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	MOTIVATION

More and more intricate mechanisms work in conditions of intense and/or pro​lon​ged ra​dia​​​​​​​​tion of different kind and at the same time the active components of these devices should retain their relevant properties: electrical, magnetic, optical, mechanical, thermal etc. Moreover, by applying of irradiation to different materials one can also achieve desired changes of their properties. In particular, if, for example, these changes are reversible and a given feature of the material (its thermoresistance, transparency etc) is sufficiently responsive to the kind, doze and energy of the radiation applied then such a material can be used as a detector of this radiation. The aim of the lectures is the exposing students to various possibilities of radiation material physics.

PROGRAM
1. Kinds, properties and sources of radiation. 

2. Interaction of swift ions with amorphous, polycrystalline and crystalline media: kinematics of free and coupled collisions, potentials of interaction between ions, cross-sections, energy loss, radiation damages, channeling, back-scattering, ranges of ions in different media, deposition of mass, energy and radiation damages. Computer programs modeling the radiation effects in dense media (DEP and SRIM). Properties of materials subjected to large dozes of irradiation: swelling and fragility. Absorption of radiation by materials, radiation shilding. 

3. Ion implantation. Equipment used for investigation and/or modification of properties of materials, cyclotrons.
           4. Methods of investigation of implanted layers: back-scattering spectroscopy, gamma emission, activation methods.

           5. Phenomena after implantation: diffusion and recrystallization.
           6. Application of ion implantation: production of semiconductor devices and integrated schemes, treating of material surfaces (hardiness, pssivation), modification of electrical, magnetic and optical properties of various materials, production of thin layers, smoothing out of surfaces, nuclear filters (production, properties and application), investigation of radiation hardness of various materials. 
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