.0779
	1.8872
	1.3260
	1.3176
	116.552
	110.541

	11A"
	M06-2X
	1.3421
	1.0802
	2.3975
	1.2921
	1.3128
	122.272
	108.821

	
	B3LYP
	1.3422
	1.0813
	2.4506
	1.3279
	1.3104
	117.857
	108.771

	21A"
	M06-2X
	1.3424
	1.0802
	2.3979
	1.2987
	1.3130
	122.420
	108.826

	
	B3LYP
	1.3421
	1.0813
	2.4506
	1.3280
	1.3102
	117.898
	108.769

	21A'
	M06-2X
	1.4764
	1.0743
	1.8188
	1.3113
	1.3107
	121.904
	114.064

	
	B3LYP
	1.4647
	1.0726
	1.8693
	1.3268
	1.3328
	120.063
	113.451

	31A'
	M06-2X
	1.3883
	1.1092
	1.7851
	1.2648
	1.2757
	119.136
	115.270

	
	B3LYP
	1.3866
	1.1194
	1.8011
	1.2925
	1.2766
	118.058
	115.467

	31A"
	M06-2X
	1.3886
	1.0832
	1.8113
	1.2620
	1.2710
	120.663
	114.709

	
	B3LYP
	1.4233
	1.0709
	1.9366
	1.3370
	1.3605
	114.061
	114.195

	41A"
	M06-2X
	1.3826
	1.0806
	1.7867
	1.2650
	1.2611
	120.039
	114.780

	
	B3LYP
	1.385
	1.0836
	1.8371
	1.2746
	1.2811
	119.811
	114.594

	51A"
	M06-2X
	1.4121
	1.0783
	1.8451
	1.3371
	1.3224
	117.438
	114.638

	
	B3LYP
	1.3220
	1.1021
	1.8974
	1.2999
	1.3360
	110.411
	112.809

	
	 
	
	
	
	
	
	
	


The F1-C=C-Br angle is 180° in all cases. 
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TABLE S3: Vibrational wavenumbers (cm-1) of the seven first neutral excited
	        states calculated at the M06-2X level. . Comparison between theory 

	        and experiment [1] is made for the 1A’ground state.


	States
	
1A'
	11A”
	21A”
	21A'
	31A’
	31A"
	41A”
	51A”

	Modes
	Exp [1]
	M06-2X
	
	
	
	
	
	
	

	a'
	 

	ν1
	3135
	3268
	3241
	3241
	3324
	2802
	3248
	3269
	3275

	ν2
	1736
	1820
	1501
	1657
	1401
	1629
	1610
	1639
	1381

	ν3
	1317
	1366
	1298
	1351
	1348
	1490
	1537
	1549
	1260

	ν4
	1172
	1206
	979
	990
	1164
	1235
	1305
	1277
	1152

	ν5
	959
	991
	812
	902
	901
	1005
	1042
	1031
	883

	ν6
	767
	791
	584
	570
	780
	851
	847
	880
	796

	ν7
	568
	580
	488
	540
	519
	581
	601
	612
	557

	ν8
	369
	380
	246
	259
	330
	393
	393
	397
	389

	ν9
	164
	171
	91
	i25*
	160
	182
	172
	177
	242

	a"
	 

	ν10
	741
	779
	776
	1250
	6260
	2393
	763
	981
	702

	ν11
	583
	629
	633
	398
	222
	670
	610
	642
	502

	ν12
	227
	213
	14
	66
	i850*
	159
	156
	149
	216

	
	
	
	
	
	 
	
	 
	 
	


* Imaginary wavenumbers are in italic type.















TABLE S4: Energy positions (eV) and wavenumbers (cm-1) measured for the
	         vibrational structure of Rydberg states observed in the vacuum UV
	         photoabsorption spectrum of BrHC2F2 at (a) 12.23 eV, (b) 13.92 eV 
	         and for the structure of the bands at (c) 13.0 eV and (d) 14.6 eV.
	         In (a), the first and fourth columns list the measurements under the
         two (1.0 meV and 10 meV increments) recording conditions.
	         Conversion factor 1 eV=8065.545 cm-1 [17]. 
(a)
	Rydb.Trans. at Eexcvert= 12.23 eV

	Energy
	Wavenbr
	Av. spacing
	Energy

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

	12.002
	96803
	ω=40±5 meV
	12.01

	12.051
	97212
	320±40 cm-1
	12.06

	12.090
	97512
	 
	12.09

	12.126
	97803
	 
	- 

	12.162
	98093
	 
	12.15

	12.195
	98359
	 
	12.20

	12.234
	98674
	 
	12.23

	12.269
	98956
	 
	12.27

	12.313
	99311
	 
	12.31

	12.355
	99650
	 
	12.35

	12.395
	99972
	 
	12.39

	12.434
	100287
	 
	12.44

	12.480
	100658
	 
	12.48

	 
	 
	 
	12.52


(b)
	Rydb.Trans. at Eexcvert =13.92 eV

	Energy
	Wavenbr
	Av. spacing (eV/cm-1)

	   (eV)        (cm-1)
	

	  13.55        109288
	 

	13.58
	109530
	ω=38±4 meV

	13.61
	109772
	310±30 cm-1

	13.65
	110095
	 

	13.68
	110337
	 

	13.72
	110659
	 

	13.76
	110982
	 

	13.80
	111305
	 

	13.84
	111627
	 

	13.92
	112272
	 

	13.96
	112595
	 

	13.99
	112837
	 

	14.02
	113079
	 

	14.06
	113402
	 

	14.10
	113724
	 

	14.18
	114369
	 

	 
	 
	 


(c)
	Rydb.Trans. at Eexcvert=13.00 eV

	Energy
	Wavenbr
	Av. spacing (cm-1/eV)
	Energy
	Wavenbr
	Av. spacing (cm-1/eV)

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

	12.57
	101384
	 
	13.08
	105497
	 

	12.60
	101625
	40±10 meV
	13.14
	105981
	ω=42±10 meV

	12.65
	102030
	320±80 cm-1
	13.17
	106223
	340±80 cm-1

	12.68
	102271
	 
	13.22
	106627
	 

	12.73
	102674
	 
	13.26
	106949
	 

	12.77
	102997
	 
	13.29
	107191
	 

	12.83
	103480
	 
	13.35
	107675
	 

	12.86
	103723
	 
	13.40
	108078
	 

	12.89
	103965
	 
	13.42
	108240
	 

	12.95
	104449
	 
	13.46
	108562
	 

	 
	 
	 
	13.50
	108885
	 


(d)
	Rydb.Trans. at Eexcvert=14.60 eV

	Energy
	Wavenbr
	Av. spacing 
	Energy
	Wavenbr
	Av. spacing 

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

	14.23
	114772
	 
	14.61
	117838
	 

	14.27
	115095
	36±10 meV
	14.65
	118160
	ω=47±9 meV

	14.30
	115337
	290±80 cm-1
	14.70
	118563
	380±70 cm-1

	14.33
	115.579
	 
	14.76
	119047
	 

	14.35
	115741
	 
	14.81
	119451
	 

	14.38
	115983
	 
	14.86
	119854
	 

	14.45
	116547
	 
	14.91
	120257
	 

	14.50
	116950
	 
	14.94
	120499
	 

	14.56
	117434
	 
	
	 
	 




oleObject2.bin

image2.png




oleObject3.bin

oleObject4.bin

image1.wmf
X

~


oleObject1.bin

