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TABLES

TABLE I. Excitation energies (wy in eV) and oscillator strengths (fx) for excitations from
the ground state, and excitation energies (wa in eV) and oscillator strengths (f4) for excitations

from the first excited singlet state for CO. t-aug-cc-pTVZ basis set, R = 2.1322 a.u. (exp from

Ref [32]).
state method wx fx wA fa
AL SCF 8.77 0.0848
CAS(g) 8.69 0.0841
CAS(x) 9.71
CCS 9.06 0.0953
CcC2 8.67 0.0830
CCSD 8.62 0.0824
CCSDR(3) 8.55 0.0817
CC3 8.52 0.0814
exp 8.07 2
B'® SCF 11.87 0.0580 3.10 0.0227
CAS(g) 11.47 0.0446 2.78 0.0257
CAS(x) 2.69 0.0008
CCS 11.90 0.0558 2.84 0.0244
CcC2 10.82 0.0069 2.15 0.0211
CCSD 10.96 0.0099 2.34 0.0240
CCSDR(3) 10.72 0.0095 2.18 0.0223
CcC3 10.67 0.0095 2.16 0.0222
exp 10.78 @
Cc'y SCF 12.54 0.0810 3.77 0.0004
CAS(g) 12.09 0.1029 3.40 0.0010



CAS(x)
CCs
CcC2
CCSD
CCSDR(3)
CcCs3
exp
EI SCF
CAS(g)
CAS(x)
CCs
CC2
CCSD
CCSDR(3)
CcC3
exp
F'y SCF
CAS(g)
CAS(x)
CCs
CcC2
CCSD
CCSDR(3)
CcCs3
exp
G'I SCF

CAS(g)

12.55

11.39

11.56

11.45

11.28

11.40 #

12.58

12.18

12.59

11.51

11.70

11.45

11.41

11.522

13.52

13.11

13.54

12.39

12.63

12.31

12.26

12.372

13.63

13.20

0.0863

0.1257

0.1325

0.1297

0.1292

0.0371

0.0406

0.0358

0.0353

0.0362

0.0355

0.0353

0.0427

0.0284

0.0208

0.0038

0.0039

0.0038

0.0038

0.0023

0.0192

3.61

3.49

2.72

2.94

2.78

2.717

3.81

3.45

4.34

3.53

2.84

3.08

2.91

2.89

4.75

4.37

4.43

4.49

3.72

3.94

3.76

3.74

4.85

4.47

0.0424

0.0002

0.0092

0.0081

0.0077

0.0076

0.0170

0.0152

0.0061

0.0156

0.0108

0.0105

0.0099

0.0098

0.0068

0.0131

0.0076

0.0083

0.0160

0.0090

0.0086

0.0086

0.0013

0.0033



CAS(x)
CCS
CC2

CCSD
CCSDR(3)

CC3

13.63

12.46

12.71

12.45

12.40

0.0021

0.000002

0.0001

0.0001

0.0001

5.35

4.57

3.79

4.08

3.90

3.88

0.0037

0.0016

0.0057

0.0057

0.0054

0.0054

a T, from Ref. [32]



TABLE II. Excitation energies (wx in eV) and oscillator strengths (fx) for excitations from
the ground state, and excitation energies (w4 in eV) and oscillator strengths (f4) for excitations

from the first excited singlet state for formaldehyde. Sadlejs basis set. SCF/Sadlej geometry.

state method wx fx wA fa
114, SCF 4.54
(n — %) CAS(g) 4.51
CAS(x) 5.18
CCS 4.70
CC2 4.23
CCSD 4.16
CCSDR(3) 4.15
CC3 4.16
exp 3.495 2, 3.94°P
1By SCF 8.49 0.0300 3.95 0.0411
(n — 3s) CAS(g) 7.66 0.0194 3.15 0.0179
CAS(x) 4.07 0.0160
CCS 8.50 0.0306 3.80 0.0356
CC2 6.40 0.0262 2.17 0.0223
CCSD 6.99 0.0222 2.83 0.0209
CCSDR(3) 7.00 0.0222 2.85 0.0210
CC3 7.01 0.0222 2.86 0.0210
exp 7.0892
2! By SCF 9.36 0.0422 4.82 0.00004
(n — 3pz) CAS(g) 8.60 0.0490 4.08 0.0048
CAS(x) 5.23 0.0001
CCS 9.37 0.0429 4.66 0.0002
CC2 7.45 0.0317 3.22 0.0020



21 A,

(n — 3p:r)

1B

(0 = 7*)

CCSD
CCSDR(3)
CC3
exp
SCF
CAS(g)
CAS(x)
CCS
CC2
CCSD
CCSDR(3)
CC3
exp
SCF
CAS(g)
CAS(x)
CCS
CC2
CCSD
CCSDR(3)

CC3

7.93
7.95
7.97
8.115 2
9.96

9.00

9.96
7.92
8.43
8.47
8.49
8.374 P
10.02

10.08

10.25
9.29
9.68
9.62

9.62

0.0395

0.0385

0.0396

0.00008

0.0016

0.00006

0.0021

0.0011

0.0010

0.0010

3.77

3.80

3.81

5.42

4.49

5.80

5.26

3.70

4.27

4.32

4.33

5.49

5.57

5.54

5.55

5.06

5.52

5.47

5.47

0.0033

0.0033

0.0033

0.0121

0.0196

0.0167

0.0150

0.0240

0.0210

0.0215

0.0215

0.0001

0.0005

0.0005

0.0003

0.0362

0.0003

0.0003

0.0003

2 0-0 bands from Ref. [33]

b

vertical excitation energies from Ref. [22] as cited in Ref. [23]



TABLE III. Excitation energies (wx in eV) and oscillator strengths (fx) for excitations from

the ground state, and excitation energies (w4 in eV) and oscillator strengths (f4) for excitations

from the first excited singlet state for formamide. Basis set and geometry as in Ref. [17]

state method wx fx WA fa
1ta” SCF 6.35 0.0007
(n — ) CAS(g) 5.66 0.0004
CAS(x) 6.09
CCS 6.52 0.0008
CC2 5.70 0.0002
CCSD 5.66 0.0003
CCSDR(3) 5.63 0.0003
CC3 5.64 0.0003
Exp 5.6-5.8% ~ 0.0022
2L A/ SCF 8.31 0.1678 1.96 0.00002
(n — 3s) CAS(g) 7.76 0.2240 2.10 0.000003
CAS(x) 0.77 0.000003
CCS 8.51 0.1247 1.99 0.0004
CC2 6.17 0.0255 0.47 0.00004
CCSD 6.84 0.0005 1.18 0.00002
CCSDR(3) 6.67 0.0005 1.04 0.00002
CC3 6.59 0.0005 0.95 0.00002
Exp 6.2-7.0°
LA/ SCF 8.89 0.0911 2.54 0.0089
(n — 3py) CAS(g) 8.76 0.0535 3.10 0.000007
CAS(x) 2.59 0.0010
CCS 8.95 0.1401 2.43 0.0093
CC2 6.77 0.0759 1.07 0.0103



41 A’

(m — ")

21 A//

(m — 3s)

31 A//

(m — 3py)

CCSD
CCSDR(3)
CC3
SCF
CAS(g)
CAS(x)
CCS
CC2
CCSD
CCSDR(3)

CcC3

SCF
CAS(g)
CAS(x)

CCs
CC2
CCSD
CCSDR(3)
CC3
SCF
CAS(g)
CAS(x)
CCs
CC2
CCSD

CCSDR(3)

7.43
7.31
7.27
9.21

9.05

9.24
7.23
7.64
7.52
7.50
~ 7.44
7.68

7.64

7.07
6.58
6.74
6.65
6.64
8.57

8.27

8.59
7.32
7.58

7.49

0.1314

0.1292

0.1285

0.0116

0.0051

0.0054

0.0232

0.2183

0.2149

0.2145

0.0213

0.0220

0.0216

0.0227

0.0221

0.0219

0.0218

0.000001

0.00009

0.000001

0.0081

0.0002

0.0002

1.77

1.68

1.63

2.86

3.38

3.24

2.72

1.53

1.98

1.89

1.86

1.33

1.87

3.76

1.19

0.88

1.08

1.02

1.00

2.22

2.61

4.40

2.07

1.62

1.92

1.86

0.0094

0.0089

0.00860

0.00009

0.0019

0.0109

0.00003

0.00002

0.0026

0.0025

0.0025

0.00004

0.0002

0.0147

0.000008

0.000009

0.000005

0.000005

0.000005

0.0008

0.00005

0.0021

0.00006

0.0154

0.00007

0.00007



CcC3

41 A" SCF
(n — 3p,) CAS(g)
CAS(x)

CccCs

CC2
CCSD

CCSDR(3)
CcC3

Exp

7.49
9.18

8.89

9.20
7.39
8.02
7.91
7.88

7.74

0.0002

0.0159

0.0110

0.0162

0.00007

0.0074

0.0073

0.0072

1.85

2.83

3.22

5.34

2.68

1.69

2.36

2.28

2.24

0.00007

0.00000007

0.0001

0.0004

0.000051

0.000002

0.0152

0.0147

0.0145

2From Ref. [24]. Very weak peak.

PThe energy span of the transition as given in Ref. [24]. Maximum absorption is around 6.3-6.4

eV

“Ref. [24]. Maximum absorption energy = 0-0 energy

dRef. [24]. Maximum absorption energy = 0-0 energy



TABLE IV. Excitation energies (wy in eV) and oscillator strengths (fx) for excitations from

the ground state, and excitation energies (w4 in eV) and oscillator strengths (f4) for excitations

from the first excited singlet state for sym-tetrazine. Basis set and geometry as in Ref. [1§]

state method wx fx WA fa
1 B3, SCF 3.30 0.0083
(n(bsg) — 3dyz) CAS(g) 3.35 0.0140
CAS(x)
CCsS 3.52 0.0100
CcC2 2.42 0.0061
CCSD 2.66 0.0702
CCSDR(3) 2.56 0.0676
CC3 241 0.0637
exp 222772
1A, SCF 5.49
(n —7") CAS(g) 5.08
CAS(x)
CCS 5.64
CC2 3.55
CCSD 3.95
CCSDR(3) 3.76
cC3 3.68
1'Byg SCF 5.92 2.62 0.048
(n —7") CAS(g) 5.55 2.20 0.039
CAS(x)
CCS 6.13 2.61 0.0639
CC2 5.06 2.64 0.1085
CCSD 5.28 2.63 0.0757

10



11 Bs,

(n —7*)

1By,

(n — 3p/m* (mix))

11 By

(n —7*)

1! By,

CCSDR(3)
CC3
SCF

CAS(g)
CAS(x)
ccs
CC2
CCSD

CCSDR(3)
CC3
SCF

CAS(g)
CAS(x)
cCs
CC2
CCSD

CCSDR(3)
CC3
SCF

CAS(g)
CAS(x)
cCs
CC2
CCSD

CCSDR(3)
cC3

SCF

5.11

4.85

5.85

4.71

6.23
5.29
5.34
5.28
5.20
6.44

8.15

6.91

6.85

7.40

7.34

7.28

6.52

5.24

6.76

5.67

5.84

5.65

8.48

11

0.1350

0.0526

0.1340

0.0571

0.0584

0.0577

0.0569

0.0009

0.0349

0.0027

0.0199

0.0025

0.0025

0.0024

2.55

2.44

3.22

1.88

3.24

3.25

3.19

3.09

0.0735

0.0703

0.028

0.0065

0.0394

0.0369

0.0263

0.0255



(n — 3s) CAS(g) 7.95

CAS(x)
CCs 8.48
CC2 5.88
CCSD 6.54
CCSDR(3) 6.42
CC3 6.38
214, SCF 9.93 6.63 0.0032
(n — 3d) CAS(g) 8.68 5.33 0.0001
CAS(x)
CCs 9.94 6.42 0.0026
CC2 7.30 4.88 0.0035
CCSD 8.08 5.42 0.0049
CCSDR(3) 7.98 5.42 0.0049
CC3 7.94 5.53 0.0050

*Maximum intensity peak = 0-0 transition energy for this transition. From Ref. [34] as cited in

Ref. [18].
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TABLE V. Excitation energies (wx in eV) for excitations from the ground state to the first

excited singlet state for CO, formaldehyde, formamide and sym-tetrazine.

method CO formaldehyde formamide sym-tetrazine
SCF 8.77 4.54 6.35 3.30
CAS(g) 8.69 4.51 5.66 3.35
CAS(x) 9.71 5.18 6.09
CCS 9.06 4.70 5.52 3.52
CcC2 8.67 4.23 5.70 2.42
CCSD 8.62 4.16 5.66 2.66
CCSDR(3) 8.55 4.15 5.63 2.56
CC3 8.52 4.16 5.64 241
exp 8.07 @ 3.395 P 3.94 ¢ 5.6-5.8 4 2.2-2.7¢

a T, from Ref. [32]

b 0-0 bands from Ref. [33]

¢ vertical excitation energies from Ref. [22] as cited in Ref. [23]

dFrom Ref. [24]. Very weak peak.

“Maximum intensity peak = 0-0 transition energy for this transition. From Ref. [34] as cited in

Ref. [18].
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