Electron Beam Induced Structures in Chalcogenide Glasses
Vladimír Komanický
Ústav fyzikálnych vied UPJŠ Košice
Ge-As-Se ternary glasses are non-crystalline materials with glass formation in wide element concentration range. They are interesting class of materials which exhibit various intriguing phenomena such as material flow, local expansion or contraction and sometimes change in chemical composition when irradiated with laser light or electron beam. Depending on average coordination number, GexAsySe100-x-y systems may contain one-dimensional, two-dimensional or three-dimensional structural units and exhibit different structural hardness. Because Ge-As-Se ternary systems are semiconductors, charge can cumulate in the irradiated area for considerable time. Although mechanism of interaction of electrons with chalcogenide glasses is still not clear, it has been shown that extent of the surface alterations follows changes in composition related parameters such as softening temperature and glass network connectivity. It is possible to tune the strength of interaction between amorphous chalcogenide thin films, and electron beam by variation of their chemical composition. The type of the surface relief formed during electron irradiation depends on the electron dose. In my presentation I will discuss our experimental results on surface patterning of these materials by electron beam and I will present possible mechanisms of structure formation. Application of observed phenomena in fabrication of mesoscopic and nanoscopic structures and in data recording technology will also be presented. 
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