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POSSIBILITY OF DETERMINING of SIZES оf nanoobjects in ITER MATERIALS ON A METHOD OF PAS

V.I. Grafutin, E.P. Prokopiev, Yu.V. Funtikov

A.I. Alikhanov Institute for Theoretical and Experimental Physics (FSUF SSC RF – ITEP), Moscow, e-mail: epprokopiev@mail.ru
It is known [1] that the positrons are effectively probing the free volume of nano-objects with dimensions in the angstrom and nanometer ranges in metals and alloys, and semiconductors and porous systems. Of particular importance is the possibility of determining the size of nano-objects in the ITER materials (http://iterrf.ru/, http://lenta.ru/news/2008/10/27/itersteel/), irradiated with neutrons. This requires comprehensive studies of the defect structure of ITER materials containing nanometer-sized cavity (vacancies, vacancy clusters, pores) using different methods of positron annihilation spectroscopy (PAS). This will set the connection between the experimentally measured parameters of the annihilation spectra and characteristics nanodefects (type, size, concentration) in these materials. The behavior of radiation nanometer defects is very important. Performing this kind of research will contribute to the accumulation of basic knowledge about radiation damage by neutrons in ITER materials, development of theoretical models describing the properties and behavior of nanoscale defects. It is shown that one of the most effective methods for determining the average size [image: image1.wmf]R

 of cylindrical and spherical nano-objects (the free volume of pores, cavities, voids, etc.), their average values of concentration [image: image2.wmf]N

 and chemical composition at the site of positron annihilation in porous systems and some of the defective materials (and in a large number of technologically important materials and nanomaterials) is a method of positron annihilation spectroscopy (PAS) [1-3]. This allows to determine the average values 
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 of percentage of free space formed in materials of electronic and nuclear technology in their operation. We discuss the idea of searching for correlations between the values 
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 and electrical, mechanical and other properties of materials, for example, their values of electrical parameters and mechanical stress fracture. A brief review of experimental studies of nano-objects in semiconductors and steel of various grades are used as structural materials in modern nuclear reactors [1] and the ITER materials may confirm these assumptions. An important role is played by the experimental methods for determining the strength and brittleness of metals and alloys irradiated with neutrons. Particular importance is the search for critical defects, strongly violating the mechanical and radiation properties.
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