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Effects of intense electronic excitation of surfaces by slow highly charged ions:  
principles and applications 

 
T. Schenkel, E. O. Lawrence Berkeley National Laboratory, Berkeley, CA 94720 

 
Slow (v<2E6 m/s), highly charged ions, such as Xe44+, deposit their potential energy within ~10 fs 

when they impinge on solid surfaces.  The intense, ultrafast electronic excitation of surfaces on a 
nanometer scale induces defects and results in secondary particle emission, distinct from effects induced by 
deposition of kinetic energy.  Potential electron emission and secondary ion emission can be utilized for 
surface analysis, e. g. in time-of-flight secondary ion mass spectrometry and ion emission microscopy [1].  
Secondary electron emission also enables efficient ion impact registration in single ion implantation 
experiments [2].  We will discuss mechanisms of intense, ultrafast electronic excitation by slow highly 
charged ions, and outline status and potential of applications in materials analysis and modification.      
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