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The field emission behaviour of vertically aligned few-layer graphene and carbon nanotubes
is measured, making use of a parallel plate type setup. Few-layer graphene was synthesized
in the absence of any metallic catalyst by microwave plasma enhanced chemical vapour de-
position with gas mixtures of methane and hydrogen. The deposit consists of nanostructures
that are several micrometers wide, highly crystalline stacks of four to six atomic layers of
graphene, aligned vertically to the substrate surface in a high density network. The electron
emission of few-layer graphene turns out to be comparable to that of carbon nanotube buck-
ypaper, as both materials are characterized by turn-on fields as low as 2 V/µm and field
amplification factors up to several thousands. In contrast, the field emission from single-
walled and multi-walled carbon nanotubes shows markedly improved characteristics, with
turn-on fields below 1 V/µm and field amplification factors up to several times the value for
few-layer graphene.


