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Focused Ion Beam-induced Ripple Structure and Phase Decomposition in Cd2Nb2O7 
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Ion sputtering-induced ripple structures have been of particular interest for the fabrication of nanoscale-textured materials via self-organization processes or as templates for the growth of nanowires, nanorods and nanodots. Here, we report the first experimental result of the simultaneous formation of a ripple structure with the characteristic wavelength varying from nm to sub-µm range induced by ion sputtering and the formation of uniformly-distributed metallic nanoparticles with the size of 3~10 nm caused by ion irradiation-induced phase decomposition. Ripple structure perpendicular to the ion projection direction in Cd2Nb2O7 pyrochlore was created by focused ion beam (FIB) irradiation with 30 keV Ga+, at off-normal incident angles varying from 37o to 60o. The surface morphologies upon ion beam sputtering were investigated by scanning electron microscopy (SEM) and atomic force microscopy (AFM). The characteristic wavelength of the ripple structure can be controlled from ~130 nm to 550 nm, varying with the incident angles and irradiation dose. The corresponding surface roughness also varies as a function of irradiation dose and incident angles. Ripples were patterned at different areas of a Cd2Nb2O7 thin foil for TEM observation in order to characterize the ripple microstructure in detail. The ripple structure was clearly evident by high-angle annual dark field (HAADF) image and EDS mapping. A phase decomposition occurred in the ion sputtered pyrochlore, and Cd metallic nanoparticles with the size of 3~10 nm were observed. These results demonstrate that focused ion beam patterning combining with the FIB micro-milling has significant impacts in understanding the self-assembled processes and the microstructure of of the ripple structure in a wide range of materials. 
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