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Synthesis of tungsten clusters using magnetron sputtering gas aggregation
source
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The gas aggregation technique was used to obtain tungsten clusters with size in the

range 50-120 nm. The particles were generated in a cluster source by condensation

of the metal vapors supplied into argon gas flow by a radiofrequency (RF, 13.56MHz)

magnetron discharge. The cluster source is coupled through a nozzle to a deposition

chamber continuously pumped down by a turbomolecular pump, where a collecting

substrate (glass slide or silicon wafer) is located. The pressure in the source chamber

is around 100 times higher compared to the deposition chamber, so the metallic

clusters are transported across the nozzle to the substrate by the gas flow. We

present the dependence of shape and dimensions of the clusters upon the applied RF

power, the distance nozzle-substrate and the pressure inside the cluster source. The

collected particles were analyzed by Electron Microscopy (SEM and TEM), Energy

Dispersive X-ray Spectroscopy (EDS) and X-ray Photoelectron Spectroscopy (XPS).

SEM and TEM investigations revealed the presence of faceted and rounded particles

in the deposits. At low values of pressure in the source (30 Pa) the faceted particles

are dominant and present an average size of around 80nm. Increasing the pressure in

source (70 Pa) the round shaped particles become dominant and their average size

decreases (50nm). EDS and XPS investigations reveal that tungsten and tungsten

oxide phases were formed in the deposits. These results are relevant for studies

related to dust and fuel retention in fusion technology, and for sensor engineering.
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