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Electronic sputtering: solved and open questions 
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Sputtering of neutral atoms with swift heavy ions has been extensively studied in the 

last years for a variety of materials with different methods. In most cases, the catcher 

technique has been used due to its ability to measure angular distributions. Transmission 

electron microscopy (TEM) of very thin, grid supported carbon catcher foils has provided 

special information such as size, composition, and structure of the sputtered particles. By 

means of elastic recoil detection analysis (ERDA) of the catcher, the total sputtering yield and 

the thickness decrease of the target has been deduced.  

This contribution presents an overview of sputtering phenomena we observed in the 

electronic energy loss regime for metals, oxides, and ionic crystals. For insulating materials, 

the total yield is dominated by electronic sputtering [1]. Surprisingly, also conducting targets 

show a clear contribution from electronic sputtering in addition to the well known nuclear 

sputtering. For ionic crystals, the angular distribution of the sputtered particles exhibits a 

sharp jet-like component, which is symmetric around the surface normal and superimposed on 

a cosine distribution [2]. The total yield and the angular distribution strongly depend on the 

energy, energy loss, and charge state of the incident ions. TEM investigations reveal the 

ejection of nanocrystals, apparently correlated with the jet-like component.  

Electronic sputtering of metals can almost quantitatively be explained by an inelastic 

thermal spike model assuming evaporation from the hot track region, if synergetic effects due 

to nuclear energy loss are taken into account [3]. In contrast, model calculations based on 

reasonable material parameters cannot reproduce the experimental data for ionic crystals. 

Their measured angular distribution and size of the sputtered particles rather point at a further 

component in swift heavy ion sputtering, in addition to thermal evaporation.  
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