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A hexagonal boron nitride (hBN) monolayer was grown on a curved crystal c-Pt(331) substrate including all vicinal
surfaces between Pt(111) and Pt(110) faces. The surface structure has been studied by a combination of low-energy
electron diffraction (LEED) and scanning tunnelling microscopy (STM). We observed that the hBN monolayer covers
the entire curved crystal, but induces a faceting subsequent to the growth. We encountered (111), (221), (441), (991),
and (110) as stable facets. We assign this faceting to two factors i) a better lattice coincidence and ii) the existence of
local covalent bonds and non-local Van der Waals interactions.
The electronic structure was characterized by near-edge x-ray absorption fine structure (NEXAFS), X-ray photoemis-
sion spectroscopy and angle-resolved photoemission spectroscopy (ARPES). The hBN/Pt(111) has the weakest
interacting overlayer system, while the hBN on vicinal surfaces is more strongly bound to the Pt substrate.
Additionally, we determined using angle-resolved photoemissionmeasurements (ARPES) that the π band shifts down-
ward when going away from the hBN/Pt(111) surface towards hBN/Pt(110). In the latter case, the π band shift is the
largest.
Video to this article can be found online at https://doi.org/10.1016/j.
sctalk.2022.100071.
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Figures and tables
Fig. 1. Evolution of the Low Energy Electron Diffraction (LEED) patterns of platinum (a) and hBN covered platinum (b) along the curved Pt(331) surface as a function of the
vicinal angle. The right-hand images display the intensity variations of the central horizontal rectangle. One observes crossing features in (a) due to the continuous increase of
the terrace width in pure Pt and parallel features in (b) due to the facet formation. The kinetic energy of the electrons was set to 70 eV.

Fig. 2. LEED IVAnalysis of hBN grown on curved Pt(331): (a) LEED pattern at the indicated positions taken at Ekin=38 eV. (b) LEED IV image profile was taken at the central
line indicated by the orange rectangle. The green lines denote the (0,0) spots of the stable facets that are indicated at the top.
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Fig. 3. Scanning Tunnelling Microscopy (STM) images of hBN-covered c-Pt(331) at different positions of the curved substrate (Ubias = 1 V, I = 2 nA). The bottom panels
indicate the height profiles for the indicated black lines in the STM images.

Fig. 4. X-ray absorption (XAS) of the K-edges of B and N at different positions of the curved c-Pt(331) crystal after hBN growth.
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Fig. 6. Angle-resolved photoemission spectroscopy (ARPES) intensity mappings along the Γ̅ - K̅- M̅ direction of the surface Brillouin zone of the hBN-covered surfaces at the
stable facet positions (111), (221) and (110).

Fig. 5. X-ray photoemission spectroscopy (XPS) of the N 1 s core level of hBN/c-Pt(331) at different positions of the curved substrate. The photon energywas 480 eV, and the
measurements were taken at 300 K.
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