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Fabrication of Nanodots and patterns on semi-conductor and oxide surfaces has immense importance due to their application in memory and optoelectronic devices. Ion irradiation methods display an easy and cost effective route for developing self assembled structures. The controlled formation of nano-dots, using ion beams as tool, has also become important as it offers a unique method to generate non-equilibrium phases with novel physical properties.

We have investigated the formation of self assembled nanostructures on Ta2O5 and InP surfaces by utilizing the 3 keV Ar ion beams. The morphology of the surfaces after ion irradiation has been investigated by Nanoscope IIIa Scanning Probe Microscope (SPM). For Ta2O5 surfaces SPM studies indicate the formation of the ripples at small fluences. At larger fluences the patterns get modified and nano-dots are also seen on the surfaces. The ripples display a characteristic wavelength which gets modified with fluence. For InP surfaces, nano-dots are observed at the fluence of 1x1014 ions/cm2. These dots grow in size up to a critical fluence. For higher fluences the dots exhibit fragmentation. At the critical fluence rectangular shaped array of nano –dots are observed. The dots are characterized by narrow height and size distributions. SPM technique has also been utilized to investigate the rms surface roughness and the scaling exponents of the evolved surfaces. Although the two surfaces are very different, one being oxide surface and the other being compound semiconductor, both the surfaces display an initial increase of rms surface roughness up to a cross-over fluence. For higher fluences, smoothening of the surfaces is observed.

X-ray photoelectron Spectroscopy (XPS) has been utilized to investigate the electronic structure modifications of the ion bombarded surfaces. XPS measurements have been performed in a UHV chamber equipped with a hemispherical analyzer and a dual Mg-Al X-ray anode. The electronic properties change with fluence and show systematic binding energy shifts towards higher energies for Tantalum nano dots.  The binding energy shifts have been explained by the quantum confinement effects.  The core-level shifts for InP nano-dots, however do not display 1/size behaviour and are inhomogeneous in nature. The studies reveal that this inhomogenity originates due to the stoichiometric variations at the surface.   
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Fig1. 1 x1 SPM image of  Ta2O5 surface showing ripple
  [image: image2.wmf]
Fig2. 1x1 SPM image of InP surface showing nanodots.










