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1. Features of the experimental and theoretical spectra
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Sh — Shoulder; Max — maximum; V — vapor; W — in water.



II.

A.

B.

C.

Vertical excitations

Adenine — CC2/TZVP

State  Assignment AE (V) f Main contribution %
S n—-mn 5.20 0.003 33a-36a 79.2
S; I 5.29 0.070 35a-38a 445

34a-36a 31.6
Ss T 5.42 0.301 35a-36a 83.1
S, nomn 5.86 0.004 33a-38a 87.4
Ss nomn 6.26 0.007 31a-38a 87.2
Se I 6.55 0.455 34a-36a 44.6
35a-38a 24.6
S T—>Ras 6.74 0.009 35a-37a 33.4
35a-39a 31.3
Sg > 6.83 0.074 32a-36a 57.7
Sy > 6.92 0.044 35a-40a 46.0
35a-41a 15.2
S0 n—o>m 7.03 0.014 31a-38a 72.8
Adenine — CC2/TZVP-aug

State  Assignment  AE (eV) f Main contribution %

S n—om 5.11 0.003 33a-52a 19.2
33a-50a 16.8

S, o1 5.20 0.073 35a-58a 30.5
Ss o1 5.25 0.212 35a-58a 19.6
35a-50a 115

Sy n—>Ras 5.47 0.009 35a-36a 453
Ss n—m 5.75 0.005 33a-58a 58.9
Se T—>Ras 5.80 0.005 35a-37a 419
35a-36a 22.6

Sy N—Ras 6.02 0.028 33a-36a 56.2
So n—>m 6.19 0.016 3la-52a 18.5
31a-50a 15.7

So T—>Ras 6.24 0.001 35a-38a 50.1
Sio Nn—Ra 6.29 0.333 33a-37a 18.2
T 35a-58a 10.2

Guanine — CC2/SVP

State  Assignment AE (eV) f Main contribution %
S I 5.26 0.210 39a-40a 79.8
S, n—>m 5.64 0.002 35a-41a 32.3

37a-41a 30.4
S I 5.89 0.263 39a-41a 75.0
Sy nom 6.26 0.000 37a-40a 68.8
Ss n—>m 6.48 0.000 35a-40a 72.5



D.

*

S n—m 6.72 0.004 35a-41a 375
37a-41a 36.0

S > IR3s 6.84 0.006 39a-42a 55.1
Sg T 6.97 0.019 39a-45a 43.2
1IR3 39a-44a 20.5

So n—Rs 7.34 0.002 39a-43a 95.5
Sio n-mn 7.42 0.119 33a-40a 32.2
37a-45a 12.5

Su T 7.45 0.083 38a-41a 43.2
36a-40a 29.3

S1» > 7.50 0.377 38a-41a 22.0
36a-41a 18.3

36a-40a 15.9

Si3 o1 7.51 0.363 38a-40a 57.9
Sia T 7.90 0.005 36a-41a 24.4
n—7 /Ras 37a-42a 12.7

S5 —> 7 IRas 7.97 0.011 39a-44a 40.3
Si6 n-m 8.01 0.009 33a-40a 39.7
37a-45a 18.9

Sy7 > 8.10 0.103 36a-41a 22.0
n—m"/Ra 37a-42a 20.3

Sis T 8.20 0.013 34a-40a 40.9
39a-45a 11.2

S1o N—Rs; 8.42 0.011 37a-43a 72.8
S0 > IR3s 8.45 0.018 36a-42a 29.6
39a-44a 18.4

Guanine — CC2/TZVP

State  Assignment  AE (eV) f Main contribution %
S; T 5.13 0.194 39a-41a 67.6
S, n—m 5.56 0.003 35a-43a 26.7
37a-43a 22.4
S3 o1 5.67 0.286 39a-43a 83.2
S4 T—Rs 6.03 0.005 39a-40a 67.0
Ss n—m 6.21 0.00 37a-41a 50.2
Se nomn 6.36 0.00 35a-41a 54.7
Sy TR 6.57 0.001 39a-42a 79.6
Sg nom’ 6.61 0.003 37a-43a 39.8
So T 6.70 0.02 39a-46a 64.4
Sio n—Rs; 7.13 0.034 35a-40a 22.9
37a-40a 21.9
Su T 7.21 0.215 38a-43a 335
36a-41a 17.0
S T 7.22 0.254 38a-43a 19.4
34a-40a 11.8

Si3 o1 7.31 0.178 38a-41a 33
38a-43a 14.9
S n—Ra 7.33 0.02 39a-45a 58.8
Sis n—Rs 7.36 0.228 39a-44a 30.3
T 36a-41a 18.7




E.

F.

Guanine — CC2/TZVP-aug

State  Assignment AE (eV) f Main contribution %
Sy T—>Ras 4.90 0.064 39a-40a 45.2
T 39a-60a 12.4
Sz o1 4.97 0.099 39a-60a 34.4
T—>Ras 39a-40a 18.4
Ss T—>Ras 5.30 0.013 39a-41a 71.4
S, > 5.40 0.269 39a-64a 225
39a-61a 17.7
Ss n-m 5.42 0.026 37a-60a 18.7
35a-60a 17.2
Se T—>Ras 5.84 0.005 39a-42a 55.4
Sy T—>Rg, 5.95 0.001 39a-45a 335
39a-42a 13.2
Ss T—>Ras 5.99 0.009 39a-43a 35.1
T—>Rapx 39a-44a 27.4
Sy N—>Rzs 6.03 0.010 37a-40a 28.7
35a-40a 145
S0 n—-mn 6.09 0.006 37a-60a 17.2
37a-64a 15.3
Su T—>Rapx 6.21 0.001 39a-44a 39.2
T—Ras 39a-43a 32.8
Si n-m 6.23 0.001 35a-60a 26.8
35a-64a 12.6
Si3 o1 6.33 0.015 39a-77a 21.0
T—>Rss 39a-46a 15.0
Sia N—Ras 6.37 0.002 37a-41a 20.8
37a-40a 10.3
Sis n—>m 6.39 0.001 35a-61a 11.7
37a-60a 9.3
Cytosine —CC2/TZVP
State  Assignment  AE (eV) f Main contribution %
S T 4.71 0.051 29a-30a 81.6
S n—-m 4,95 0.007 27a-30a 83.7
Ss nom 5.35 0.009 26a-30a 81.5
S, T 5.77 0.155 28a-30a 84.2
Ss n—>mn 5.94 0.003 27a-33a 52.3
Se 1—>Ra, 6.54 0.311 29a-31a 51.1
T 29a-33a 29.8
S; -1 6.66 0.303 29a-33a 40.8
T—>Rss 29a-32a 211
Sg n—>m 6.76 0.009 26a-33a 38.8
27a-33a 21.5
Sg n—>Ra, 6.93 0.067 28a-31a 31.7
o1 28a-33a 20.4
S1o n—Rs 7.13 0.026 27a-31a 46.4
26a-31a 14.5




G.

H.

Cytosine — CC2/TZVP-aug

State  Assignment  AE (eV) f Main contribution %
Sy o1 4.61 0.052 29a-41a 25.9
29a-42a 20.2
S; n—om" 4.87 0.007 27a-41a 26.7
27a-42a 20.3
S3 nom’ 5.27 0.01 26a-41a 24.6
26a-42a 19.5
S4 T—>R3;s 5.44 0.006 29a-30a 64.3
Ss T 5.64 0.127 28a-41a 24.8
28a-42a 20.3
Se n-n’ 5.79 0.006 27a-53a 22.4
27a-54a 17.3
Sy N—>Ras 5.92 0.051 27a-30a 38.2
Sg T—>Ra, 6.00 0.026 29a-31a 43.9
So n—>Rss 6.04 0.002 28a-30a 32.7
29a-31a 17.5
S0 i 6.28 0.388 29a-53a 19.8
29a-54a 15.8
Su1 T—>R3;s 6.32 0.003 29a-32a 34.1
29a-35a 10.2
Si2 n—>Ra;s 6.39 0.075 27a-31a 17.8
26a-30a 15.3
Si3 71— Rapx 6.52 0.021 29a-34a 55.1
S N—Ra 6.53 0.033 27a-31a 30.5
26a-30a 18.0
Sis5 n->mn 6.59 0.025 26a-53a 11.2
26a-54a 7.9
Sis T—>Ras 6.66 0.03 28a-31a 33.7
Sy7 T—>Ras 6.74 0.01 29a-35a 22.0
Sig n—Ra;s 6.75 0.10 27a-32a 29.8
S1o T 6.76 0.07 28a-53a 10
28a-54a 8.2
S2 n—>Ras 6.91 0.00 26a-31a 31.9
Sa N—>Rapx 6.94 0.00 27a-34a 42.3
Sz n—>Rag 6.98 0.00 29a-33a 38.8
Sz T—>R3;s 7.05 0.00 28a-32a 39.9
Sy n—>Ra; 7.14 0.00 27a-35a 18.5
Sos n—>Ra; 7.24 0.02 27a-32a 15.0
26a-32a 14.7
Thymine - CC2/TZVP
State  Assignment  AE (eV) f Main contribution %
S n—on’ 4.93 0.000 31a-34a 84.6
Sz T 5.37 0.197 33a-34a 87.4
S3 n—-mn’ 6.32 0.000 31a-38a 37.9
n—-n’ 30a-34a 36.5
Sy o1 6.44 0.082 32a-34a 93.7
Ss T—>Ra, 6.68 0.000 33a-35a 69.5
Se n—on 6.73 0.000 30a-34a 43.1



I.

J.

31a-38a 25.7
S7 = 6.79 0.250 33a-38a 89.9
Sg n—on 7.18 0.000 30a-38a 67.1
Sg Nn—Ras 7.53 0.019 31a-35a 61.8
S1o T—>Ra, 7.67 0.000 33a-37a 55.0
Thymine — CC2/TZVP-aug
State  Assignment  AE (eV) f Main contribution %
S n—omn’ 4.83 0.000 3la-45a 44.8
Sy o1 5.18 0.178 33a-45a 42.2
S3 T—>Ras 5.60 0.000 33a-34a 67.1
S4 n—mn" 6.16 0.000 30a-45a 18.3
3la-6la 17.0
Ss T 6.22 0.016 32a-45a 30.1
N—Ras 3la-34a 18.3
Se N—Rss 6.30 0.082 3la-34a 42.3
S T—>Ras 6.34 0.001 33a-35a 38.6
Sg o1 6.45 0.147 33a-59% 36.7
So T—>Ras 6.49 0.000 33a-36a 42.2
S1o n—omn’ 6.55 0.001 30a-45a 25.5
Sn 71— Rapx 6.71 0.012 33a-37a 485
S12 n—Rz; 6.78 0.098 31a-36a 20.3
3la-34a 15.1
Si3 N—>Rz; 6.94 0.014 30a-34a 24.2
31a-35a 18.9
Su n—-mn’ 7.00 0.000 30a-61a 30.4
Sis T—>Ras 7.02 0.000 32a-34a 38.6
Uracil - CC2/TZVP
State  Assignment  AE (eV) f Main contribution %
S: n-n 4.89 0.0000 27a-30a 85.1
S, o1 5.50 0.1987 29a-30a 86.7
Ss nomn 6.25 0.0000 27a-33a 42.6
26a-30a 32.9
Sy o1 6.41 0.0595 28a-30a 94.5
Ss nomn 6.72 0.0002 26a-30a 57.2
27a-33a 37.4
Se T—>Ras 6.92 0.0002 29a-31a 90.3
Sy T 6.96 0.1871 29a-33a 89.0
Ss nomn 7.12 0.0000 26a-33a 75.1
So N—Ras 7.53 0.0580 27a-31a 54.4
o1 28a-33a 21.3
S0 T 7.66 0.5351 28a-33a 56.9
N—Rss 27a-31a 27.3




K.

Uracil - CC2/TZVP-aug

State  Assignment AE (eV) f Main contribution %
Sy n—mn 4.80 0.000 27a-40a 443
27a-36a 26.7
Sz T 5.32 0.178 29a-40a 41.5
29a-36a 29.9
S3 o1 5.87 0.002 29a-30a 68.0
Sy n—n" 6.09 0.000 27a-51a 34.8
26a-40a 155
Ss n—m 6.21 0.024 28a-40a 41.2
28a-36a 24.6




ITII. Optimized geometries at CC2/TZVP level

Cartesian coordinates in Angstrom
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