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[bookmark: _Hlk77180027]1. The data set of PAHs
[bookmark: _Hlk77433905]To build a more comprehensive data set of polycyclic aromatic hydrocarbons (PAHs), we screened a large number of publications about soot particles mostly in the last ten years. 323 reliable PAHs relevant with the formation of soot were collected. We computed the HOMO-LUMO gap for PAHs using the DFT method. The features, including functional groups, number of carbon rings, HOMO energy, LUMO energy, gap values and the resource, are included in Table S1. The sequence of the PAHs follow the number of carbon atoms in PAHs.
Table S1. Molecular structures and featured properties of PAHs. 
	[bookmark: _Hlk72756959][bookmark: _Hlk72757045][bookmark: _Hlk72772638]Molecular Formula
	Rings1
	Function groups
	Structure
	HOMO (eV)
	LUMO
(eV)
	EH-L
(eV)
	References

	[bookmark: _Hlk72756997]C6H6
	1
	-
	[image: ]
	-7.08 
	-0.48 
	6.59 
	(Kholghy et al., 2018; Li et al., 2018; Martin et al., 2019)

	C6H8
	1
	-CnHm
	[image: ]
	-6.74 
	-0.46 
	6.28
	(Kholghy et al., 2018)

	C7H7
	1
	-CnHm
	[image: ]
	-6.2
-6.89
	-0.51
-2.03
	5.7 
4.86 
	(Kozliak et al., 2019)

	C7H8
	1
	-CnHm
	[image: ]
	-6.74 
	-0.46 
	6.28 
	(Li et al., 2018; Commodo et al., 2019; Schulz et al., 2019)

	C8H6
	1
	-CnHm
	[image: ]
	-6.69 
	-1.29 
	5.40
	(Kholghy et al., 2018; Li et al., 2018)

	C8H8
	1
	-CnHm
	[image: ]
	-6.40 
	-1.36 
	5.04 
	(Li et al., 2018) (Commodo et al., 2019)

	C8H8
	1
	-CnHm
	[image: ]
	-5.64 
	-1.87 
	3.77 
	(Commodo et al., 2019)

	C8H10
	1
	-CnHm
	[image: ]
	-5.73 
	-1.16 
	4.57 
	 (Commodo et al., 2019)

	C9H8
	2
	-
	[image: ]
	-6.12 
	-0.93 
	5.19 
	(Li et al., 2018)

	C9H8
	2
	-
	[image: ]
	-5.30 
	-1.98 
	3.31 
	(Martin et al., 2019)

	C10H8
	2
	-
	[image: ]
	-6.15 
	-1.40 
	4.75 
	(Kholghy et al., 2018; Li et al., 2018; Martin et al., 2019; Michelsen, 2020)

	C10H9O
	2
	-CnHm 
-O-
	[image: ]
	-4.04
-6.55
	-0.54
-1.85
	3.49 
4.7 
	 (Commodo et al., 2019)

	C11H12O
	1
	-CnHm 
-O-
	[image: ]
	-5.91 
	-1.24 
	4.66 
	(Johansson et al., 2016)

	C12H8
	3
	-
	[image: ]
	-6.17 
	-2.29 
	3.89 
	(Adamson et al., 2018; Kholghy et al., 2018; Martin et al., 2019; Michelsen, 2020)

	C12H8
	2
	-CnHm
	[image: ]
	-6.12 
	-1.82 
	4.30
	(Kholghy et al., 2018)

	[bookmark: _Hlk72914496]C12H8
	2
	-
	[image: ]
	-5.72 
	-1.65 
	4.06 
	(Li et al., 2018)

	[bookmark: _Hlk72760928]C12H8O
	2
	-O-
-CnHm
	[image: ]
	-5.91 
	-1.40 
	4.50 
	(Johansson et al., 2016)

	C12H8O4
	2
	-OH(3)
-O-
	[image: ]
	-5.84 
	-1.42 
	4.42 
	(Wang et al., 2019)

	C12H10
	2
	-
	[image: ]
	-6.26 
	-1.39 
	4.87 
	(Li et al., 2018; Michelsen, 2020)

	C12H10
	3
	-
	[image: ]
	-5.79 
	-1.18 
	4.61 
	(Kislov et al., 2013; Martin et al., 2019; Michelsen, 2020; Shi et al., 2021)

	C12H12
	2
	-CnHm
	[image: ]
	-5.93 
	-1.20 
	4.74 
	(Michelsen, 2020)

	C12H12
	2
	-CnHm
	[image: ]
	-5.89 
	-1.24 
	4.65 
	(Michelsen, 2020)

	C13H10
	3
	-
	[image: ]
	-6.10 
	-1.18 
	4.92 
	(Kislov et al., 2013; Li et al., 2018; Michelsen, 2020; Shi et al., 2021)

	C13H10
	3
	-
	[image: ]
	-5.57 
	-1.57 
	4.00 
	(Li et al., 2018; Martin et al., 2019)

	C13H10O2
	4
	=O
	[image: ]
	-6.28 
	-2.60 
	3.68 
	 (Wang et al., 2020)

	C14H8
	3
	-CnHm
	[image: ]
	-6.07 
	-2.57 
	3.50 
	(Kholghy et al., 2018)

	C14H8O
	4
	-O-
	[image: ]
	-5.54 
	-1.93 
	3.61 
	(Saldinger et al., 2020)

	C14H10
	3
	-
	[image: ]
	-5.58 
	-2.02 
	3.55 
	(Kholghy et al., 2018; Li et al., 2018; Michelsen, 2020)

	C14H10
	3
	-
	[image: ]
	-6.09 
	-1.41 
	4.68 
	(Adamson et al., 2018; Kholghy et al., 2018; Li et al., 2018; Kozliak et al., 2019; Martin et al., 2019; Michelsen, 2020)

	C14H10O
	3
	-O-
	[image: ]
	-5.80 
	-2.23 
	3.57 
	(Johansson et al., 2016)

	C14H10O
	2
	-O-
-CnHm
	[image: ]
	-6.16 
	-1.79 
	4.37
	(Johansson et al., 2016)

	C14H12
	2
	-CnHm
	[image: ]
	-5.85 
	-1.80 
	4.05 
	(Kozliak et al., 2019; Michelsen, 2020)

	C14H12
	3
	-
	[image: ]
	-6.65 
	-0.68 
	5.97 
	(Michelsen, 2020)

	C14H14
	2
	-CnHm
	[image: ]
	-6.36 
	-0.38 
	5.98 
	(Commodo et al., 2019)

	C14H20
	2
	-CnHm
	[image: ]
	-6.16 
	-0.32 
	5.85 
	(Adamson et al., 2018)

	C15H8O
	4
	=O
	[image: ]
	-5.81 
	-3.37 
	2.44 
	(Zhao et al., 2020)

	C15H10
	4
	-
	[image: ]
	-6.01 
	-1.41 
	4.60 
	(Li et al., 2018; Shi et al., 2021)

	C15H12
	3
	-CnHm
	[image: ]
	-5.92 
	-1.37 
	4.55 
	(Wang et al., 2020)

	C15H14
	3
	-CnHm
	[image: ]
	-5.87 
	-1.00 
	4.87 
	(Zhang, 2019)

	C15H16
	2
	-CnHm
	[image: ]
	-6.45 
	-0.56 
	5.90 
	 (Schulz et al., 2019)

	C15H16
	
	-CnHm
	[image: ]
	-6.25 
	-0.36 
	5.90 
	 (Commodo et al., 2019)

	C15H22
	2
	-CnHm
	[image: ]
	-6.42 
	-0.38 
	6.04 
	(Adamson et al., 2018)

	C15H22
	2
	-CnHm
	[image: ]
	-6.20 
	-0.38 
	5.82 
	(Adamson et al., 2018)

	C15H22
	2
	-CnHm
	[image: ]
	-6.17 
	-0.33 
	5.84 
	(Adamson et al., 2018)

	C15H22
	2
	-CnHm
	[image: ]
	-6.41 
	-0.35 
	6.07 
	(Adamson et al., 2018)

	C15H22
	2
	-CnHm
	[image: ]
	-6.10 
	-0.33 
	5.77 
	(Adamson et al., 2018)

	C15H22
	2
	-CnHm
	[image: ]
	-6.20 
	-0.22 
	5.98 
	(Adamson et al., 2018)

	C15H22
	2
	-CnHm
	[image: ]
	-6.41 
	-0.37 
	6.04 
	(Adamson et al., 2018)

	C15H22
	2
	-CnHm
	[image: ]
	-6.18 
	-0.28 
	5.90 
	(Adamson et al., 2018)

	C16H8
	4
	-
	[image: ]
	-5.44
	-3.69
	1.74
	(Mao et al., 2018)

	C16H9
	4
	-
	[image: ]
	-5.78
-5.8
	-1.99
-2.57
	3.79
3.23
	(Mao et al., 2018)

	C16H10
	4
	
	[image: ]
	-5.67 
	-1.86 
	3.81 
	(Elvati and Violi, 2013; Pascazio et al., 2019),(Lafleur et al., 1993; Kholghy et al., 2018; Li et al., 2018; Michelsen, 2020; Chen et al., 2021),(Mao et al., 2018) 

	C16H10
	4
	-
	[image: ]
	-6.11 
	-2.15 
	3.96 
	 (Michelsen, 2020)

	C16H10
	4
	-
	[image: ]
	-5.71 
	-2.63 
	3.08 
	(Kholghy et al., 2018)

	C16H10
	4
	-
	[image: ]
	-6.11 
	-2.24 
	3.86 
	(Lafleur et al., 1993; Kholghy et al., 2018)

	C16H10
	4
	-CnHm
	[image: ]
	-5.67 
	-2.90 
	2.77
	 (Johansson et al., 2017)

	C16H10
	3
	-CnHm
	[image: ]
	-6.14 
	-2.60 
	3.55 
	(Johansson et al., 2017)

	C16H10
	4
	-
	[image: ]
	-6.11 
	-2.15 
	3.96 
	(Lafleur et al., 1993; Li et al., 2018; Gavilan Marin et al., 2020)

	C16H14
	3
	-CnHm
	[image: ]
	-5.97 
	-1.36 
	4.61 
	(Gavilan Marin et al., 2020)

	C17H12
	4
	-CnHm
	[image: ]
	-5.62 
	-1.81 
	3.80 
	(Wang et al., 2020; Chen et al., 2021)

	C17H12
	4
	-
	[image: ]
	-5.65 
	-1.34 
	4.30 
	(Commodo et al., 2019)

	C17H12
	4
	-CnHm
	[image: ]
	-5.62 
	-1.82 
	3.80 
	(Chen et al., 2021)

	C18H10
	5
	-
	[image: ]
	-5.32 
	-2.97 
	2.36 
	(Martin et al., 2019)

	C18H10
	5
	-
	[image: ]
	-5.75 
	-2.49 
	3.26 
	(Kholghy et al., 2018)

	C18H10
	5
	-
	[image: ]
	-6.22 
	-2.23 
	3.99 
	(Lafleur et al., 1993; Li et al., 2018; Zhao et al., 2020)

	C18H10
	5
	-
	[image: ]
	-6.23 
	-2.73 
	3.51 
	(Lafleur et al., 1993)

	C18H10
	5
	-
	[image: ]
	-5.75 
	-2.49 
	3.26 
	(Lafleur et al., 1993; Adamson et al., 2018)

	C18H10
	4
	-CnHm
	[image: ]
	-5.82 
	-1.99 
	3.83 
	(Zhao et al., 2020)

	C18H10O
	4
	-O-
	[image: C:\Users\QQ\AppData\Local\Temp\1617696272(1).jpg]
	-5.66
	-2.06
	3.60
	(Giaccai and Miller, 2019)

	C18H10O3
	3
	-O-(2)
-OH
	[image: ]
	-5.64 
	-1.38 
	4.26 
	(Wang et al., 2019)

	C18H12
	5
	-
	[image: ]
	-5.35 
	-1.92 
	3.43 
	(Li et al., 2018)

	C18H12
	4
	-
	[image: ]
	-5.98 
	-1.76 
	4.21 
	(Li et al., 2018)

	C18H12
	4
	-CnHm
	[image: ]
	-5.55 
	-2.38 
	3.18 
	(Zhao et al., 2020)

	C18H12
	4
	-
	[image: ]
	-5.20 
	-2.45 
	2.75 
	    (Michelsen, 2020)

	C18H12
	4
	-
	[image: ]
	-5.67 
	-1.94 
	3.72 
	(Michelsen, 2020)

	C18H12
	4
	-
	[image: ]
	-5.87 
	-1.65 
	4.22 
	 (Michelsen, 2020)

	C18H12
	4
	-CnHm
	[image: C:\Users\QQ\AppData\Local\Temp\1617711032(1).jpg]
	-5.71 
	-1.91 
	3.81 
	(Elvati and Violi, 2013)

	C18H12O
	4
	–OH
	[image: C:\Users\QQ\AppData\Local\Temp\1617667391(1).jpg]
	-5.78
	-2.08
	3.70 
	 (Giaccai and Miller, 2019)

	C18H12O
	4
	=O
	[image: C:\Users\QQ\AppData\Local\Temp\1617695211(1).jpg]
	-5.42
	-3.15
	2.27
	(Giaccai and Miller, 2019)

	C18H14
	4
	-CnHm
	[image: ]
	-5.57 
	-1.78 
	3.79 
	(Chen et al., 2021)

	C18H14
	4
	-CnHm
	[image: ]
	-5.50 
	-1.79 
	3. 72
	(Chen et al., 2021)

	C18H14
	4
	--CnHm
	[image: ]
	-5.57 
	-1.77 
	3.79 
	(Chen et al., 2021)

	C18H14
	4
	-CnHm
	[image: ]
	-5.57 
	-1.77 
	3.79 
	(Chen et al., 2021)

	C18H14
	4
	-
	[image: ]
	-5.64 
	-1.62 
	4.02 
	(Wang et al., 2020)

	C18H14
	3
	-
	[image: ]
	-5.93 
	-1.76 
	4.17 
	 (Michelsen, 2020)

	C18H14
	3
	-
	[image: ]
	-6.25 
	-1.15 
	5.10 
	(Michelsen, 2020)

	C18H14
	4
	-CnHm
	[image: C:\Users\QQ\AppData\Local\Temp\1617710178(1).jpg]
	-5.60 
	-1.79 
	3.81 
	 (Elvati and Violi, 2013)

	C18H16
	4
	-CnHm
	[image: ]
	-5.34 
	-2.16 
	3.18 
	 (Commodo et al., 2019)

	C19H12
	5
	-CnHm
	[image: ]
	-6.01 
	-2.04 
	3.97 
	(Commodo et al., 2019)

	C19H12O
	4
	–CHO
	[image: C:\Users\QQ\AppData\Local\Temp\1617670438(1).jpg]
	-5.71
	-2.37
	3.34
	(Giaccai and Miller, 2019)

	C19H12O
	4
	-O-
	[image: ]
	-5.41
	-1.87
	3.54
	(Giaccai and Miller, 2019)

	C19H12O2
	4
	–COOH
	[image: C:\Users\QQ\AppData\Local\Temp\1617671052(1).jpg]
	-5.96
	-2.27
	3.69
	(Giaccai and Miller, 2019)

	C19H14
	4
	-CnHm
	[image: ]
	-5.56 
	-1.89 
	3.66 
	(Michelsen, 2020)

	C19H14
	4
	-CnHm
	[image: ]
	-5.56 
	-1.93 
	3.63 
	 (Commodo et al., 2019; Michelsen, 2020)

	C19H14
	4
	-CnHm
	[image: ]
	-6.06 
	-1.33 
	4.73 
	(Zhang, 2019)

	C19H16
	4
	-CnHm
	[image: ]
	-5.45 
	-1.75 
	3.70 
	(Chen et al., 2021)

	C19H16
	4
	-CnHm)
	[image: ]
	-5.46 
	-1.75 
	3.71 
	(Chen et al., 2021)

	C19H16
	4
	-CnHm
	[image: ]
	-5.52 
	-1.73 
	3.78 
	(Chen et al., 2021)

	C19H16
	4
	-CnHm
	[image: C:\Users\QQ\AppData\Local\Temp\1617710611(1).jpg]
	-5.59 
	-1.79 
	3.81 
	(Elvati and Violi, 2013)

	C20H9O4
	6
	=O
=O
-COOH
-O-
	[image: ]
	-6.63
-6.55
	-3.16
-4.41
	3.47
2.14(Wang et al., 2020)
	(Wang et al., 2020)


	C20H10
	6
	-
	[image: ]
	-5.65 
	-2.84 
	2.81 
	(Commodo et al., 2019)

	C20H10
	6
	-
	[image: ]
	-6.25 
	-2.08 
	4.16 
	(Martin et al., 2019; Leon et al., 2020)

	C20H12
	5
	-
	[image: ]
	-4.75 
	-3.30 
	1.44 
	(Zhao et al., 2020)

	C20H12
	5
	-CnHm
	[image: ]
	-4.97 
	-2.99 
	1.98 
	(Zhao et al., 2020)

	C20H12
	4
	-CnHm
	[image: ]
	-5.16 
	-2.81 
	2.35 
	(Zhao et al., 2020)

	C20H12
	5
	-
	[image: ]
	-5.45 
	-2.10 
	3.35 
	(Elvati and Violi, 2013; Lowe et al., 2015; Michelsen, 2020; Zhao et al., 2020)

	C20H12
	5
	-
	[image: ]
	-5.76 
	-1.79 
	3.96 
	(Adamson et al., 2018; Gavilan Marin et al., 2020; Michelsen, 2020; Wang et al., 2020)

	C20H12
	5
	-
	[image: ]
	-5.29 
	-2.31 
	2.98 
	(Li et al., 2018; Michelsen, 2020)

	C20H13
	5
	-CnHm
	[image: ]
	-4.48
-5.98
	-1.3
-2.79
	3.18 
3.19 
	(Commodo et al., 2019)


	C20H14
	4
	--CnHm
	[image: C:\Users\QQ\AppData\Local\Temp\1617696962(1).jpg]
	-5.73 
	-1.95 
	3.78 
	 (Elvati and Violi, 2013)

	C20H14
	5
	-
	[image: ]
	-4.83 
	-2.18 
	2.65 
	(Li et al., 2018)

	C20H16
	4
	-CnHm
	[image: ]
	-5.45 
	-1.92 
	3.54 
	(Michelsen, 2020)

	C20H18
	4
	-CnHm
	[image: ]
	-5.59 
	-1.78 
	3.81 
	(Elvati and Violi, 2013)

	C20H18
	4
	-CnHm
	[image: ]
	-5.41 
	-1.71 
	3.70 
	(Chen et al., 2021)

	C21H14
	5
	-CnHm
	[image: ]
	-5.37 
	-2.08 
	3.29 
	(Michelsen, 2020)

	C21H14
	5
	-CnHm
	[image: ]
	-5.40 
	-2.05 
	3.35 
	(Michelsen, 2020)

	C21H16
	5
	-
	[image: ]
	-5.51 
	-1.84 
	3.67 
	(Michelsen, 2020)

	C21H16
	5
	-CnHm
	[image: ]
	-5.34 
	-1.75 
	3.59 
	(Michelsen, 2020)

	C22H10
	5
	-CnHm
	[image: ]
	-5.81 
	-3.09 
	2.72 
	(Wang et al., 2019)

	C22H10
	7
	-
	[image: ]
	-5.82 
	-3.27 
	2.55 
	(Lowe et al., 2015)

	C22H12
	6
	-
	[image: ]
	-6.05 
	-2.21 
	3.84 
	(Kozliak et al., 2019)

	C22H12
	6
	-
	[image: ]
	-5.54 
	-2.05 
	3.48 
	(Lowe et al., 2015)

	C22H12O
	6
	-OH

	[image: ]
	-5.69 
	-2.58 
	3.11 
	(Saldinger et al., 2020)

	C22H14
	6
	-
	[image: ]
	-5.90 
	-1.46 
	4.44 
	(Frenklach and Mebel, 2020)

	C22H14
	5
	-
	[image: ]
	-4.65 
	-3.20 
	1.45 
	 (Commodo et al., 2019)

	C22H14
	5
	-
	[image: ]
	-4.94 
	-2.75 
	2.19 
	(Michelsen, 2020)

	C22H14
	5
	-
	[image: ]
	-5.72 
	-1.87 
	3.85 
	(Michelsen, 2020)

	C22H16
	5
	-
	[image: ]
	-6.01 
	-1.44 
	4.57 
	(Michelsen, 2020)

	C23H14
	7
	-
	[image: ]
	-5.30 
	-1.97 
	3.33 
	(Commodo et al., 2019)

	C23H14
	6
	-CnHm
	[image: ]
	-5.42 
	-1.89 
	3.53 
	 (Commodo et al., 2019)

	C23H14
	6
	-CnHm
	[image: ]
	-5.41 
	-1.85 
	3.57 
	 (Commodo et al., 2019)

	C23H14
	6
	-CnHm
	[image: ]
	-5.16 
	-2.33 
	2.83 
	(Zhang, 2019)

	C24H10
	8
	-
	[image: ]
	-5.89 
	-3.57 
	2.33 
	(Lowe et al., 2015)

	C24H10
	8
	
	[image: ]
	-5.53 
	-3.52 
	2.01 
	(Wang et al., 2020)

	C24H10
	7
	-
	[image: ]
	-5.17 
	-4.53 
	0.64 
	(Mao et al., 2018)

	C24H10O
	7
	-O-
	[image: ]
	-5.72 
	-2.56 
	3.16 
	(Wang et al., 2020)

	C24H11
	7
	-
	[image: ]
	-5.86
-5.8
	-1.87
-2.67
	3.98
3.14
	(Mao et al., 2018)

	C24H12
	7
	-
	[image: ]
	-5.78 
	-1.78 
	4.00 
	(Elvati and Violi, 2013; Lowe et al., 2015; Adamson et al., 2018; Mao et al., 2018; Martin et al., 2019; Pascazio et al., 2019; Michelsen, 2020)

	C24H12
	7
	-
	[image: ]
	-5.21 
	-2.68 
	2.53 
	 (Commodo et al., 2019)

	C24H12
	7
	-
	[image: ]
	-5.67 
	-2.93 
	2.74 
	 (Commodo et al., 2019)

	C24H12
	7
	-
	[image: ]
	-5.54 
	-2.32 
	3.22 
	(Commodo et al., 2019)

	C24H12
	7
	-
	[image: ]
	-5.63
	-2.76
	2.87 
	(Commodo et al., 2019)

	C24H12
	7
	-
	[image: ]
	-5.56 
	-2.91 
	2.65 
	(Commodo et al., 2019)

	C24H12
	7
	-
	[image: ]
	-5.71 
	-2.86 
	2.85 
	(Martin et al., 2019)

	C24H12
	7
	-
	[image: ]
	-5.34 
	-2.46 
	2.88 
	(Leon et al., 2020)

	C24H12O
	7
	-OH
	[image: ]
	-5.63 
	1.84 
	7.48 
	(Mao et al., 2018)

	C24H14
	5
	-
	[image: ]
	-5.54 
	-2.03 
	3.51 
	(Adamson et al., 2018)

	C24H14
	7
	-CnHm
	[image: ]
	-5.32 
	-1.82 
	3.50 
	(Commodo et al., 2019)

	C24H14
	6
	-
	[image: ]
	-5.51 
	-2.11 
	3.40 
	(Michelsen, 2020)

	C24H14
	6
	-
	[image: ]
	-5.48 
	-2.67 
	2.81 
	 (Pascazio et al., 2020)

	C24H14O
	6
	-CnHm
=O
	[image: ]
	-5.81 
	-2.89 
	2.91 
	(Zhang, 2019)

	C24H14O
	
	-OH
	[image: ]
	-5.73 
	-1.96 
	3.77 
	(Saldinger et al., 2020)

	C24H16
	6
	-
	[image: ]
	-5.38 
	-2.08 
	3.29 
	 (Pascazio et al., 2020)

	C24H16
	7
	-
	[image: ]
	-5.84 
	-1.56 
	4.28 
	(Frenklach and Mebel, 2020)

	C24H18
	4
	-
	[image: ]
	-6.18 
	-1.61 
	4.57 
	 (Michelsen, 2020)

	C25H14
	7
	-
	[image: ]
	-5.65 
	-1.84 
	3.81 
	(Leon et al., 2020)

	C26H12
	8
	-
	[image: ]
	-5.63 
	-2.47 
	3.16 
	 (Commodo et al., 2019)

	C26H12
	8
	-
	[image: ]
	-5.76 
	-2.43 
	3.34 
	(Martin et al., 2019)

	C26H12
	8
	-
	[image: ]
	-5.29 
	-2.97 
	2.32 
	(Leon et al., 2020)

	C26H14
	7
	-
	[image: ]
	-5.20 
	-2.38 
	2.82 
	(Zhang, 2019)

	C26H14
	8
	-
	[image: ]
	-5.57 
	-1.72 
	3.85 
	(Martin et al., 2019)

	C26H16
	6
	-
	[image: ]
	-4.75 
	-2.96 
	1.78 
	(Michelsen, 2020)

	C26H16
	8
	-
	[image: ]
	-5.18 
	-2.57 
	2.61 
	 (Commodo et al., 2019)

	C27H12
	
	-CnHm
	[image: ]
	-4.59 
	-3.92 
	0.67 
	(Wang et al., 2020)

	C27H14
	7
	-CnHm
	[image: ]
	-5.70 
	-2.37 
	3.33 
	(Wang et al., 2020)

	C28H12
	9
	-
	[image: ]
	-5.89 
	-2.58 
	3.32 
	(Lowe et al., 2015; Commodo et al., 2019)

	C28H13
	9
	-
	[image: ]
	-4.75 
	-2.29 
	2.46 
	(Commodo et al., 2019)

	C28H14
	8
	-
	[image: ]
	-5.61 
	-1.96 
	3.65 
	 (Lowe et al., 2015)

	C28H14
	9
	-
	[image: ]
	-5.58 
	-2.36 
	3.22 
	(Gentile et al., 2020)

	C28H14
	8
	-
	[image: ]
	-5.47 
	-2.48 
	2.99 
	(Commodo et al., 2019)

	C28H16
	7
	-
	[image: ]
	-5.34 
	-2.26 
	3.08 
	(Kozliak et al., 2019)

	C28H16
	7
	-
	[image: ]
	-5.19 
	-2.53 
	2.66 
	(Wang et al., 2020)

	C28H20
	6
	-CnHm 
	[image: ]
	-5.21 
	-2.22 
	2.99 
	(Zhang, 2019)

	C29H19
	8
	-CnHm
	[image: ]
	-4.29
-5.78
	-1.37
-2.84
	2.91 
2.94 
	(Commodo et al., 2019)

	C29H12O
	9
	=O
	[image: ]
	-5.56 
	-2.74 
	2.82 
	(Commodo et al., 2019)

	C30H12
	10
	-
	[image: ]
	-5.25 
	-3.63 
	1.62 
	(Lowe et al., 2015)

	C30H14
	9
	-
	[image: ]
	-5.40 
	-2.20 
	3.20
	(Lowe et al., 2015; Adamson et al., 2018; Commodo et al., 2019)

	C30H14
	9
	-
	[image: ]
	-5.31
	-2.67 
	2.64 
	(Commodo et al., 2019)

	C30H14
	9
	-
	[image: ]
	-5.60 
	-2.43 
	3.18 
	(Commodo et al., 2019)

	C30H14
	9
	-
	[image: ]
	-5.23 
	-2.61 
	2.62 
	 (Commodo et al., 2019)

	C30H14
	9
	-
	[image: ]
	-5.32 
	-2.11 
	3.22 
	(Commodo et al., 2019)

	C30H14
	9
	-
	[image: ]
	-5.42 
	-2.46 
	2.96 
	(Leon et al., 2020)

	C30H14
	9
	-
	[image: ]
	-5.41 
	-2.64 
	2.77 
	(Leon et al., 2020)

	C30H16
	9
	-
	[image: ]
	-4.99 
	-2.20 
	2.79 
	 (Commodo et al., 2019)

	C30H17
	9
	-
	[image: ]
	-4.48
-5.55
	-2.39
-2.83
	2.09 
2.72 
	(Commodo et al., 2019)


	C30H18
	9
	-
	[image: ]
	-4.97 
	-2.75 
	2.23 
	(Gentile et al., 2020)

	C30H22
	7
	-CnHm 
	[image: ]
	-5.36 
	-2.07 
	3.29 
	(Zhang, 2019)

	C31H16
	9
	-CnHm
	[image: ]
	-5.31 
	-2.18 
	3.13 
	(Commodo et al., 2019; Schulz et al., 2019)

	C31H16O
	9
	-OH
	[image: ]
	-4.90 
	-2.11 
	2.78 
	 (Commodo et al., 2019)

	C31H18
	9
	-
	[image: ]
	-5.50 
	-1.91 
	3.59 
	(Martin et al., 2019)

	C32H12
	11
	
	[image: ]
	-5.23 
	-3.81 
	1.42 
	(Wang et al., 2020)

	C32H12O4
	11
	-OH
-O-(3)
	[image: ]
	-5.23 
	-2.12 
	3.11 
	(Elvati et al., 2019)

	C32H14
	10
	-
	[image: ]
	-5.27 
	-2.35 
	2.92 
	 (Lowe et al., 2015; Commodo et al., 2019; Pascazio et al., 2019)

	C32H14
	10
	-
	[image: ]
	-5.74 
	-3.35 
	2.38 
	(Lowe et al., 2015)

	C32H14
	10
	-
	[image: ]
	-5.26 
	-3.51 
	1.75 
	(Lowe et al., 2015)

	C32H14
	10
	-
	[image: ]
	-5.76 
	-2.72 
	3.03 
	(Commodo et al., 2019)

	C32H14
	10
	-
	[image: ]
	-5.27 
	-2.35 
	2.92 
	(Michelsen, 2020)

	C32H14O4
	10
	-OH
-O-(3)
-CnHm
	[image: ]
	-5.26 
	-2.88 
	2.38 
	(Elvati et al., 2019)

	C32H14O4
	10
	-O-(3)
-OH
-CnHm
	[image: ]
	-5.34 
	-1.91 
	3.42 
	 (Elvati et al., 2019)

	C32H18
	8
	-
	[image: ]
	-5.71 
	-1.90 
	3.81 
	 (Elvati et al., 2019)

	C32H20
	8
	-CnHm
	[image: ]
	-5.38 
	-2.07 
	3.30 
	(Chen et al., 2021)

	C32H20
	8
	-CnHm
	[image: ]
	-5.39 
	-2.07 
	3.32 
	(Chen et al., 2021)

	C32H20
	8
	-CnHm
	[image: ]
	-5.10 
	-2.34 
	2.76 
	(Chen et al., 2021)

	C33H12
	11
	-CnHm
	[image: ]
	-4.92 
	-3.72 
	1.20 
	(Wang et al., 2020)

	C33H15O2
	10
	=O
-OH
	[image: ]
	-5.31
-5.38
	-3.23
-3.5
	2.07
1.88(Wang et al., 2020)
	(Wang et al., 2020)


	C33H16
	10
	-
	[image: ]
	-5.21 
	-2.05 
	3.16 
	(Commodo et al., 2019)

	C33H16
	10
	-CnHm
	[image: ]
	-5.12 
	-2.24 
	2.88 
	(Commodo et al., 2019)

	C33H18
	9
	-CnHm
	[image: ]
	-5.01 
	-2.51 
	2.50 
	(Chen et al., 2021)

	C33H18
	9
	-CnHm
	[image: ]
	-5.02 
	-2.54 
	2.49 
	(Chen et al., 2021)

	C33H18
	9
	-CnHm
	[image: ]
	-5.05 
	-2.51 
	2.53 
	(Chen et al., 2021)

	C33H18
	10
	-CnHm
	[image: ]
	-5.16 
	-1.98 
	3.17 
	(Commodo et al., 2019)

	C33H18
	10
	-
	[image: ]
	-5.07 
	-1.87 
	3.20 
	(Commodo et al., 2019)

	C34H16
	9
	-CnHm
	[image: ]
	-5.67 
	-2.76 
	2.91 
	(Wang et al., 2019)

	C34H16
	11
	-
	[image: ]
	-5.23 
	-2.27 
	2.96 
	 (Commodo et al., 2019)

	C34H16
	11
	-
	[image: ]
	-5.25 
	-2.31 
	2.93 
	(Commodo et al., 2019)

	C34H18
	9
	-
	[image: ]
	-5.43 
	-2.25 
	3.18 
	(Adamson et al., 2018)

	C34H18
	9
	-
	[image: ]
	-5.36 
	-2.60 
	2.76 
	(Frenklach and Mebel, 2020)

	C34H18
	10
	-
	[image: ]
	-5.54 
	-1.92 
	3.62 
	(Frenklach and Mebel, 2020)

	C34H18
	9
	-
	[image: ]
	-5.34 
	-2.35 
	2.99 
	 (Michelsen, 2020)

	C34H18
	11
	-
	[image: ]
	-4.89 
	-2.31 
	2.58 
	(Martin et al., 2019)

	C34H20
	8
	-CnHm
	[image: ]
	-5.61 
	-1.99 
	3.62 
	(Frenklach and Mebel, 2020)

	C34H20
	8
	-CnHm
	[image: ]
	-5.31 
	-2.45 
	2.86 
	(Frenklach and Mebel, 2020)

	C34H20
	9
	-CnHm
	[image: ]
	-5.43 
	-2.44 
	2.99 
	(Chen et al., 2021)

	C34H24
	8
	-CnHm
	[image: ]
	-4.95 
	-2.26 
	2.69 
	(Chen et al., 2021)

	C34H26
	7
	-CnHm
	[image: ]
	-5.55 
	-1.84 
	3.72 
	 (Adamson et al., 2018)

	C34H26
	7
	-CnHm
	[image: ]
	-5.53 
	-2.10 
	3.43 
	(Adamson et al., 2018)

	C34H26
	8
	-CnHm
	[image: ]
	-5.63 
	-2.47 
	3.16 
	(Adamson et al., 2018)

	C34H26
	7
	-CnHm
	[image: ]
	-5.50 
	-2.12 
	3.38 
	(Adamson et al., 2018)

	C34H26
	7
	-CnHm
	[image: ]
	-5.70 
	-1.75 
	3.96 
	 (Adamson et al., 2018)

	C34H26
	7
	-CnHm
	[image: ]
	-5.48 
	-1.98 
	3.50 
	(Adamson et al., 2018)

	C34H26
	7
	-CnHm
	[image: ]
	-6.03 
	-2.17 
	3.86 
	(Adamson et al., 2018)

	C34H26
	8
	-CnHm
	[image: ]
	-5.94 
	-2.26 
	3.68 
	(Adamson et al., 2018)

	C35H12
	13
	
	[image: ]
	-4.93 
	-3.85 
	1.08 
	(Wang et al., 2020)

	C35H18
	11
	-CnHm
	[image: ]
	-5.42 
	-2.49 
	2.92 
	(Commodo et al., 2019)

	C35H18
	10
	-CnHm
	[image: ]
	-5.56 
	-2.41 
	3.14 
	(Commodo et al., 2019)

	C35H20
	10
	-CnHm
	[image: ]
	-4.95 
	-2.39 
	2.56 
	(Chen et al., 2021)

	C35H21
	11
	-CnHm
	[image: ]
	-4.17
-5.34
	-1.53
-2.74
	2.64 
2.6 
	(Commodo et al., 2019)

	C35H22
	9
	-CnHm
	[image: ]
	-4.97 
	-2.46 
	2.51 
	(Chen et al., 2021)

	C35H22
	9
	-CnHm
	[image: ]
	-5.00 
	-2.44 
	2.56 
	(Chen et al., 2021)

	C35H22
	9
	-CnHm
	[image: ]
	-4.97 
	-2.47 
	2.49 
	(Chen et al., 2021)

	C35H22
	9
	-CnHm
	[image: ]
	-4.99 
	-2.45 
	2.54 
	(Chen et al., 2021)

	C35H22
	9
	-CnHm
	[image: ]
	-5.42 
	-1.98 
	3.44 
	(Chen et al., 2021)

	C35H24
	8
	-CnHm
	[image: ]
	-5.41 
	-1.92 
	3.49 
	(Chen et al., 2021)

	C36H12
	12
	-
	[image: ]
	-5.23 
	-4.31 
	0.92 
	(Kozliak et al., 2019)

	C36H14O7
	12
	-OH(2)
-O-(5)
-CnHm
	[image: ]
	-5.67 
	-1.87 
	3.80 
	(Saldinger et al., 2020)

	C36H16
	11
	-
	[image: ]
	-5.31 
	-2.31 
	2.99 
	(Adamson et al., 2018)

	C36H16
	11
	-
	[image: ]
	-5.10 
	-2.36 
	2.74 
	(Commodo et al., 2019)

	C36H16
	11
	-
	[image: ]
	-5.47 
	-2.54 
	2.94 
	(Commodo et al., 2019)

	C36H16
	11
	-
	[image: ]
	-5.08 
	-2.39 
	2.69 
	 (Commodo et al., 2019)

	C36H17
	11
	-CnHm
	[image: ]
	-4.35
-5.6
	-1.79
-3.07
	2.56 
2.53 
	(Commodo et al., 2019)

	C36H18
	10
	-
	[image: ]
	-5.62 
	-2.59 
	3.04 
	(Pascazio et al., 2020)

	C36H18
	11
	-
	[image: ]
	-4.67 
	-3.26 
	1.41 
	 (Pascazio et al., 2020)

	C36H20
	10
	-
	[image: ]
	-5.30 
	-2.34 
	2.96 
	(Pascazio et al., 2020)

	C36H20
	9
	-
	[image: ]
	-5.72 
	-1.90 
	3.81 
	(Elvati et al., 2019)

	C36H22
	9
	-CnHm
	[image: ]
	-5.28 
	-2.25 
	3.03 
	(Chen et al., 2021)

	C36H24
	7
	-
	[image: ]
	-6.00 
	-1.63 
	4.37 
	 (Michelsen, 2020)

	C37H16
	12
	-
	[image: ]
	-5.18 
	-2.14 
	3.04 
	(Commodo et al., 2019)

	C37H20
	12
	-
	[image: ]
	-4.31 
	-3.16 
	1.14 
	(Commodo et al., 2019)

	C37H28
	8
	-CnHm
	[image: ]
	-5.54 
	-1.80 
	3.74 
	(Chen et al., 2021)

	C37H30
	9
	-CnHm
	[image: ]
	-5.54 
	-1.73 
	3.80 
	(Schulz et al., 2019)

	C37H30
	9
	-CnHm
	[image: ]
	-5.46 
	-1.60 
	3.86 
	(Commodo et al., 2019)

	C38H16
	12
	-
	[image: ]
	-4.93 
	-3.24 
	1.69 
	(Commodo et al., 2019)

	C38H16
	12
	-
	[image: ]
	-5.00 
	-3.33 
	1.68 
	(Martin et al., 2019)

	C38H16
	12
	-
	[image: ]
	-5.15 
	-2.46 
	2.69 
	(Lowe et al., 2015)

	C38H18
	12
	
	[image: ]
	-5.17 
	-3.43 
	1.73 
	(Wang et al., 2020)

	C39H28
	9
	-CnHm
	[image: ]
	-5.19 
	-2.18 
	3.00 
	(Chen et al., 2021)

	C40H16
	13
	-
	[image: ]
	-4.74 
	-3.02 
	1.71 
	(Commodo et al., 2019)

	C40H18
	13
	
	[image: ]
	-5.54 
	-3.12 
	2.42 
	(Wang et al., 2020)

	C40H21
	12
	-CnHm
	[image: ]
	-4.75
-5.56
	-2.19
-3.44
	2.56 
2.12 
	(Commodo et al., 2019)

	C40H22
	10
	-
	[image: ]
	-5.79 
	-1.84 
	3.96 
	(Elvati et al., 2019)

	C41H18
	12
	-CnHm
	[image: ]
	-5.46 
	-3.13 
	2.33 
	(Wang et al., 2020)

	C42H14
	14
	
	[image: ]
	-4.86 
	-4.03 
	0.83
	(Wang et al., 2020)

	C42H16
	14
	-
	[image: ]
	-5.08 
	-2.57 
	2.52 
	(Lowe et al., 2015; Pascazio et al., 2019)

	C42H18
	13
	-
	[image: ]
	-5.57 
	-2.02 
	3.55 
	(Michelsen, 2020)

	C44H20
	15
	-
	[image: ]
	-4.72 
	-2.61 
	2.11 
	(Schulz et al., 2019)

	C44H20
	15
	-
	[image: ]
	-4.67 
	-2.55 
	2.12 
	(Commodo et al., 2019)

	C47H18
	15
	
	[image: ]
	-5.14 
	-3.67 
	1.47 
	(Wang et al., 2020)

	C47H18
	15
	-CnHm
	[image: ]
	-5.22 
	-4.09 
	1.13 
	(Wang et al., 2020)

	C48H16O4
	17
	-O-(4)
	[image: ]
	-5.07 
	-2.22 
	2.85 
	 (Elvati et al., 2019)

	C48H18
	16
	-CnHm
	[image: ]
	-5.42 
	-3.17 
	2.25 
	(Wang et al., 2020)

	C48H20
	15
	-
	[image: ]
	-5.18 
	-2.48 
	2.70 
	(Michelsen, 2020)

	C49H16
	8
	
	[image: ]
	-4.65 
	-3.90 
	0.75 
	(Wang et al., 2020)

	C49H22
	16
	
	[image: ]
	-5.65 
	-2.87 
	2.79 
	(Wang et al., 2020)

	C50H16O5
	18
	-O-(5)
	[image: ]
	-5.02 
	-2.21 
	2.81 
	 (Elvati et al., 2019)

	C50H24
	15
	-CnHm
	[image: ]
	-5.24 
	-2.36 
	2.87 
	(Commodo et al., 2019)

	C50H24O
	15
	-O-
	[image: ]
	-5.54 
	-2.72 
	2.86 
	(Wang et al., 2020)

	C51H18
	15
	-CnHm
	[image: ]
	-5.83 
	-3.41 
	2.42 
	(Wang et al., 2020)

	C52H22
	16
	-
	[image: ]
	-5.38 
	-2.89 
	2.49 
	(Commodo et al., 2019)

	C52H26
	16
	-
	[image: ]
	-4.96 
	-2.70 
	2.26 
	 (Schulz et al., 2019; Pascazio et al., 2020)

	C52H26
	16
	-
	[image: ]
	-4.89 
	-2.63 
	2.26 
	 (Commodo et al., 2019)

	C52H26
	15
	-CnHm
	[image: ]
	-5.11 
	-2.45 
	2.66 
	(Chen et al., 2021)

	C54H18
	
	-
	[image: ]
	-5.25 
	-2.44 
	2.81 
	(Lowe et al., 2015)

	C54H20
	18
	-
	[image: ]
	-5.08 
	-2.57 
	2.51 
	(Lowe et al., 2015)

	C54H28
	16
	-CnHm
	[image: ]
	-4.77 
	-2.66 
	2.11 
	(Chen et al., 2021)

	C56H20
	
	
	[image: ]
	-4.95 
	-3.83 
	1.12 
	(Wang et al., 2020)

	C56H36
	14
	-CnHm
	[image: ]
	-5.04 
	-2.35 
	2.69 
	(Chen et al., 2021)

	C57H34
	15
	-CnHm
	[image: ]
	-5.20 
	-2.32 
	2.88 
	(Chen et al., 2021)

	C64H30
	19
	
	[image: ]
	-5.41 
	-2.94 
	2.47 
	(Wang et al., 2020)

	C66H20
	24
	-
	[image: ]
	-4.90 
	-2.84 
	2.06 
	(Lowe et al., 2015)

	C66H30
	19
	-
	[image: ]
	-5.10 
	-2.58 
	2.52 
	(Chen et al., 2021)

	C66H66
	13
	-CnHm
	[image: ]
	-5.27 
	-1.78 
	3.49 
	(Lowe et al., 2015)

	C71H40
	19
	-CnHm
	[image: ]
	-4.97 
	-2.89 
	2.07 
	(Chen et al., 2021)

	C74H22
	27
	-
	[image: ]
	-4.75 
	-2.98 
	1.78 
	(Lowe et al., 2015)

	C80H22
	30
	-
	[image: ]
	-4.80 
	-2.97 
	1.84 
	(Lowe et al., 2015)

	C90H24
	34
	-
	[image: ]
	-4.63 
	-3.16 
	1.48 
	 (Lowe et al., 2015)

	C96H24
	37
	-
	[image: ]
	-4.95 
	-2.84 
	2.11 
	(Lowe et al., 2015)


1 Including five-member ring and six-member ring.
2. Computational methods
[bookmark: OLE_LINK25]In this work, we evaluate the accuracy of our computational method by comparing the computed HOMO-LUMO gap of PAHs with the measured optical bandgap from experiments (Parac and Grimme, 2003; Menon et al., 2019a), as shown in Fig. S1. The TDDFT predictions (Menon et al., 2019b) are also included for comparison. For the PAHs considered, the average error between the calculated values in this work and the experimental ones is 0.28 eV. The error value decreases with the increase of the number of carbon atoms. Compared to the TDDFT predictions, our method overestimates the gap value by 0.2 eV on average. Overall, our results are consistent with the experimental and computed gap values reported in previous works.
[image: ]
Figure. S1. Experimental and computed gap values of nine PAHs. The black points represent the measured values (Parac and Grimme, 2003; Menon et al., 2019a). The red and blue points refer to the computed gap values using TDDFT method (Menon et al., 2019) and the DFT method at the level of B3LYP/6-311+G(d,p). Lines are drawn to guide the eyes.
	The impact of basis set is further explored by comparing our results with a smaller basis set as B3LYP/6-31G(d) method (Li et al., 2020). We selected several PAHs molecules in the Table S1 as the target to evaluate the calculation results behind the two methods. The predicted HOMO-LUMO gap are almost consistent with each other; the maximum error is 0.09 eV, and the average error is 0.04 eV (Table S2). 
Table S2. HOMO-LUMO gap values from two computational methods.
	
	B3LYP/6-311+G(d,p)
	B3LYP/6-31G(d)
	

	Molecular formula
	HOMO
	LUMO
	EL-H
	HOMO
	LUMO
	EL-H
	△E(eV)1

	C20H12
	-5.45
	-2.1
	3.35
	-5.1
	-1.72
	3.38
	0.03

	C13H10O2
	-6.17
	-2.43
	3.74
	-5.92
	-2.16
	3.76
	0.03

	C8H10
	-5.72
	-1.75
	3.97
	-5.44
	-1.45
	3.99
	0.02

	C12H8O4
	-5.63
	-1.18
	4.46
	-5.39
	-0.86
	4.53
	0.07

	C14H12
	-5.76
	-1.65
	4.11
	-5.51
	-1.34
	4.17
	0.06

	C24H18
	-6.10
	-1.45
	4.65
	-5.85
	-1.11
	4.74
	0.09

	C14H10O
	-5.69
	-2.10
	3.59
	-5.43
	-1.82
	3.61
	0.01

	C18H10O3
	-5.50
	-1.21
	4.29
	-5.26
	-0.93
	4.33
	0.04

	C54H18
	-5.19
	-2.37
	2.82
	-4.93
	-2.10
	2.83
	0.01


1 The difference between two methods

3. The date sets of Planar, nonplanar and linear PAHs 
[bookmark: _Hlk77180191]To evaluate the prediction quality from the machine learning model, some PAHs from three groups of PAHs (Planar, Nonplanar and Linear) were selected as the target. The detail of PAH is included in Table S3-S5.
Table S3. Structure and band information of PAHs with planar structures.
	Molecular Formula
	Structure
	HOMO
	LUMO
	EH-L(eV)

	C20H12
	[image: ]
	-5.45
	-2.10
	3.35

	C22H10
	[image: ]
	-5.82
	-3.27
	2.55

	C22H12
	[image: ]
	-5.54
	-2.05
	3.48

	C24H10
	[image: ]
	-5.89
	-3.57
	2.33

	C24H12
	[image: ]
	-5.78
	-1.78
	4.00

	C28H12
	[image: ]
	-5.89
	-2.58
	3.32

	C28H14
	[image: ]
	-5.61
	-1.96
	3.65

	C30H12
	[image: ]
	-5.25
	-3.63
	1.62

	C30H14
	[image: ]
	-5.40
	-2.20
	3.20

	C32H14
	[image: ]
	-5.27
	-2.35
	2.92

	C32H14
	[image: ]
	-5.26
	-3.51
	1.75

	C38H16
	[image: ]
	-5.15
	-2.46
	2.69

	C42H16
	[image: ]
	-5.08
	-2.57
	2.52

	C54H18
	[image: ]
	-5.25
	-2.44
	2.81

	C54H20
	[image: ]
	-5.08
	-2.57
	2.51

	C66H20
	[image: ]
	-4.90
	-2.84
	2.06

	C74H22
	[image: ]
	-4.75
	-2.98
	1.78

	C80H22
	[image: ]
	-4.80
	-2.97
	1.84

	C90H24
	[image: ]
	-4.63
	-3.16
	1.48

	C96H24
	[image: ]
	-4.95
	-2.84
	2.11



[bookmark: _Hlk77177951]Table S4. Structure and band information of PAHs with nonplanar structures.
	Molecular Formula
	Structure
	HOMO
	LUMO
	EH-L(eV)

	C47H18
	[image: ]
	-5.14
	-3.67
	1.47

	C56H20
	[image: ]
	-4.95
	-3.83
	1.12

	C40H18
	[image: ]
	-5.54
	-3.12
	2.42

	C64H30
	[image: ]
	-5.41
	-2.94
	2.47

	C48H18
	[image: ]
	-5.42
	-3.17
	2.25

	C49H22
	[image: ]
	-5.65
	-2.87
	2.79

	C34H18
	[image: ]
	-5.36
	-2.60
	2.76

	C18H14
	[image: ]
	-6.25
	-1.15
	5.10

	C36H24
	[image: ]
	-6.00
	-1.63
	4.37

	C32H18
	[image: ]
	-5.71
	-1.90
	3.81

	C36H20
	[image: ]
	-5.72
	-1.90
	3.81





Table S5. Structure and band information of linear PAHs
	Molecular Formula
	Structure
	HOMO
	LUMO
	EH-L(eV)

	C14H12
	[image: ]
	-6.65
	-0.68
	5.97

	C12H10
	[image: ]
	-6.26
	-1.39
	4.87

	C14H10
	[image: ]
	-5.58
	-2.02
	3.55

	C10H8
	[image: ]
	-6.15
	-1.40
	4.75

	C26H16
	[image: ]
	-4.75
	-2.96
	1.78

	C22H14
	[image: ]
	-4.94
	-2.75
	2.19

	C18H14
	[image: ]
	-5.93
	-1.76
	4.17

	C18H12
	[image: ]
	-5.20
	-2.45
	2.75
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