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Bulk silicon is a poor light emitter due to its indirect bandpgand a viable method to achieve
luminescence is confinement in nano-structures and passivaf the dangling bonds at the
surface [1]. Here, we report on the production of clustershigh pressure magnetron sput-
tering of a silicon target and aggregation in a argon/helgas mixture [2,3], their subsequent
passivation with nitrogen in the gas phase and their ddpah a substrate at flux rates oh1
per second. Our apparatus is equipped with an arrangemesetlsfto focus the cluster beam
after the aggregation chamber [4]. One of the cells was filgt nitrogen so that the clusters
were undergoing multiple collisions. The cell could be @lleith up to 1 mbar nitrogen which
guaranteed that the cluster surface was covered complétegn, the clusters passed through
differential pumping stages into ultra high vacuum whereytiwvere co-deposited with a gas
beam of water onto a liquid nitrogen cooled surface. After deposition had been completed
we melted the ice and obtained a suspensioRDjful containing silicon clusters.

We characterised samples that were deposited on a carlmbhbygtransmission electron spec-
troscopy (TEM) and we also carried out photo luminesceneetspscopy (PLS). The TEM im-
ages show spherical clusters with diameters ranging frooi1®0 nm depending on the growth
conditions. For specific growth conditions we also obserflakkes and nanowire-like struc-
tures. Un-passivated clusters in water suspension showeltbsavish-brownish colour whereas
the suspension with nitrogen passivated clusters was gigag evidence that a silicon nitride
layer was formed during the gas phase reaction. The suspewsth nitrogen-passivated clus-
ters showed PL at room temperature with a strong peak at 42@@mm fwhm) when excited
at 307 nm.

Our results show for the first time PL from silicon nanopdescin aqueous suspension and
demonstrate the relevance of our approach for applicatiohglogy or nanotechnology, for
instance, for jet-printing luminescent quantum dots iro@structures. Likewise our results
show the potential of the pick-up technique to produce aidbglusters and to achieve radial
structural control in the gas phase [5].
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