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Graphene growth on metal surfaces is one of thet pasnising routes towards
scalable production of high-quality graphene sugtalfor industrial applications.
Conventionally, the growth of graphene is carriad on weakly interacting surfaces —
typically Cu foils — where the substrate plays alde role: first, as a catalyst; and second, as
an easy-to-removeplatform. Several substrates are routinely usedhé search for high-
guality free-standinggraphene single layers, among which transitiorah(@M) surfaces are
the most widely used materialdf particular interest is the growth of graphenesimgle
crystal TM surfaces, as it normally forms largeteexled and faultless domains, that has
become an incomparable working bench where teshegeffect of electronic doping on
different properties, such as molecular adsorptioniercalation reactivity or growth.
Nevertheless, the intrinsic mechanism underlyiragrtformation and the electronic behavior
of these domains still remains unveiled.

In the present work we analyze the nature of ttelyggne-substrate interaction for
several Moiré superstructures appearing for GriRf{ by using an adequate combination of
local UHV-STM experiments and first-principles aalttions, accounting for an accurate —
given the high amount of atoms involved in soméhef calculations — van der Waals (vdW)
interaction, and an efficient STM-imaging approfth

The periodic supercells of the selected superstrest based on the most stable and
representative Moiré domains reported in previousrdture [2], were adjusted to
(WETx45T)R0.87, (WEIxNFL)R7.27, (5x508.9°, (VTR4T)R19" and (v31xv31)R25"
configurations, which correspond ji9¢, €, p and{ Gr/Pt Moiré superstructures, respectively
[2]. For all reported Moirés the system relaxesutidg a non-negligible atomic corrugation
both, at the graphene and at the outermost platiayer. Interestingly, a mirror anti-Moiré
reconstruction appears at the substrate, givirgtaghe emergence pinning-pointsthat are
responsible for the development of a particular iloWe show that charge from Pt is
injected into the graphene, inducing a loealoping, exclusively at these specific positions,
which can be understood as the best coincidentsatmtween substrate and overlayer for a
given rotational angle [3].

References
[1] J. M. Blancogt al. Phys Rev B00470:085405;Prog Surf ScR00681:403-443.
[2] P. Merino,et al. ACSNand®014;8:3590-3596.

At thesepinning-pointsthere is a significant atomic relaxation approaghhe C and
Pt atoms. As the distance is shorten, migratedtrel@c charge from thes towards the
d,: orbitals in the Pt atoms increases the orbital ctiveality, which favours the
hybridization with the emerging, orbitals from the buckled Gr C atoms at hening-
points Thus, every one of the Moiré domain superstrestunanifests a differemtdoping
and, therefore, the multidomain graphene/Pt(11a)bsaregarded as true graphene-laboratory
for testing fundamental properties of doped graghen
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Figure 1: (Left) Optimized ground-state geometries of the fiGr/Pt(111) Moiré superstructures considered in

this study (iro.ge, Crose, Prige, Cr7.20 aNd erg.od. (Right) Comparison between UHV experimental &neloretical
constant-current STM images of two representativ/@4EL11) Moiré patterns.



