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Extended Abstract

Group III-nitride semiconductors such as GaN, InN, and AIN are widely applied in optoelectronics, high frequency
and high-power electronics, such as FETs, LEDs, solar cells, terahertz emitters and detectors etc. Recently, group Ill-
nitride nanowires (NWs) have been an advanced research hotspot because the effects induced by the lattice and thermal
mismatches, such as dislocations and stress etc., can be largely eliminated in nanowires. Graphene has been widely studied
because of its high thermal and mechanical stability, flexibility, high carrier mobility etc. And it also has been an ideal
intermediate layer to grow nitride nanowires to reduce stress because of its sixfold symmetry [1].

In this paper, we present the growth of nitride NWs on the graphene by a simple metal-sublimation CVD method with
low-cost and higher growth rate. Metal (gallium or indium) and ammonia are as the reactants. The effect of the catalyst
(Au or Ni) and graphene on the growth of nitride NWs is investigated, including the growth process with or without
catalyst or graphene. GaN/InN nanowires were characterized by scanning electron microscopy (SEM), photoluminescence
(PL), X-ray diffraction (XRD), Raman spectra and transmission electron microscopy (TEM).

High quality GaN NWs were grown on graphene/sapphire substrates by CVD method. The effects of temperature,
buffer layer and catalyst on GaN NWs were studied in details. The results showed that GaN NWs with uniform diameter
could be obtained without catalyst in the proper NH; flow rate. The smooth GaN NWs are densely distributed on the
graphene/GaN/sapphire substrate when the reaction time is 5min. Raman spectra Ex(high) peak of GaN NWs is similar to
that of the bulk GaN, which mean that the stress between GaN and sapphire has been eliminated because of the
introduction of graphene. GaN buffer layer was grown on the surface of graphene/GaN/sapphire substrates at a low
temperature and then heated up to 1100°C for the growth of GaN NWs, in order to obtain a nanowire structure with
preferential orientation. And the results show that graphene and buffer layer play important roles in obtaining vertically
ordered arrays of GaN nanowires.

Stress-free INN NWs were grown on Au/graphene/GaN/sapphire substrate by In-sublimation CVD method. The
phonon E; (high) and A; (LO) mode in Raman spectra is observed respectively at 490.8 and 585cm™ for InN with
graphene inter-layer, as expected similar to that of bulk InN. The inter-planar spacing of (0002) and (11-20) are 2.85 A and
1.77 A by the high resolution TEM image of InN NWs, according with the XRD result, which are closer to the theoretical
value, confirming that the stress originated from hetero-epitaxy was release by graphene inter-layer.

In conclusion, the graphene may play a critical role together with the catalyst for the growth of nitride NWs with
preferential orientation. Au/Ni-catalyst assist the growth of nitride NWs, and the stress in NWs can be released by the aid
of graphene inter-layer. This study will promote the rapid and low-cost growth of high-quality nitride nanowires for high
performance devices.
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