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1- For a naphthalene parental core, this shows the Hamiltonian ” and mid-gap (E=0) M-table

MP of the parent, along with the Hamiltonian H ¢ and E=0 M-table M of the corresponding

daughter.
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0) M-table M” of

For a anthracene parental core, this shows the Hamiltonian P and mid-gap (E
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0 M-table M? of the corresponding daughter.

the parent, along with the Hamiltonian H ¢ and E
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0) M-table M” of the

3-  For a pyrene parental core, this shows the Hamiltonian A P and mid-gap (E

0 M-table M? of the corresponding daughter.

parent, along with the Hamiltonian # “and E
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0) M-table M of

4-  For a anthanthrene parental core, this shows the Hamiltonian # P and mid-gap (E

—0 M-table M of the corresponding daughter.

the parent, along with the Hamiltonian H ¢ and E

20 | 22

18

16

14

12

10

4

2

19 | 21

17

15

13

11

HP

11
13
15
17
19
21

10
12
14
16
18
20
2




4

2

-2

4

-2

-3

-3

-3

4

-6

4

-6

4

4

2

-8

-7

-3

-3

-9

2

-6

-2

-2

2

4

2

4

4

-3

-3

-6

-2

-3

4

-3

-7

-2

4

-3




22

20

18

16

14

12

10

21

19

17

15

13

11

-0.5

Hd

11

13
15
17
19
21

10
12
14
16
18
20
22




v Y Y |n | WY n [va)
Q||| ||~ |7~ |72 | 2|22 |Z|2|5]a (|22
S | @ || @ (S| | T [T~
o o | N
S la|lo|lv|lalala|lalalals|sl | S (2 S (22 (el 2 (2|19
[SUNI I ' ' ' ] e | Qe Q@ e R e Qe
woln |2 n |V n [T} pal
R n|—|a|la]|a]|a|lalm|lols|=] =2 |2 (=2 (=22 (2|2 |F(2|m
— 1 [ 1 [ N N sl S | 2o
@ | o |Q| e || |7 S| |
n n e %) © |~
o Y | n [ n |2 o |[R| 0 |||
S0 Il I R I A A N RS 3 AR = e I =N A
o o =) 0 | o
o |lw|(@|lo|T| s |T[C]lojalal 2 | I3 [2 3 [2 3[R Z 1318
— | T T | N D AR - =T =S IR IS [T NG B T B N R=T PN
AT Vo UR B T o U B A o) 2] bl
Aol |=|g|o|alo|le|l-| = =22 |22 |2]2 (22|
Q@ | o Q| s || [T @ |s|TF|~
v | L n|l Y | n| v " v
S ls|em|ele|la|7|~|7|~]|a|ln] S| |22 S| 2|23 2=+
S| |s|S|s|F|°] T |s|°|=
wv w wv v
| =|olele|=|~|x]|=|7]|ale] S &8 (2|& 2|2 |2]2 |22
' Y _ ' "Rl Ss|e|S|F| s |T]°|S|T|S
v | L | n|l Y | n| v " |2 [T}
ol T | QT =T~ |7~ ||l |2 |22 |22 |23 2|2
S | @ S| @ |3 S TS =)
wv w wv v
|||t s| ===~ lalo]les |8 || 82| 2 |2« |22
[ ' [ 1 s | = lsl sl = leles | Zlels
@ | o |QR| o || o |7 S |T|<
nw | 9 vl 9 v v %) ey
al= (sl =|=|-|~|-|a|~lS |2 |S|2 ||z |22 |Z2|3|=
S | Q[ @ || I = S
a|lo|lojo|lo|o|jo|o|o|o|ojo| o | D ||l @ || — | & [ —|F |
Qlo|lo|jo|lo|o|jo|o|o|lo|loje| @ | a0 [ a Q] © || & [FT|F |
BElo|lo|lo|lo|o|lo|o|lo|lo|lojo| — | 7 | —=| 7 |—~]| 9 |©]| @ [9|a]|T
VWic|lo|lo|o|o|lo|lo|lo|lolo|lol 7 | — |7 —~ |7 o |Q] T |o|QO|~
Clo|lo|lo|lo|lo|lo|o|lo|lo|lojo| — | 7= 7 |—~| 9 |T| <+ |[9|a]|T
T |o|lo|lo|lo|lo|lo|lo|lo|lo|lole| Y| —~ |7 —~ |75 || T |||~
o |o|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo ~ | T |~ 79| =~ |FT| <+ || |T
> |o|lo|lo|lo|lo|lo|lo|lo|lo|leo|le| T | <+ |T| ¥ |[©of ® |0 @ |||
vl | o|o|lo|o|o|o|o|o|ofjolol < | T |9 © [¥] o |¥] o |q|q|T
n|lo|lojc|lo|lo|jc|o|o|o|o|e| |1 e en|en o | oo 0|~ o |~
— |lo|lo|o|lo|o|lo|lo|o|lo|lo|lo| 7| =~ |7 —~ |7 o [©Y] © [ |Q|D
=
= |o|e|=lo|=l2le|s|2|a] o | v o= [2] 2 |=]| 2 |2]|8]|q

The role of the anchor group.



M-theory is valid when the core of a PAH is weakly connected to the electrodes. The DFT results below show
the effect of increasing the strength of the coupling to the electrodes by replacing the linker group of figure 1

(main text) with a direct carbon-gold bond.
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Figure SI.1. Relaxed structure for different connectivities of naphthalene with and without heteroatom connected to the
electrode.
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Figure SI.2. (a) Core transmission coefficients Ti»]'(E ) of parents (dashed lines) and daughters (solid lines) plotted against
E/5, where § is half of the HOMO-LUMO gap of the parental core; ie 6=0.62 (b) DFT results for the corresponding the
transmission coefficients T}(E) of the naphthalene with the structures shown in figure SI.1.
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Figure SI.3. Core transmission coefficients Tij (£) of naphthalene (dashed lines) and quinoline (solid lines).
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Figure SI.4. Relaxed structure for different connectivities of naphthalene with and without heteroatom connected to the

electrode, with different anchor.
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Figure SL.5. DFT results for the corresponding the transmission coefficients 7j(E) of the naphthalene with the structures

shown in figure SI4.
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Figure SI.6. Relaxed structure for different connectivities of anthracene with and without heteroatom connected to the
electrode
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Figure SI.7. Relaxed structure for different connectivities of anthracene with and without heteroatom connected to the
electrode, with different anchor
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Figure SI.8. Relaxed structure for different connectivities of pyrene with and without heteroatom connected to the electrode
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Figure S1.9. Relaxed structure for different connectivities of pyrene with and without heteroatom connected to the electrode,
with different anchor
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Figure SI.10. Relaxed structure for different connectivities of anthanthrene with and without heteroatom connected to the
electrode
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Figure SI.11. Relaxed structure for different connectivities of anthanthrene with and without heteroatom connected to the
electrode, with different anchor
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Figure SI.12. (a-c): Core transmissions of parents (dashed lines) and of daughters (solid lines), of (a) anthracene, (b) pyrene
and (c) anthanthrene. (d-f): DFT-NEGF results for the zero-bias electrical conductances of daughters (solid lines) and
parents (dashed Lines) of (d) anthracene, (¢) pyrene and (f) anthanthrene.,for structures shown in fig SI.6., SI.8, SI.10.
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Figure SI.13. (a-c): DFT-NEGF results for the zero-bias electrical conductances of daughters (solid lines) and parents
(dashed Lines) of (a) anthracene, (b) pyrene and (c) anthanthrene. .,for structures shown in fig SI.7., SI.9, SI.11.
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Figure SI.14. Mi]' &) of the parent and daughter molecules of (a) anthracene, (b) pyrene and (c) anthanthrene

~~
I,
e~

>

O
-

===:Benzene
-10 == Benzene-nitrogen substitution

== Benzene-oxygen substitution
=== Benzene-sulphur substitution
== Benzene-boron substitution

0 05 7 15 2
E — ERFT(eV)

A2

Figure SI.15. DFT-NEGF results for the zero-bias electrical conductances of daughters (solid lines) and parent (dashed

Lines) of structures shown in figure 6) a-e.

---6-9
1|----6-8
=27
---3-8
---.3_9
—6-0h
—6-8h
—2-7h
1]—3-8h
|[=—=3-9h

log 73;(F)

-
.

-1 -0.5 0 05 1

Figure SI.16. Core transmission coefficients Tij &) of azulene parents (dashed lines) and of daughters (solid lines) where
the hetero atoms (g = 0.5 ) is located on site 1. Results are plotted against E/d, where 6 is 0.439.
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Figure SI.17. Core transmission coefficients TiJ(E ) of azulene parents (dashed lines) and of daughters (solid lines) where
the hetero atoms (g = -0.5) located on site 1, plotted against E/5, where 6 is 0.439.

M-functions for parents and daughters with heteroatoms added to sites I=10 and I=11.
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Figure SI.18. Core transmission coefticients Ti.}'(E ) of anthracene parents (dashed lines) and of daughters (solid lines) where
the hetero atoms (¢ = 0.5 ) is located on site 10.
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Figure SI.19. Core transmission coefficients Tiri(E ) of anthracene parents (dashed lines) and of daughters (solid lines) where

the hetero atoms (g = 0.5 ) is located on site 11. Note that T4,11(E) (not shown) is identical to 75,12(E ).



