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Abstract

This document tabulates TD-DFT excitation energies for the various PAHs and density functionals

that are considered in this work. For easy comparison, both experimental as well as CC2 excitation

energies, taken from the work of Grimme and Parac, are reproduced here. Values of the Λ metric

for the nonlinear PAHs are also tabulated here. Cartesian coordinates for each of the PAHs are

available in a separate document.
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Moleculea Expt. TD-DFT

B3LYP LRC- LRC-

ωPBE ωPBEh

1 4.24 4.18 4.63 4.53

2 3.71 3.65 4.06 3.96

3 4.54 4.15 4.61 4.52

4 3.89 3.79 4.28 4.18

5 3.63 3.31 3.83 3.72

6 2.85 2.79 3.25 3.13

7 3.73 3.69 4.18 4.07

8 3.22 3.12 3.56 3.46

9 3.80 3.69 4.22 4.12

10 3.84 3.42 4.00 3.88

11 3.84 3.45 4.02 3.90

12 3.86 3.48 4.03 3.92

13 3.40 3.07 3.63 3.51

14 2.86 2.80 3.18 3.09

15 3.72 3.41 3.87 3.77

MAE — 0.21 0.28 0.18

aSee the labels in the main paper.

TABLE S2: Vertical excitation energies (in eV) and mean absolute errors (MAEs) for the 1La state

in various PAHs. Experimental band maxima in non-polar solvents (from Birks, J. B.Photophysics

of Aromatic Molecules; Wiley: New York, 1970.)
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Moleculea Expt. TD-DFT

B3LYP LRC- LRC-

ωPBE ωPBEh

1 3.76 3.94 4.25 4.23

2 3.53 3.72 3.93 3.93

3 3.89 3.95 4.33 4.29

4 3.43 3.72 4.06 4.03

5 3.22 3.54 3.91 3.87

6 — 3.58 4.00 3.95

7 3.37 3.60 3.95 3.92

8 3.06 3.39 3.69 3.67

9 3.30 3.53 3.92 3.89

10 3.32 3.37 3.80 3.75

11 3.31 3.61 4.04 4.00

12 3.14 3.38 3.83 3.77

13 3.23 3.45 3.82 3.79

14 — 3.26 3.49 3.48

15 — 3.19 3.48 3.46

MAE — 0.22 0.58 0.55

aSee the labels in the main paper.

TABLE S3: Vertical excitation energies (in eV) and mean absolute errors (MAEs) for the 1Lb state

in various PAHs. Experimental band maxima in non-polar solvents (from Birks, J. B.Photophysics

of Aromatic Molecules; Wiley: New York, 1970.)
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PAH Λ(1La) Λ(1Lb)

B3LYP LRC- LRC- B3LYP LRC- LRC-

ωPBE ωPBEh ωPBE ωPBEh

1 0.85 0.85 0.85 0.68 0.70 0.69

2 0.90 0.89 0.89 0.70 0.70 0.70

3 0.86 0.85 0.85 0.72 0.71 0.71

4 0.74 0.79 0.78 0.72 0.66 0.67

5 0.80 0.78 0.80 0.64 0.67 0.65

6 0.80 0.80 0.80 0.61 0.61 0.62

7 0.80 0.80 0.80 0.58 0.61 0.61

8 0.84 0.83 0.84 0.66 0.68 0.67

9 0.78 0.78 0.79 0.68 0.71 0.71

10 0.87 0.87 0.87 0.67 0.67 0.67

11 0.83 0.83 0.83 0.67 0.67 0.67

12 0.73 0.77 0.76 0.73 0.69 0.70

13 0.78 0.78 0.78 0.63 0.63 0.63

14 0.95 0.94 0.94 0.70 0.71 0.71

15 0.81 0.81 0.81 0.66 0.66 0.66

TABLE S4: Values of the CT metric, Λ, for the nonlinear PAHs.
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