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Theoretical Expressions of High-energy Heavy-ion Irradiation
Induced Effects in Metallic Materials

WANG Zhiguang, JIN Yun-fan
(Institute of Modern Physics, the Chinese A cademy of Sciences, Lanzhou 730000, China)

Abstract: Experimental results showed that, for high-energy heavy-ion irradiations, electronic energy
loss could play a dominant role in damage process in solid materials. In order to explain the experimental
phenomena and results, a series of theoretical models based on Coulomb explosion or thermal spike
mechanisms have been proposed. In the present paper, more attention was paid to theoretical expressions
of high-energy heavy-on irradiation induced effects in metallic materials, and main theoretical models of
nuclear collision induced defect production, electronic energy loss induced defect production and evolution,
ion latent track formation, phase transformation as well as anisotropic plastic deformation, were briefly
introduced.

Key words: metallic material; theoretical expression irradiation induced effect; electronic energy loss

effect
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