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Graphene/Ru(0001) 

 

As a consequence of the existence of ripples in monolayer graphene (MLG) on Ru(0001) 
1, 2

, 

the LEED pattern shows satellite spots caused by the moiré structure (Figure S1). 

 

  

Figure S1: LEED pattern of graphene on Ru(0001), recorded at Ep = 74 eV and at room 

temperature. 

 

Further characterization of the MLG has been carried out by the measurement of phonon 

modes 
3-6

 (Figure S2). The presence of well-resolved ZA (out-of-plane acoustic), TA 

(transverse acoustic), LA (longitudinal acoustic), and LO (longitudinal optical) phonons 

ensures of the good order and crystalline quality of the graphene sheet. Similar results have 

been attained for MLG/Pt(111), as already reported in our previous works 
4, 5, 7

. 
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Figure S2: HREEL spectrum of the MLG/Ru(0001) for an impinging energy of 20 eV. The 

incidence angle is 80.0° while the scattering angle is 35.0°. The sample was oriented along 

the K  direction. 

 

 

As concerns the microscopic investigation of air-exposed graphene/Ru(0001), the reader is 

referred to the previous complete study in Ref. 
2
 by Politano et al.  

 

 

 

Graphene/Pt(111) 

 

LEED 

The graphene growth on Pt(111) substrate was monitored in-situ by LEED spectroscopy. 

This analysis suggests that the saturation of a monolayer graphene (MLG) on the Pt (111) 

substrate was reached upon an exposure of ethylene of 3·10
-8

 mbar for ten minutes (24 

Langmuir). As demonstrated also by in-situ low-energy electron microscopy studies 
8
, no 

nucleation and growth of additional graphene sheets beyond the MLG occurs on Pt(111) 
8-15

.  
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The presence of well-resolved spots in the LEED pattern (see Figure S3) is a clear 

fingerprint of the order of the MLG over-structure. The attained LEED pattern is 

essentially similar to that reported by Gao et al. 
10

. The ring pattern indicates the existence 

of different domains. Nonetheless, preferred orientations aligned with the substrate (R0) are 

clearly distinguished. 

Despite the presence of other domains, the predominance of R0 domains has been clearly 

inferred by the analysis of phonon dispersion measurements by Politano et al. reported in 

Ref. 
4
. 

 

 

 

Figure S3: LEED pattern of graphene on Pt(11), recorded at Ep = 74 eV and at room 

temperature. 

 

 

 

SEM investigation on the air-exposed sample 

 

The as-deposited graphene layer was later characterized ex-situ by SEM and micro-Raman 

spectroscopy, as shown more extensively in an addressed previous publication 
16

. The 

surface morphology appears to SEM exploration homogeneous across all the sample (1x1 

cm
2
). SEM images (see Figure S5) show a full coverage of the substrate surface by the 

graphene which forms a network of wrinkles (darker horizontal and vertical lines in Figure 
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S5). The wrinkles network develops on a micrometric length scale. Its morphology matches 

that obtained by low-energy electron microscopy (LEEM) measurements for graphene 

grown on Pt (111) by carbon segregation from the Pt (111) substrate and other metallic 

substrates 
8
. In addition, zones of average micrometric size, showing two different shades, 

are observed on the surface, probably due to different graphene domains orientations. Their 

presence could also be correlated to wrinkles network. Another observed detail concerns the 

growth of randomly distributed sub-micrometric islands, suggesting the formation of thicker 

graphitic structures. 

 

 

 

Figure S5: Graphene layer on a Pt(111) substrate. A wrinkle network is observed (darker 

lines) and two main different surface shades. Note also the few small black spots randomly 

distributed. 
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