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Point defects In graphene
systems

Vacancy on HOPG

Atomic Hydrogen
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Single atomic vacancies in graphene weakly coupled to the substrate: HOPG surface

Other structural point defects in graphene: Divacancies

Single atomic vacancies in graphene weakly coupled to a metallic substrate: G/Pt(111)
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on HOPG surfaces
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Vacancies on HOPG

v’ Creation of single vacancies by Ar* irradiation at RT

Some standard irradiation parameters
lon energy = 140eV
Flux = 0.3 pA

; Time = 10s
&

21 C layer Density of vacancies ~ 3-10 cm

40nm x 40nm, V = +270mV, | = 1nA




Vacancies on HOPG

Kelly.K et al, Surf. Science 416 L1085 (1998)

v DFT simulations of vacancies in GRAPHENE
Experiment

F. Yndurain

O. Yazyev et al, PRB. B. 75, 125408 (2007)



Tunneling Spectroscopy

—e— LDOS graphite —e— LDOS vacancy
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v'Sharp resonance peak around E¢ of FWHM ~ 5mV on the vacancies
v'In agreement with theoretical expectations for graphene”

v'Fundamental implications due to the existence of the resonance:

» Formation of a magnetic moment. The e™- e” interaction and the localization at E¢ allow the
polarization of the state.

. . . *P. O. Lehti t al, Phys. Rev. Lett. 93, 187202 (2004)
> Strong reduction of the electronic mobility (r. swuber, re 76, 205423 @o07) "~ Peer;i”r:”efafphy;’SReijez 26, b36501 (2006)

*0. Y. Yazyev, Phys. Rev. Lett. 101, 037203 (2008)



Carbon vacancies In graphene systems

—o— LDOS graphite —o— LDOS vacancy
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---------- Thally Atomic Hydrogen [julais
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nice review: O. Yazyev, Rep. Prog. Phys. 73 056501 (2010)



Atomic Hydrogen on SiC(000-1)
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Relaxed Atomic structure Calculated spin density

* Magnetic moment = 1pg

* spin density located on the
opposite triangular sublattice.

Simulated STM image (Tersoff-Hamann)

mp=m, =1pg

—SpinUp [ oo H chemisorbs on Graphene
—— Spin Down e
—— Graphene
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DFT calculations: M. Moaied, J.J Palacios, Felix Yndurain < Spin Polarized — DFT SIESTA code // (DZP) basis set.



