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Extended Abstract 
Nanomaterials and nano-devices are continuously evolving. This continuous evolution requires powerful 

characterization techniques to better understand and further improve the properties of the materials and the performances of 

the devices. The advanced characterization tools provided by synchrotron installations can play an important role in these 

R&D processes. Here, the compositional and optical properties of NW-based InGaN coaxial nano-Light Emitting Diodes 

will be studied using the ID16B hard X-ray nanoprobe beamline. 

The ID16B beamline at the European Synchrotron Radiation Facility (ESRF) [1] is a nano-probe that provides a focused 

(down to 50x50 nm2), intense (up to 1012 ph/s), hard X-rays (up to 33 keV) beam. ID16B offers several characterization 

techniques and diverse sample environments. In this study we will use X-ray fluorescence (XRF) and X-ray excited optical 

luminescence (XEOL) simultaneously to characterize at Liquid-He temperature InGaN/GaN coaxial nano-LEDs. The coaxial 

LED heterostructure was fabricated by metalorganic vapour phase epitaxy and consists of an inner n-doped GaN core (∼2 

μm diameter) with five periods of InxGa1-xN/GaN MQWs shell (1.25-nm-thick InGaN well with ∼15% In concentration and 

10-nm-thick GaN barrier) [2]. The nano-LEDs were dispersed on a Si substrate and pre-localized with the help of a Scanning 

Electron Microscope. The Si-substrate was then mounted on a liquid-He mini-cryostat compatible with the experimental 

setup available on the beamline ID16B and cooled down to 6 K. 

The sample was scanned with the 50x50 nm2 beam and the XRF and and XEOL signals were collected simultaneously. 

Both, XRF and XEOL signals were analysed using the PyMCA software [3] in order to obtain elemental and emission 

correlated maps. The combined use of XRF and XEOL techniques with the He-cryostat available on ID16B provided unique 

space-resolved information to clarify the interplay between the compositional and optical properties of these nano-devices 

at the nanometre scale. The sharpness of the emission features observed in the XEOL spectra thanks to the very low 

temperatures provided by the He-cryostat allowed the visualization nanometre sized regions of the device having very 

localized emission with different peak energies. This emission-energy- allowed filtering was used to localize quantum-dot 

like regions within In-rich regions at the bottom of the coaxial LEDs, in the area where the deposition of the InGaN/GaN 

MQWs shell was not completed. The direct comparison between the XRF and the XEOL maps allowed to attribute this 

emission to InGaN nuclei with different In-concentrations in the range between x=0.01 to x=0.4. These results demonstrate 

the power of ID16B as a characterization tool for the study of complex nanomaterials and single nano-devices. 
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