Cathodoluminescence studies of individual GaN based nanowires
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[I-N family nanowires (NWs) grown on Si substrates
have attracted a lot of attention due to their promising
applications in optoelectronic nano-devices. Their main
advantage over planar layers is high surface-to-volume ratio.
Small contact area of GaN with Si substrate allows easy elastic
accommodation of misfit strain and reduction of related
extended defects.

In this work we studied morphological and local optical
properties of GaN based nanowires with the use of scanning
electron microscopy (SEM) and cathodoluminescence
spectroscopy (CL). These two techniques combined together
enabled us direct nano-scale correlation of morphology,
structural and optical properties of nanowires.

Undoped GaN, GaN-AIN and GaN:Mg-GaN:Si nanowires were
grown on in-situ nitridized Si(111) substrates without catalyst
by plasma-assisted molecular-beam epitaxy (see [1] for details).
CL measurements were performed at room and liquid helium
temperatures. CL spectra and spatially resolved panchromatic
and monochromatic maps were recorded on NW ensembles as
well on the individual NWs.

The CL linescans along individual NW with p-n junction (Fig.
1) enabled us to record spectra of subsequent parts of the
nanowires, identify their characteristic spectral features and
correlate their chemical composition, expected band structure
and observed optical properties. In particular, the intensity and
energy position of wide donor-acceptor recombination (DA)
band and excitonic luminescence (DX) line were analysed.
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Fig 1. Schematic

illustration of the structure
of p-n nanowire and CL
spectra taken at sub-
sequent positions on the
individual nanowire with
wide donor-acceptor
recombination (DA) band
dominating on doped GaN
and sharp donor-bound
exciton (DX) 3.47 eV on
the undoped part of the
nanowire.
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