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molecule fragmentation may occur in addition to
ionization. This mainly happens through the
evaporation of neutral C2 dimers. The measured
cross section for the process C60+ + e- → C58+ + ... is
shown in figure 1. Cross sections for the same kind
of reaction but with doubly and triply charged ions
show the same shape differing mainly in the
absolute value. The energy dependence suggests the

INTRODUCTION
Fullerenes have been the subject of intense research
within the last decade. The interaction of these
molecules with various projectiles, e.g. photons,
electrons, ions and atoms, has been investigated
extensively. In general, however, neutral fullerenes
have been used as targets.
Employing the crossed-beams technique as
described in [1,2] we have studied the interaction of
electrons and ions, respectively, with fullerene ions.

Ionization

ELECTRON-ION COLLISIONS
Single-ionization cross section measurements for
fullerene ions C60q+ have been performed for charge
states q=1,2,3. These cross sections show a
behaviour that has not been observed with any
atomic or light molecular ion. After the typical
increase above the ionization threshold, the cross
sections remain constant over a large energy range.
Furthermore, the cross sections do not show any
structure which could be attributed to indirect
ionization processes.
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presence of two different mechanisms as shown in
figure 2.
Fig. 2. C2 fragmentation from C60q+ by electron
impact.

Fig. 1. Absolute cross section for C2 fragmentation
from C60+ by electron impact: C60+ + e- → C58+ + ...
The error bars indicate the total experimental
uncertainties.

The high-energy part of the cross section for the
reaction C60q+ → C58q+ can be fitted by the Lotz
formula [3] which is able to describe direct
ionization only (left side of figure 2). However,
since the charge state of the reaction product is the

When energetic electrons collide with a C60q+
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same as that of the parent ion, the behaviour can be
explained as an ''unsuccessful ionization''. This
means that the outgoing electron has an energy
which is low enough to be re-captured by the
fullerene. The shape of the cross section at low
energies is very similar to the giant plasmon
resonance observed by Hertel [4]. It therefore
suggests that at low electron impact energies, the
fragmentation process induced by electron impact
is predominantly caused by a plasmon excitation
(right side of figure 2).

which they evaluate using the dipole polarizability
of C60.
The use of a position sensitive detector to detect the
C60+ product ions after the collision allows us in
principle to investigate possible fragmentation.
However, beam optics currently allows us only to
specify an upper limit for the production of C58+
Cn+ +
and C56+ ions in the collision C602+ + C60+
C602+ (with n=60, 58 and 56). The upper limits for
fragmentation are 6.5% for C58+ and 4.5% for C56+.
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