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Fig. S.1 (a) 10 nm x 10 nm STM image of O/Au(111) prepared using
a hot tungsten filament in oxygen background and subsequently exposed
to 1 bar O, for several hours. The rectangular unit cell of gold oxide is
marked in blue and the Au atomic rows are faintly visible on the left.
(b) 140 nm x 140 nm STM image of the same surface showing the three
possible orientations of gold oxide islands marked with black squares of
10 nm x 10 nm. The images are taken in UHV at room temperature with
(a) +0.3 V and 140 pA, and (b) +1 V and 80 pA.

Gold Oxide Formed from Atomic Oxygen

For comparison to the surfaces studied in the main text, one gold
sample was oxidized in O, after depositing a seed of atomic oxy-
gen. In this case a tungsten filament facing the surface was turned
on in an oxygen background on the order of 110~ mbar for
75 min before exposure to atmospheric pressures of O,. As shown
in Figure[S.1|(a), this leads to the formation of the same structure
as described in the main text as evidenced by the same rectan-
gular unit cell. In the larger overview in Figure[S.I|(b), it can be
seen that the use of an atomic oxygen seed allows for the growth
of gold oxide islands which are not connected to a step edge. In
this case, the three possible orientations of the rectangular gold
oxide unit cell on top of the hexagonal unit cell of the gold sub-
strate can be seen.

Appearance of Gold Oxide in the Presence of Titania

Figure[S:2shows how the gold oxide can appear differently when
titania is present. In order to be able to image the titania nanopar-
ticles positive bias voltages of +3 V (corresponding to empty-state
scanning) are necessary. At these conditions, especially when ti-
tania particles are in the scanned area as well, the imaging of
the gold oxide can switch between appearing higher or lower
than the gold substrate. The left height profile (in blue) shows
the apparent height of around 0.1 nm which is also measured in
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Fig. S.2 (a) 65 nm x 65 nm STM image of TiO,/Au(111) after 1 h'in 0.8
bar O, with corresponding height profiles. The image shows the same
area as the image in Figure 5(g) in the main text but was measured with
the STM tip moving from right to left instead of left to right. A black
square marks a gold oxide island. The image is taken in UHV at room
temperature with +3 V and 50 pA.

all conditions without titania at other voltages between —1.5 V
(filled-state scanning) to +1 V (empty-state scanning) as in the
examples given in the main text. In contrast, the right height pro-
file (in orange) shows an appearance of 0.04 nm lower than the
substrate, which must be due to the electronic structure of the
tip at the moment. In comparison with Figure 5(g) in the main
text, which was measured in the same area with the tip moving in
the opposite direction, one can notice that the gold oxide appears
lower more frequently when the tip moved over a nanoparticle
before imaging the gold oxide. Due to the presence of the titania
nanoparticles, non-metallic material might be attached to the tip
possibly creating a new apex where the electrons tunnel through
and effectively decreasing the tunneling probability. This could
also effect the appearance of the titania particles themselves al-
though similar heights are measured before and after the gas ex-
posure (see main text).
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