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Figure S1. (a) STM topography image (12.3 nm x 2.9nW;= -1.1 V;I; = 0.60 nA).
Conductance maps (12.3 nm x 2.9r¥% 0.60 nA) on PPP wires éb) valence band
edge Vs = 2.20 V), where simulated representation of PR 8 included as visual
guide; (c) within the band gap\g = 1.25 V), andd) at conduction band edg¥s(= -
1.15 V). Blue lines superimposed to the adsorb&e@toms (yellow circles) to the
substrate are included for an easier appreciafi@mgle nanowire featurege) Spectra
taken on PPP nanowires (in red) where Au(111) signablack) is added to every
spectrum as background reference (open-feed-baekngtersVs = -1.60 V;l;= 0.54
nA; modulation voltagé/;ms = 18 V). Crosses in inset topographic image irtdi¢che

positions where spectra were recorded.
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Figure S2. (a) STM topography image (12,4 nm x 12.4 nfgs= -1.1 V;1; = 0.61 nA)
displaying GNRs of varying widti{b) Conductance map at an energy within the band
gap Vs = 0.65 V), revealing the absence of GNR-relatgdai and only the oscillations
from the scattered Au surface stdi®. Conductance map near the valence band onset
(Vs = -0.25 V). The three numbered lines mark the tposiof profiles taken so as to
cross GNRs of the different studied width@) Same conductance map as in (c) but
after filtering the main surface state signal. Bost, an FFT image of (c) is calculated,
the k corresponding to the surface state is cutthed the image is transformed back.
Without most of the substrate-related signal,theral corrugation is lowered, making

it easier to distinguish the GNR-related sigf@lProfiles across the conductance maps
in (c) and (d), highlighting the contribution frothe VB of differently wide GNRs on
top of the underlying substate contributiddomparing the profiles on filtered and
unfiltered conductance images one can clearlyrajatsh how by applying the filter the
GNR signal remains unaltered on top of a substantess corrugated substrate signal,

overall making its distinction easier.
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Figure S3. (a-d) Conductance maps (12.4 nm x 12.4 myx 0.60 nA) at the onsets of
the second valence bands (VB-1)(ah 15-aGNR Vs = -0.65 V),(b) 12-aGNR Vs = -
0.85 V), (c) 9-aGNR ¥s = -1.15 V) andd) 6-aGNR s = -1.75 V).(e) Spectra taken
on 6-aGNR (in red), 9-aGNR (in green), 12-aGNR fink) and 15-aGNR (in blue)
where Au(111) signal (in black) is added to evgrgcdrum as background reference
(open-feed-back parameters=\+1.0 V;I;= 0.5-10 nA; modulation voltagéms = 10-

12 mV).



& W g
P AN
& W ¢ ¥
g ALY

’

2
-
»
»

Eeree
(P E s ek
e reg
IFregr

y"."ﬁ"'ﬁ"'&"'f
iCreereer

el 8.
ol B

g i
CregTT Wi iy |

o -

r -
&
a
>«
P
-
F
.
4“
F «
-

2, - -
yF e

’
»

PR S .L0 0 .40 .80 .20 .0

v

P B

CEerEg R

CF
‘FEgreglEelEeregre

CEre g gry !
A\
egregreigl

® ¢ N & -

A S BA S
E A S B8y

v 4

- 0-0-0-0-0-0-0-0-0-0-0-

eeeceececeececece
eeeeecececeececee
00000 Q0OCOQOOO®®

Qoo CRe

Figure $S4. Example of one of the setups used for the calicmst graphene nanoribbon
of 12 dimer lines on a Au(111) slab with a lateualt cell as indicated by the green

rectangle. The ribbon is periodic along the X dit



Figure Sb. Iso-surface (5x16 electrons/boH}) of the computed induced charge upon
adsorption of a 6-aGNR on Au(11T)op: front view.Bottom: side view. Red surfaces
correspond to electron accumulation, while bluefazi®s correspond to electron
depletion. Pauli repulsion by the ribbon electrpaoshes the electrons of gold towards
the surface, giving rise to a modification of theface dipole. As clearly shown in the
image, the electron accumulation spills out frore tiegion covered by the ribbon,
modifying the surface dipole with respect to thdt extended graphene. The

modification will be larger the narrower the ribbon



Substrate work function (eV)
T T T T T

(a)

s=0 8! s=1 & s=0

: <
P S S B
&F-ara
bk, it o P

Figure S6. (a) Schematic model of the changing energy level aligmt of weakly
interacting adsorbate’s valence and conductionsueiitth varying work function of the
substrate. The alignment changes from vacuum lgweing to Fermi level pinning of
valence and conduction bands at critically high Bovd work functions, respectively.
Analyzing the slope S of the energy level alignmehrdnges vs. the work function, this
translates in changes from S=1 for vacuum levatipoto S=0 for Fermi level pinning.
(b) Schematic model of the changing energy level atigmt of weakly interacting
adsorbate’s valence and conduction bands withngryand gap. As the band gap is
reduced, the valence and conduction band onsets syoumetrically towards the mid-
gap value with a slope S=0.5. As one of the barets gufficiently close to Fermi,
Fermi level pinning of that band sets in (valenaadin the picture, S=0) and only the
non-pinned band supports the full band gap chamgediorth, shifting accordingly

with a slope of S=1.
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Figure S7. Valence and conduction band onsets of GNRs studi¢his work and in
other reports of Au(111)-supported ribbons vs.rthespective band gap (width given
by the numbers next to CB symbols). Data of GNRsaaneven less interactive
substrate as is a Si intercalated layer on Au(até)also added for comparison. Linear
fits in selected regions display the changes ipesl@videncing remarkable similarity
with the model scenario of Fig. S6b. The data wotasponding to this work have been
taken from references [1] (7-aGNR/Au(111)), [2] @8NR/Au(111)), [3] ((3,1)-

cGNR/Au(111)), [4] (5-aGNR/Au(111)) and [5] (aGNRsSIl).
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