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1Faculty of Physics,University of Warsaw, Pasteura 5, 02-093, Warsaw, Poland
2Faculty of Chemical and Process Engineering (Graphene Laboratory), Warsaw
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Graphene-based heterostructures are believed to make a vital contribution to future
technological applications. One novel, perspective device is a high-electron-mobility tran-
sistor (HEMT) with a graphene gate, which could be chemically functionalised to perform
various chemical or biological applications. An alternative material for such a gate is
graphene oxide (GO), which in contrast to graphene, can be more easily functionalised.

Here, we report initial investigations of graphene oxide films, which could be employed
in the proposed device. The samples were prepared by spin coating of graphene oxide
suspension in various solvents on a substrate, which was GaN layer grown by metalorganic
vapour phase epitaxy. Each sample was dried by heating to temperature below the boiling
point of the applied solvent and then subjected to the process of liberation of bound water
and/or oxygen-containing functional groups (reduction). Such samples were characterised
by atomic force microscopy, Raman spectroscopy and resistivity measurements. We found
that, graphene oxide was modified by high-temperature treatment, however a considerable
modification was also observed as a result of laser light used to excite Raman scattering
process. In the Raman spectrum two different contributions were observed: one called
’Raman’ and the other, called ’Luminescence’. The second component gradually decreased
after subsequent steps of light induced GO modification. It was confirmed by successive
Raman spectra presented in Fig.1a.

To resolve these Raman-Luminescence combined spectra a very effective, procedure,
based on the Hilbert space functional analysis, was developed. It allowed to separate
both effects without any direct fitting. Example of such decomposition is shown in Fig.
1b. Such analysis allowed to discuss precisely an effect of GO modification by light, in
particular upon the total light flux incident on the sample. Origin of different processes
which are responsible for that behaviour and their kinetics will be discussed.

Figure 1: a) Successive Raman-luminescence spectra of graphene oxide on GaN. The
disappearance of broadband luminescence is observed. b) Decomposition of exemplary
4th spectrum into Luminescence and Raman parts. It is seen that the measured spectrum
is almost identical with a sum of two contributions.


