The diamond (111) surface reconstruction and epitaxial graphene interface
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Figure 1. uLEED, ARPES, and DFT results from the C(111)-(2 x 1) surface reconstruction following in vacuo annealing at 920-C.
(a) pLEED pattern acquired at a kinetic energy of 64 eV; spots from all three rotational domains are observed with comparable
intensity. (b) Schematic diagram of the T'-Ki,u direction through the surface Brillouin Zones used for the DFT and ARPES data sets
presented in panels (d) and (e), respectively. (c) Constant energy surface from the ARPES data set at Eg = 0.1 eV. The white arrow
indicates the direction of the slice used to produce the E vs k data shown in (e). (d) DFT results of the occupied valence band
structure; the n-band originating from the reconstruction is shown in magenta and the bulk ¢ bands in blue. (e) Photoemission
intensity on the left-hand side and the simulated intensity on the right. Overlaid on the image is the n-band that results from the 64-
atom DFT supercell calculation in magenta, along with the bulk ¢ bands from the simple 2-atom unit cell DFT calculation in blue.
The white vertical lines are the boundaries of the integrated area used for the EDCs at Ki,i and T shown in panels (f) and (g),
respectively. [Reproduced from Phys. Rev. B 105, 205304 (2022), which is the authors’ own work]
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Figure 2. ARPES measurements and DFT calculations of graphene formed above the C:2x1(111) surface. (a) Constant energy
surface at Es = 0.1 eV using 4v = 125 eV. The graphene Ke point is circled in a magenta dotted line, and the white dotted lines are
to guide the eye toward the hexagram features already discussed for the C(111)-(2 x 1) surface. (b) Schematic diagram showing
the Ke-Mag-Ke'-I™” direction along the edge of graphene’s hexagonal BZ. (c) Photoemission intensity, DFT-calculated bare bands,
and simulated intensity. The ARPES data set on the left-hand side was acquired with v = 40.8 eV. Overlaid on the image are the
DFT-calculated n-band as the dashed magenta line, and the same band after performing a rigid shift and stretch as a solid magenta
line. The solid line is used for creating the simulated ARPES intensity on the right. (d) EDC taken at the Kg point with a width of
0.1 At integrated between the vertical dashed white lines in (c). (€) Constant energy surface at Er, using /v = 40.8 eV; the white
arrow indicates the slice taken to extract the E vs kj data sets shown in (c). (f) The graphene atoms’ cohesion energy as a function
of distance from the C(111)-(2 x 1) surface both with and without vdW interactions. [Reproduced from Phys. Rev. B 105, 205304
(2022), which is the authors’ own work]



