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1 Visualization of magnetically induced current densities
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Figure S1: The molecular structure of the bent (right) and planar (left) cyclooctatetraene (top),
their HOMO (middle) and the MICD of the HOMO (bottom).
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Figure S2: The MICD of all orbitals in the Ay, By, Ay, and B, irreducible representations of the
Cap, point group of porphin (left) and tetraoxa-isophlorin (right).

2 Average orbital contributions to the MIRC

Table S1: The average orbital contributions to the MIRC strength ((I;) in nA/T) of borazine. The
calculations were performed at the BSBLYP and scLH22t levels. Orbital types, occupation numbers
and irreducible representations are also given.

Ne  Orbital Occ. Type B3LYP scLH22t

1 1€ 4.0 core 1.70 1.24
2 1a’1 2.0 core 0.53 0.42

Continued on next page




Ne  Orbital Occ. Type B3LYP scLH22t
3 2 4.0 core 0.46 0.70
4 2a} 2.0 core 0.35 0.44
5 3d 2.0 o 267 2.60
6 3¢ 4.0 o 5.36 4.78
7 4d) 2.0 o 1.83 1.85
8 4e’ 4.0 o 1.18 3.27
9 5¢’ 4.0 o -3.86 -3.69
10 1d} 2.0 o 135 1.30
11 5a} 2.0 o 0.40 0.45
12 1d! 2.0 T 352 3.50
13 6¢€ 4.0 o -11.81 -13.17
14 1€” 4.0 T -0.47 -0.63

Table S2: The average orbital contributions to the MIRC strength (in nA/T) of C4B,N,Hg. The
calculations were performed at the B3LYP and scLH22t levels. Orbital types and irreducible
representations are also given.

Ne Orbital Type B3LYP scLH22t
1 lag core 0.44 0.34
2 2aq core 0.74 0.55
3 1b; core 0.43 0.36
4 3a; core 0.48 0.44
5 2b; core 0.25 0.38
6 4da; core 0.33 0.45
7  bap o 2.57 2.50
8  6a; o 2.61 2.45
9 3b; o 2.25 2.53
10 7aq o 1.68 1.52
11 8a; o 1.43 1.60
12 4by o 1.12 2.19
13 9a4 o -0.67 -0.67
14  5by o -0.09 -1.04
15 1bs T 3.58 3.61
16  10a; o -0.39 0.27
17  6by o -2.08 -1.37
18  7hy o -4.57 -5.18
19 1l1ag o -6.45 -7.22
20 2bs T 2.54 2.55
21 lao T 1.47 1.39




Table S3: The average orbital contributions to the MIRC strength ((I;) in nA/T) of porphin.
The calculations were performed at the BSLYP and scLH22t levels. Orbital types and irreducible
representations are also given.

Ne  Orbital Type B3LYP scLH22t

1 1bs, core 0.45 0.32
2 lag core 0.48 0.36
3 2a, core 0.45 0.36
4 1bg, core 0.40 0.31
5 1byy core 0.64 0.58
6  2bg, core 0.64 0.6
7  2bg, core 0.46 0.55
8 3ag core 0.49 0.62
9  3bg, core 0.74 0.68
10 2byy core 0.73 0.65
11 3bogy, core 0.49 0.61
12 4a, core 0.49 0.64
13 3byy core 0.65 0.52
14  4bs, core 0.52 0.38
15  4boy, core 0.48 0.34
16 5a4 core 0.29 0.12
17  5bg, core 0.08 0.07
18  6ay core 0.08 0.07
19  4by core 0.64 0.66
20  5bg, core 0.63 0.66
21 6boy, core 0.08 0.06
22 Tay core 0.08 0.06
23 5byy core 0.62 0.66
24 6bg, core 0.62 0.67
25 8ay o 2.81 2.63
26 7bsy o 2.59 2.37
27  Tboy, o 2.97 2.82
28 9a, o 3.00 2.94
29 6byy o 2.84 2.88
30  8bg, o 2.63 2.77
31 10a4 o 2.12 2.1
32 8bgy, o 2.29 2.21
33 9bg, o 2.73 2.9
34 9bg, o 2.10 2.08
35 1lag o 2.06 1.99
36 12a, o 2.54 2.61
37 Tbig o 1.31 1.59
38  10bg, o 0.93 1.12
39 10bg, o 1.32 1.41
40 13a4 o 1.87 2.02

Continued on next page




Ne  Orbital Type B3LYP scLH22t
41 8byy o 0.91 1.09
42 11bs, o 1.89 1.94
43 11bg, o 0.79 0.93
44 9by, o -0.57 0.09
45 14a, o 2.18 2.19
46 12bs, o 0.44 0.67
47 10by, o -0.56 -0.19
48  12bg, o 0.78 1.86
49  1b5a4 o 2.15 1.89
50 13bg, o 0.81 0.56
51  13bs, o -0.54 0.1
52 16a, o 1.46 0.79
53  14bs, o 1.02 0.64
54 1lby, o -2.68 -2.21
55 17a4 o 0.49 0.57
56  1byy m 3.57 3.6
57  1bgg T 3.41 3.43
58 14bg, o -1.65 -2.24
59 15bs, o -2.08 -1.89
60 18a, o -3.42 -2.78
61 12by, o -2.66 -2.51
62 1bs, 7 3.53 3.55
63 15bgy, o -3.81 -3.71
64 2byy, 7 3.34 3.38
65 19a, o -6.38 -5.94
66 16bs, o -4.14 -3.75
67 16by, o -7.37 -7.34
68 13byg o -5.56 -5.45
69 14by, o -7.45 -9.03
70 17bs, o -8.07 -9.03
71 lay ™ 3.58 3.59
72 2bg, 7 3.20 3.23
73 2by, s 3.42 3.36
74 3byy 7 0.75 0.77
75 17bgy, o -0.80 -1.19
76 3byy m -0.05 0.04
77 20a4 o -2.05 -2.43
78  4byy T -0.01 -0.12
79 3bgg i -1.01 -0.96
80 2a, T 1.28 1.32
81 Bbiy 7 2.20 2.36




Table S4: The average orbital contributions to the MIRC strength ((I;) in nA/T) of tetraoxa-
isophlorin. The calculations were performed at the B3LYP and scLH22t levels. Orbital types and
irreducible representations are also given.

Ne  Orbital Type B3LYP scLH22t

1 1bg, core 0.32 0.26
2 lag core 0.35 0.28
3 1bg, core 0.36 0.30
4 2ay core 0.40 0.32
5 1byy core 0.70 0.62
6  2bg, core 0.71 0.65
7  2bg, core 0.40 0.52
8 3ag core 0.44 0.60
9  2byy core 0.71 0.62
10  3bs, core 0.71 0.64
11 3bogy, core 0.49 0.58
12 4a, core 0.52 0.65
13  4bg, core 0.09 0.07
14 5a, core 0.08 0.07
15 3byy core 0.62 0.67
16  4bog, core 0.61 0.67
17 4byy core 0.63 0.50
18 5by, core 0.48 0.34
19 b5bg, core 0.53 0.38
20 6ay core 0.26 0.08
21 6boy, core 0.08 0.08
22 Tay core 0.08 0.08
23 5byy core 0.65 0.66
24 6bg, core 0.64 0.66
25 8ay o 2.65 2.40
26 Tboy, o 2.52 2.27
27  Tbs, o 2.60 2.30
28 9a, o 2.65 2.38
29 6byy o 2.72 2.80
30 8bsy, o 2.35 2.48
31 10a4 o 2.29 2.37
32  8bgy, o 2.44 2.56
33 1lag o 2.23 2.31
34 9bg, o 2.62 2.74
35  9bg, o 2.39 2.46
36 12a, o 2.38 2.44
37 Tbig o 1.17 1.35
38 10bg, o 0.74 0.81
39 10bg, o 0.85 1.07
40  8byy o 1.33 1.42
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Ne  Orbital Type B3LYP scLH22t
41 9by, o -1.31 0.75
42 11bg, o 0.68 0.85
43  11bs, o 0.68 -0.57
44 13a4 o 1.80 2.10
45 10by, o -0.55 -0.39
46 12bs, o 1.92 2.07
47 14a, o 2.58 2.36
48  12bg, o 1.58 1.85
49  1b5a4 o 1.94 1.84
50 13bg, o -0.30 0.39
51  13bs, o -0.50 0.03
52 1lby, o -2.21 -1.24
53  1bqy 7 3.10 3.04
54 16a, o 1.07 0.72
55 1bgg 7 2.78 2.70
56  1bgg m 3.00 2.91
57 14bs, o -1.41 -1.64
58 2byy T 2.60 2.52
59 14bg, o -1.59 -2.42
60 17a, o -4.10 -3.22
61 12by, o -2.35 -2.30
62 15bs, o -3.29 -3.14
63 15by, o -3.79 -3.45
64 16bs, o -4.86 -3.31
65 13by, o -5.40 -5.73
66 18a, o -5.09 -2.46
67 16by, o -5.08 -2.32
68 14by, o -7.10 -8.58
69 19a, o 1.16 -0.15
70  17bg, o -3.24 -6.49
71 17bsy, o -3.29 -5.61
72 20a4 o -3.56 -5.33
73 lay s 3.45 3.45
74 2bg, T 2.30 2.17
75 2by, 7 0.85 0.66
76 3biy T 0.54 0.58
77 3byy 7 2.75 2.97
78  4byy T 0.51 0.58
79 3bgg i 1.49 1.68
80 2a, T 0.69 0.40
81 Bbyy 7 2.73 2.37
82 4by, m  -89.97 -73.54




Table S5: The average orbital contributions to the MIRC strength ((I;) in nA/T) of hexadehy-
dro[12]annulene. The calculations were performed at the B3LYP and scLH22t levels. Orbital types
and irreducible representations are also given.

Ne  Orbital Type B3LYP scLH22t

1 1€ core 0.44 0.26
2 1 core 0.44 0.26
3 laj core 0.20 0.18
4 1a core 1.12 0.97
5 2 core 0.79 0.81
6 2 core 0.79 0.81
7 3¢ core 0.79 0.72
8 3¢ core 0.79 0.72
9 2a) core 0.70 0.66
10 2a} core 2.20 1.53
11 4¢€ core 1.46 1.18
12 4¢€ core 1.46 1.18
13 3 o 289 2.85
14 5¢ o 2.22 2.17
15 5e o 2.21 2.18
16  6¢ o 1.49 2.25
17  6¢€ o 1.49 2.26
18 4a’1 o 0.45 1.48
19 3&’2 o -0.12 0.36
20 7€ o -0.31 0.32
21 7€ o -0.31 0.31
22 8¢ o 0.93 1.48
23 8¢ o 0.93 1.48
24 5&’1 o 1.25 1.86
25  6al o 270 -3.09
26  9¢ o -0.38 -1.02
27  9¢ o -0.38 -1.02
28 4&’2 o -2.94 -3.40
29 10 o -5.17 -5.93
30 10¢€ o -5.17 -5.93
31 1al T 3.90 3.89
32 1" T 3.79 3.78
33 1e” T 3.80 3.77
34 7a’1 o -3.06 -3.26
35 2¢” s 2.59 2.33
36 2" s 2.59 2.33
37 11¢€ o -2.26 -2.37
38 11¢ o -2.27 -2.38
39 2&’2/ T -40.76 -34.94




Table S6: The verage orbital contributions to the MIRC strength ((I;) in nA/T) of planar cyclooc-
tatraene. The calculations were performed at the BSLYP and scLH22t levels. Orbital types and
irreducible representations are also given.

Ne  Orbital Type B3LYP scLH22t

1 lay, core 0.08 0.04
2 le, core 0.05 0.08
3 le, core 0.05 0.08
4 1byy core 0.45 0.37
5 1byg core 0.38 0.40
6 2e, core 0.94 0.83
7T 2ey o 0.93 0.83
8  lagy o 1.19 1.12
9  2ay o 3.01 3.11
10 e, o 2.72 2.82
11 3ey o 2.72 2.82
12 2byy o 1.76 1.93
13 2by, o 2.28 2.63
14 4e, o 1.64 1.75
15  4e, o 1.63 1.74
16 3ayy o 3.11 3.05
17 4ay, o 0.69 0.72
18 bey, o 1.50 1.39
19 bey, o 1.49 1.38
20 2ag, o -1.62 -1.58
21 3by, o -4.25 -4.60
22 lag, s 4.10 4.11
23 6bey o -7.38 -7.44
24 6Gey, o -7.38 -7.45
25  3bay o -6.28 -6.54
26 leg T 3.74 3.66
27 ey T 3.74 3.65
28 1bgy, m  -51.68 -46.47

Table S7: The average orbital contributions to the MIRC strength ((I;) in nA/T) of the bent
cyclooctatraene. The calculations were performed at the B3LYP and scLH22t levels. Irreducible
representations are also given.

Ne  Orbital B3LYP scLH22t

1 1 0.03 0.02
2 le 0.02 0.03
3 le 0.02 0.03
4 1bo 0.31 0.23
5 1bg 0.19 0.31

Continued on next page
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Ne  Orbital B3LYP scLH22t

6 2e 0.66 0.67
7T 2e 0.66 0.67
8 lag 0.88 0.90
9 2a 2.93 2.99
10 3e 2.56 2.63
11 3e 2.58 2.60
12 2by 2.09 2.11
13 2by 1.86 2.17
14 4e 1.57 1.58
15 4e 1.54 1.61
16 3a 2.59 2.40
17 be 1.20 1.09
18 be 1.22 1.08
19  2ag -0.44 -0.33
20 4ag -0.70 -0.59
21  3bg 1.00 0.80
22 6e -3.44 -3.46
23  6e -3.41 -3.43
24 3by -7.26 -7.40
25  4bs -0.22 -0.28
26 Te 0.75 0.68
27 Te 0.74 0.67
28 bap -12.77 -11.77

Table S8: The average orbital contributions to the MIRC strength ((/;) in nA/T) of cyclobutadiene.
The calculations were performed at the BBLYP and scLH22t levels. Orbital types and irreducible
representations are also given.

Ne  Orbital Type B3LYP scLH22t

1 lag core 0.02 0.01
2 1bg, core 0.32 0.32
3 1bg, core 0.36 0.46
4 1byy core 0.61 0.62
5 2a, o 3.04 3.16
6  2Dbg, o 1.82 2.12
7 2bg, o 3.04 3.24
8 3ag o 1.55 1.40
9  2by o 0.87 1.13
10  3bg, o -6.08 -6.79
11 4a, o 2.79 2.54
12 1bq, T 3.84 3.85
13 3bgy o -12.25 -12.26
14 1by, m  -19.88 -20.56
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Table S9: The average orbital contributions to the MIRC strength ((I;) in nA/T) of the cyclo-

propenium cation. The calculations were performed at the BSLYP and scLH22t levels. Orbital

types, occupation numbers and irreducible representations are also given.

N Orb. Oce. Type scLH22t B3LYP B3LYP B3LYP B3LYP B3LYP B3LYP

def2-TZVP def2-TZVP def2-QZVP cc-pVTZ cc-pVQZ cc-pVSEZ  cc-pV6Z
1 1laj 2.0  core 0.01 0.01 0.02 0.03 0.02 0.02 0.02
2 1 4.0  core 1.29 1.05 1.01 0.76 1.42 1.66 0.05
3 2a’1 2.0 o 3.02 2.81 2.80 2.80 2.79 2.79 2.79
4  2¢ 4.0 o 5.81 9.58 4.66 9.23 5.30 4.91 5.21
5 3a) 2.0 o 0.32 0.50 0.51 0.50 0.51 0.51 0.51
6 laj 2.0 T 3.92 3.90 3.91 3.90 3.91 3.91 3.91
7 3¢ 4.0 o -4.06 -3.49 -2.47 -2.85 -3.51 -3.36 -2.03

3 The angular dependence of the MIRC strength of the core, va-
lence o0 and 7 orbitals.
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Figure S3: The angular dependence of the MIRC strength of the core, valence ¢ and 7 orbitals of
borazine. The positions of the nuclei are indicated by vertical dashed lines.
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Figure S4: The angular dependence of the MIRC strength of the core, valence ¢ and 7 orbitals of
C,ByN,Hg. The positions of the nuclei are indicated by vertical dashed lines.
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Figure S5: The angular dependence of the MIRC strength of the core, valence ¢ and 7 orbitals of
porphin. The positions of the nuclei are indicated by vertical dashed lines.
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Figure S6: The angular dependence of the MIRC strength of the core, valence ¢ and 7 orbitals of
1,4-cyclohexadiene. The positions of the nuclei are indicated by vertical dashed lines.
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Figure S7: The angular dependence of the MIRC strength of the core, valence o and 7 orbitals of
tetraoxa-isophlorin. The positions of the nuclei are indicated by vertical dashed lines.
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Figure S8: The angular dependence of the MIRC strength of the core, valence ¢ and 7 orbitals of
hexadehydro[12]annulene. The positions of the nuclei are indicated by vertical dashed lines.
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Figure S9: The angular dependence of the MIRC strength of the core, valence o and 7 orbitals of
planar cyclooctatraene. The positions of the nuclei are indicated by vertical dashed lines.
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Figure S10: The angular dependence of the MIRC strength of the core, valence o and 7 orbitals of
the cyclopropenium cation calculated using the def2-TZVP basis set. The positions of the nuclei
are indicated by vertical dashed lines.

4 The angular dependence of the MIRC strength of all orbitals of
each irreducible representation
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Figure S11: The angular dependence of the MIRC strength of borazine for all orbitals of each
irreducible representation of the Csp point group.
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Figure S12: The angular dependence of the MIRC strength of CoByN,Hg for all orbitals of each
irreducible representation of the Cy point group.
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Figure S13: The angular dependence of the MIRC strength of 1,4-cyclohexadiene for all orbitals of
each irreducible representation of the Cyy, point group.
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Figure S14: The angular dependence of the MIRC strength of tetraoxa-isophlorin for all orbitals
of each irreducible representation of the Csj, point group.
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Figure S15: The angular dependence of the MIRC strength of hexadehydro[l2]annulene for all
orbitals of each irreducible representation of the C'3;, point group.
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Figure S16: The angular dependence of the MIRC strength of planar cyclooctatraene for all orbitals
of each irreducible representation of the Cyy point group.

C C C C

6—_—_\-MMM—/—~.

4_
= i — A

— B

o —
- —2 {—— e Total

—4]

_6—_*_/\___——__/\_‘_
0O 20 40 60 80 100 120 140 160 180
Angle (degrees)

Figure S17: The angular dependence of the MIRC strength of bent cyclooctatraene for all orbitals
of each irreducible representation of the Sy point group.
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Figure S18: The angular dependence of the MIRC strength of cyclobutadiene for all orbitals of
each irreducible representation of the Cy, point group.
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Figure S19: The angular dependence of the MIRC strength of the cyclopropenium cation calculated
using the def2-TZVP basis set for all orbitals of each irreducible representation of the Cs, point

group.
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Figure S20: The angular dependence of the MIRC strength of the cyclopropenium cation calculated
using the def2-QZVP basis set for all orbitals of each irreducible representation of the Cs, point

group.
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5 Optimized geometries of the studied molecules.

Figure S21: Optimized geometry of the benzene.
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Figure S22: Optimized geometry of the borazine.
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Figure S23: Optimized geometry of the C,ByNj.
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Figure S24: Optimized geometry of the C3H3+.
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Figure S25: Optimized geometry of the cyclopropane.
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Figure S26: Optimized geometry of the C,H,.
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Figure S27: Optimized geometry of the 1,4-cyclohexadiene.
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Figure S28: Optimized geometry of the planar COT.
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Figure S29: Optimized geometry of the bent COT.
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Figure S30: Optimized geometry of the porphin.
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Figure S31: Optimized geometry of the isophlorin.
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Figure S32: Optimized geometry of the hexadehydroannulene.
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