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BRITTLE SUBSURFACE DESTRUCTION OF SOLID UNDER BOMBARDMENT OF LOW-ENERGY IONS  

A.I. Kalinichenko, V.E. Strel'nitskij 
National Science Center «Kharkov Institute of Physics and-Technology», 

Akademicheskaya Str., 1, 61108, Kharkov, Ukraine. 

Thermoelastic stresses arising due to interaction of low-energy ion with solid are theoretically investigated. Characteristics of the 

thermal source generating the elastic pulse are determined in the model of nonlocal thermoelastic peak of the ion. The possibility of 

use of linear thermoacoustics equations for determination of generated pulse amplitude is analysed. Spatial-temporal characteristics 

of the stress field near flat free surface of the target are determined. The originating stress value is compared with the dynamic 

ultimate strength of the target material to determine possibility of the brittle subsurface destruction of the target. Necessary and 

sufficient conditions of the cluster sputtering in the framework of proposed mechanism are formulated. The range of the depths of

location of thermoelastic peak providing separation and ejection of the material from the target surface as well as size and shape of 

the ejected fragment are determined. Dependences of the sputtering coefficient N on species and energy of the ion and on material 

characteristics are studied. The value of N is esteemed for the case of the low-energy Fe+ ion in the target of amorphous iron. 

KEY WORDS: ion bombardment, thermal spike, thermoelastic stress, brittle fracture, cluster sputtering. 
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