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Free Standing Graphene
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Quasi Free Standing Graphene (QFSG) on SiC is - , DFT calculations using USPPs Gizerens: (5408 Ser " 31x(a1 RBS
obtained by intercalating H atoms at the interface 7 7 % 7 7 7 T 7 7 ° (PBE + Grimme vdW LY IYE
between the carbon rich butfer layer obtained by Si I correction), performed with
evaporation and SiC(0001) substrate. The procedure TR Quantum ESPRESSO 5.3.0 [3]. L 5O 0 B ERD
oroduces a flat and completely sp? hybridized oy Ng Two model systems: small 21.787 deg
honeycomb lattice [1]. The regularity of this graphene e T B (~280 atoms) and large (~9§0 LHALGINETATTEN  a=b=1711A
sheet is however interrupted by localised features - . TR atoms). In the smaller one SiC C2IBH
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appearing in the STM images as bright and dark spots, [ s k. and graphene are rotated by 1090000000 00000001
whose brightness depends on the bias voltage. Varying o (9995008888 8890804
the temperature of measurement and H intercalation,

the amount and distribution of spots varies, appearing

in some cases located on a lattice with ~6x6 SiC

periodicity. These features were attributed to vacancies

in the H coverage [2].

QFSG doping

2 toyers, Intrinsic SiC polarization induces

4 layers

g:g;g;: P doping (~'|012 cm'z) on QFSG.

SiC polarization depends on its
polytype [4]. 3C-SiC with two
layers was chosen in our models
since it has a similar doping level
with respect to experiments and
allows to simulate the smallest
number of atoms.
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Simulated AFM

TM images and DoS

STM simulated images of vacancies show the
bright spots due to “dangling bonds” states
localized between graphene and SiC. The
dark/bright spots are due to different size of o ogo
vacancies and not to their location [5]. Resu Its: vaca ncies Sta bl I lty
Comparing theoretical and experimental e —

data, the most favourable ones are the 3H .
and the 4H. . and their energy decreases up toz

Simulated STM

Vacancies tend to aggregate : R PR
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DoS spectra show localized states. With |\ "1 ° o | | /M missing. Comparing vacancy; |

two or more missing H a second peak J\ ’ "‘2“3 height, size and curvature with i Eeeen
appears, which slighly shifts towards A | ). AN measurement,
high energy in larger vacancies. First experimental vacancies s.h<.>u|d
peak is always pinned at the Fermi level range from 3H to 7H. This is

and does not move much from the Dirac N1 MERS L supported also by STM-like

. 1.51-0.500.511.5 -1.51-0.500.511.5 -1.51-0.500.511.5 images and DOS calculations.
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Conclusions

* We have built two model systems for the representation of the QFSG,

2) Calculations show a decrease of energy formation of vacancy as the

and examined their reliability on the basis of the comparison with vacancy size increases. This indicates a tendency of vacancies to
experimental data. aggregate at least up to the size of 7 H atoms.

* Systematic evaluation of the system properties allows to clarify the 3) Comparison of DoS and STM-like images of vacancies and combination
interpretation of experimental data in three specific aspects: with AFM data indicates that the most probable candidates for the

features appearing in the STM images are the 3H and 4H vacancies,
distinguishable among each other by different contrast behavior as a
function of the applied voltage.

1) Polarization induced doping of QFSG depends on the SiC polytype
and on the number of layers included in the model.
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