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Synopsis For impact of very slow highly charged ions on single crystal surfaces the appearance of hillocks can
be linked to a threshold in potential energy while for swift heavy ions a minimum electronic energy loss per unit
length is necessary. Recent investigations on CaF; in the medium energy range bridge the gap between these two
extreme cases. These investigations are now extended to other target materials.

Great interest has been drawn by the use of
ions as possible tools for lithographic modifi-
cations or "nanostructuring” of surfaces. Inves-
tigations have shown that swift heavy ions
(SHI) with kinetic energies in the MeV to GeV
range can induce severe structural modifica-
tions at the surface [1] and in the bulk [2]. In-
dividual slow highly charged ions (HCI) in the
keV energy regime are also able to induce sur-
face modifications on a nanometric scale [3].
These modifications result from the deposition
of potential energy carried by HCI in the top-
most surface layers or from electronic energy
loss of SHI along its trajectory. In both cases
several keV/nm? are deposited within a few
femtoseconds into the target’s electronic sys-
tem and subsequently transferred to the lattice
atoms via electron-phonon coupling. This sim-
ilarity between HCI and SHI was pointed out
[3, 4] in order to establish a qualitative link be-
tween surface modifications by potential ener-
gy and electronic energy loss.

In the medium energy range (few MeV)
hillock formation on single crystal surfaces in-
duced by highly charged heavy ions has re-
cently been studied. This study has shown an
additive effect between depositions of Kinetic
energy and potential energy for surface
nanostructure formation on CaF: [5].

We have now extended these investigations
to other insulating materials including Al>O3, c-
SiO; and MgO. As a first step we have irra-
diated these materials by 100 MeV Pb ions de-
livered by the IRRSUD beamline at GANIL.
Because the electronic energy deposition de-
pends on the SHI velocity [6], the impact en-
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ergy of the SHI was varied by Al foil degrada-
tion.

The aim of these investigations is to find
the Se threshold for the SHI case. Unfortunate-
ly on several crystals the surface roughness or
present surface contaminations prevented an
unambiguous identification of ion-induced
nanostructures. In these cases irradiation were
also conducted under grazing angles of inci-
dence. Surface tracks usually take the form of
a chain of hillocks [7] and are therefore more
easily identified than single ion-induced hill-
ocks. Our results for SHI irradiation of Al,Os,
c-SiO2 and MgO will be presented at the con-
ference.
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