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Synopsis: Potential sputtering was studied using highly charged ions impacting on SiO2 and Au surface. A 
threshold effect for potential sputtering was found for gold.

A large amount of potential energy is carried by 
the highly charged ions. A very high energy power 
density is produced within the potential energy 
deposition process, due to the ultrafast release time 
(~100fs) and the small deposition volume (~100nm3)
[1]. As a result, the sputtering yield is enhanced and 
some nano-defects are produced on the surface [2-
5]. However the phenomena induced by the poten-
tial energy commonly happen on insulator and 
semiconductor, few on the metal, due to the fast 
electrons mobility in conductor [6-7].  

More details about the experiment could be 
found in reference [8] here we present the sputter-
ing results using highly charged Pb ions impacting 
on SiO2 and Au surfaces. Figure 1 shows that the 
sputtering yields increase with the potential energy 
when the 400 keV Pbq+ ions impact on SiO2 and Au 
surfaces. For the insulator, the sputtering yield in-
creases linearly with potential energy. But the sput-
tering on the gold metal is quite different from the 
insulator case, and the sputtering yield remains con-
stant when the charge state is lower than 24. The 
sputtering yield increases as a function of E1.2, when 
the charge state is higher than 24. Considering the 
energy level matching, the electrons are resonantly 
captured into the inner shell of the projectile ions 
instead of cascade deexcitation from the outermost 
shell. As a result, the high energy power density is 
produced in the higher charge states case.  

It is obvious that on the insulator surface, the 
potential energy is dissipated into a small vol-
ume, since the electrons are trapped, which cre-
ates a high energy power density to produce the 
sputtering. In the metal, the potential energy is 
easily dissipated into a larger volume due to the 
amount of free electrons. The rate of energy 
deposition becomes higher than the rate of dif-
fusion, only when potential sputtering is ob-
served.
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 Figure 1. Sputtering yields increase as a function of 
the potential energy when Pbq+ impact on SiO2 and Au 
surfaces.

This work is supported by the National Natu-
ral Science Foundation of China (Grant nos. 
11105192, 11075192, 11275241, 11275238, 
11205225, 11075125) and the Major State Ba-
sic Research Development Program of China 
(Grant no. 2010CB832902).

References
[1] T. Schenkel, et al 1998 Phys.Rev.Lett. 81 2590
[2] A.Arnau, et al 1997 Surf. Sci.Rep. 27 113 and 

references therein 
[3] J.-P. Briand, et al 1996 Phys. Rev. A 54 4136
[4] H. Winter, F. Aumayr,1999 J. Phys. B 32 439
[5] T. Neidhart,et al 1995 Phys. Res. B 98 465 
[6] G. Hayderer,et al 2001 Nucl.Instr.and Meth. B

182 143 
[7] T.S.Wang, et al 2006 Nucl.Instr.and Meth. B 256

497
[8] R.Cheng, et al 2010 Nuclear Physics A 834 764

1 E-mail: Chengrui@impcas.ac.cn
2 E-mail: Tswang@lzu.edu.cn

XXVIII International Conference on Photonic, Electronic and Atomic Collisions (ICPEAC 2013) IOP Publishing
Journal of Physics: Conference Series 488 (2014) 132039 doi:10.1088/1742-6596/488/13/132039

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1


