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1 Supporting information

1.1 Geometry optimizations

Table 1: Bond lengths and bond angles of 2H-benzo(cd)pyrene.

Method  Basis set R(3,8) [A] R(3,4) [A] A(4,3,8) [degrees]
B3LYP 6-314+G(d,p) 1.4268 1.4268 120.1326
6-311+G(d,p) 1.4242 1.4242 120.1207
aug-cc-pVDZ 1.4278 1.4278 120.1294
aug-cc-pVTZ 1.4207 1.4207 120.1259
wB97XD  6-31+G(d,p) 1.4242 1.4242 120.0778
6-311+G(d,p) 1.4219 1.4219 120.0663
aug-cc-pVDZ 1.4252 1.4252 120.0718
aug-cc-pVTZ - - -
M06-2X  6-31+G(d,p) 1.425 1.425 120.0352
6-311+G(d,p) 1.423 1.423 120.0209
aug-cc-pVDZ 1.4253 1.4253 120.0223

aug-cc-pVTZ 1.4196 1.4196 120.0358




Table 2: double-layer subunit bond lengths and angles.

Top layer
Basis set R(3,8) [A] R(3,4) [A] A(4,3,8) [degrees]
B3LYP 6-31+G(d,p)  1.4259 1.4267 120.0404
6-311+G(d,p) 1.4232 1.4241 120.0269
wB97XD 6-31+G(d,p)  1.4207 1.4235 119.8446
6-311+G(d,p) 1.4183 1.4213 119.8296
MO06-2X 6-31+G(d,p)  1.4217 1.4242 119.8256
6-311+G(d,p) 1.4197 1.4223 119.8089
Bottom layer
Basis set R(33,38) [A] R(33,34) [A] A(34,33,38) [degrees]
B3LYP 6-31+G(d,p)  1.4267 1.4259 120.0411
6-311+G(d,p) 1.4241 1.4232 120.0269
wB97XD 6-31+G(d,p)  1.4235 1.4207 119.8449
6-311+G(d,p) 1.4213 1.4183 119.8298
MO06-2X 6-31+G(d,p)  1.4242 1.4217 119.8262
6-3114+G(d,p) 1.4223 1.4197 119.8095

1.2 Raman spectra
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Figure 1: Zoom of Raman spectra obtained from MO06-2X/6-3114+G(d,p) calculations of a 2H-
benzo(cd)pyrene (gray) and the double-layer subunit (black).



Single layer:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y YA
1 6 0 1.244592 2.706640 -0.000007
2 6 0 -0.000002 2.017341 -0.000007
3 6 0 -0.000001 0.602626 -0.000003
4 6 0 1.232160 -0.108343 -0.000005
5 6 0 2.458281 0.599868 -0.000008
6 6 0 2.426804 2.027988 -0.000007
7 1 0 1.237145 3.791263 -0.000005
8 6 0 -1.232158 -0.108342 0.000004
9 6 0 1.230297 -1.538553 -0.000003
10 1 0 3.367887 2.566844 -0.000006
11 6 0 -0.000001 -2.223611 0.000002
12 6 0 -1.230299 -1.538558 0.000007
13 1 0 0.000004 -3.308637 0.000002
14 6 0 3.668568 -0.122003 -0.000010
15 1 0 4.606253 0.422103 -0.000011
16 6 0 3.663814 -1.510726 -0.000011
17 1 0 4.603471 -2.049994 -0.000013
18 6 0 2.468365 -2.215723 -0.000008
19 1 0 2.472979 -3.299879 -0.000009
20 6 0 -2.468366 -2.215721 0.000016
21 1 0 -2.472991 -3.299876 0.000018
22 6 0 -3.663819 -1.510718 0.000021
23 1 0 -4.603472 -2.049994 0.000029
24 6 0 -3.668572 -0.122003 0.000017
25 1 0 -4.606251 0.422114 0.000018
26 6 0 -2.458276 0.599872 0.000008
27 6 0 -2.426803 2.027983 -0.000003
28 6 0 -1.244585 2.706640 -0.000004
29 1 0 -3.367882 2.566845 -0.000003
30 1 0 -1.237144 3.791263 -0.000011

Double layer:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y YA
1 6 0 0.406079 2.971957 1.669141
2 6 0 -0.482553 1.863904 1.750102
3 6 0 0.052221 0.554119 1.660585
4 6 0 1.453090 0.360097 1.509613
5 6 0 2.313586 1.479454 1.424210
6 6 0 1.746200 2.789408 1.499583
7 1 0 -0.008574 3.973100 1.725588
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