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This results in a variation of photon

intensity as a function of position, which can be monitored by photoemission yield from XPS. This
allows us to locate the source of different components spatially with sub-Angstrom resolution [2],
and therefore the position of adsorbates can be measured directly with very high accuracy.

It has previously been reported by our group [3] that hydrogenation of graphene on Ir(111) at high
temperatures (630 K) forms an ordered pattern of hydrogen clusters, and hence sp3-hybridised
carbon, in FCC areas of the graphene/lr(111) moiré superstructure. This periodic pattern is
particularly interesting, since it leads to a band gap opening in graphene [3].

For the mentioned system, this method has enabled us to determine the average distance to the
Ir(111) surface of sp? and sp® carbon related to pristine and hydrogenated parts of graphene,
respectively. The measurement indicates that upon hydrogenation, graphene is pinned to the Iridium
substrate in the hydrogenated regions, see Figure 1.b.
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