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	Abstract : 
	When a high energy heavy ion penetrates through a polymer, it creates a zone of radiation damage along its trajectory. The polymeric chains or network can be cracked, open bonds may result which may stay in an activated state or combine to new bonds. These regions can be chemically attacked by an etchant. When the etch rate along the trajectory is much larger than perpendicular to it, a pore can be formed. Shape and pore diameter depend both on ion irradiation parameters and on chemical etching conditions. When appropriate parameters are used, cylindrical pores can be formed. Thus, a nanopore membrane is fabricated. 
In a second step, the nanopores can be galvanically filled with metal. By removing the polymer matrix, nanowires can be gained. Their shape depends on the pore shape, their microstructure depends on the galvanic growth conditions.
Foils of 25 and 50 µm thickness of polycarbonate and polyimide were irradiated at the Linear Accelerator UNILAC at Gesellschaft für Schwerionenforschung (GSI) in Darmstadt, Germany with Pb ions at an energy of 11.4 MeV/n at fluences between 5•10E6 and 10E8 cm-2. The latent nuclear tracks were etched to pores with sodium hydroxide or sodium hypochlorite solution for different periods of time. The pores were electrochemically filled with copper or permalloy from copper sulfate or a mixture of nickel sulfate and iron sulfate. For investigating the nanowires under the scanning electron microscope, the polycarbonate foils were dissolved in dichloromethane. As the polyimide foil is insoluble it was cut. The nanopores and nanowires were investigated with the scanning electron microscope for their diameter and shape. The results show that the diameter is a linear function of the pore etching time. While the smallest nanopores and nanowires (with diameters of several 10 nm) were slightly biconical, the larger ones (several 100 nm diameter up to 1 µm) appeared almost cylindrical. 
An example of application of the nanopore membranes for separating gases is given.



	


