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Chemical vapour deposition (CVD) on metal surfasesidely recognized as one of the most
versatile and promising techniques for large spateluction of high-quality graphene films
[1]. A plethora of graphene properties can be adletl by tuning the interaction with the
substrate. In this context, graphene grown on Igragents an interesting model system:
beside the valuable possibility to grow high-quaflakes at reasonably low temperature (<
600°C), it allows the study of phases with a déf@rsubstrate coupling [2]. In my talk, | will
illustrate how the graphene/Ni coupling can be riediin a reversible way by changing the

sample temperature.

Firstly, 1 will report the tuning of the interactiobetween the graphene layer and the
underlying Ni(111) substrate, from a strong dopioca free-standing behavior. By varying
the temperature, it is possible to control the Quigbty into Ni bulk, resulting in the
reversible formation or dissolution of an interdchickel-carbide layer between Ni and
rotated graphene domains [3]. Low Energy Electranrdcopy (LEEM), Photo Emission
Electron Microscopy (PEEM) and microprobe angleohesd photoelectron spectroscopy (u-
ARPES) measurements allowed us to characterizeeatineso-scales the morphology of co-
existing graphene phases and to probe their etactsiructure, directly showing that the
interfacial nickel-carbide layer effectively decéegpgraphene form the substrate (Figure 1).

In the second part, | will show how the temperatiniges not only the electronic properties,
but also the atomic structure of graphene edgdsioScanning tunneling microscopy (STM)
measurements in combination with density functiotiedory (DFT) allowed a complete
characterization of the edge structures of grapistards on Ni(111) both during growth and
after cooling down to room temperature [4]. FastMSmeasurements (250 ms/image),
acquired during the growth at 470 °C, evidence titathis temperature the edges bend
towards the substrate, due to the strong covalend lvith the underlying Ni atoms. When

cooling to room temperatureldissociate on the Ni surface and H atoms bintiéaerminal



C atoms, detaching the edge from the substraten Wyeating to T > 300 °Qp-situ STM

experiments indicate that hydrogen desorbs, regfahie growth process (Figure 2).

Our results provide a complete picture on how ofLNi) the temperature control can tune

the graphene-metal coupling, thus tailoring its phatogical and electronic properties.
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Figure 1. u-ARPES spectra acquired on rotated gmaplilakes on Ni(111) reveal graphene

Dirac cone changes.
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Figure 2: Stick and ball models and high-resolut®hM images of graphene edges on

Ni(111) imaged at different temperatures.



