Studying electronic properties and plasmonic reactivity of (functionalized) nanoparticles by x-ray aerosol photoelectron spectroscopy (XAPS) 
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We present the experimental technique for x-ray aerosol photoelectron spectroscopy (XAPS) at the PLEIADES beamline of the SOLEIL synchrotron (France) [1,2]. It allows us to measure the electronic properties of (functionalized) nanoparticles (NPs) isolated in the gas-phase, free of any solvent or substrate, therefore, to study the intrinsic physicochemical properties of such complex targets. This could help to develop new materials and improve our understanding of the light interaction with such materials. Furthermore, the corresponding theoretical results could be compared to the experiment, therefore further improving our understanding of newly developed materials. 
In the present contribution, we will show results for two types of NPs. The first class corresponds to the lead halide perovskite nanocrystals [3], as well as silver-bismuth iodide nanoplatelets [2,4]. The former NPs belong to the hybrid perovskite materials that have attracted extensive research interest in recent years as they exhibit optical and semiconducting properties favorable for the fabrication of optoelectronic devices such as solar cells, light-emitting diodes, and photodetectors. The later Ag-Bi-I NPs have been considered as a possible more stable and lead-free replacement for methylammonium lead halides. The second class of materials that we will present corresponds to the functionalized noble metal NPs. Such system can undergo localized surface plasmon resonances that can induce and drive reactions of adsorbed ligand molecules [5]. They have been intensively investigated in recent years as they provide opportunities in chemical synthesis, optoelectronics etc. (see [5] and references therein). 
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Figure 1. XAPS setup at PLEIADES, SOLEIL [2]. 
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