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Ion-induced hillock formation: kinetic and potential
energy contributions of highly charged ions and
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The nature and intensity of ion-surface interactions are intimately connected to projectile energy deposition
in the target and therefore depend both on the kinetic and the potential energies [1]. The energy losses of swift
heavy ions (SHI, MeV to GeV) induce along the ion path intense electronic excitations in a small volume which
spawn formation of surface modifications and latent tracks in depth. Beside it, highly charged ions (HCI)
carry several tens of keV of potential energy which is delivered into only few atomic layers of the surface,
resulting in many different phenomena that are significantly dependent on the potential energy deposition.
Quite recently a coherent synergy of nuclear and electronic energy losses is suggested in ion-irradiation
processes from the nuclear to the electronic energy regime [2] and the model developed for track formation
was extended to explain the nuclear effect. In our recent work, a complementary study [1] has shown an
additive effect between depositions of kinetic energy and potential energy in a medium energy range for
surface nanostructure formation on CaF2. Based on suggestion of Aumayr et al. [3] and on knowledge of
track formation at high energy, including experiments and model description [4], we will show the results of
surface modifications on various insulating material surfaces (i.e CaF2 Eg=12eV (done in [1]), c-SiO2 Eg= 9eV,
Al2O3 Eg=8eV and MgO Eg=7.8eV) induced by highly charged ions and swift heavy ions in a medium energy
range.

[1] Y.Y. Wang et al, Sci. Reps. 4(2014)5742
[2] M.Toulemonde et al, PRB 83(2011)054106
[3] F. Aumayr et al, J. Phys. Cond. Matt. 23(2011)393001
[4] A. Meftah et al, NIMB 237(2005)563

Primary author: Dr WANG, Yuyu (Institute of Modern Physics, CAS, Lanzhou, China)

Co-authors: CASSIMI, Armin (CIMAP-GANIL, CEA-CNRS-ENSICAEN-University of CAEN, F-14070 Caen,
France); Dr GRYGIEL, CLARA (CIMAP-GANIL); GRUBER, Elisabeth (TUWien); AUMAYR, F. (Institute of Applied
Physics, TU Wien, 1040 Vienna, Austria); XIAO, G.Q. (Institute of Modern Physics, Chinese Academy of Sciences,
Lanzhou 730000, China); SUN, J.R. (Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000,
China); Mr TOULEMONDE, Marcel (CIMAP, Caen (F)); Mr BOUFFARD, Serge (CIMAP); ZHAO, Y.T. (Institute of
Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China); WANG, Z.G. (Institute of Modern Physics,
Chinese Academy of Sciences, Lanzhou 730000, China); Prof. DUFOUR, christian (CIMAP ENSICAEN University
of Caen); Dr MONNET, isabelle (CIMAP)

Presenter: Dr WANG, Yuyu (Institute of Modern Physics, CAS, Lanzhou, China)

Session Classification: Session 8

Track Classification: 00 - Invited talks


