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A number of studies of Cgp fragmentation have been performed with various excitation
probes.'™ The mass distribution of product ions strongly depends on the energy deposition
into Cg. In low-energy deposition events in the collisions with electrons, photons, surfaces
and so on, it is believed that an excited C¢o ion emits neutral C, clusters in a few micro
seconds or a longer time scale after excitation.”® The time-of-flight (TOF) peak profile for
each product ion contains information on fragmentation mechanism, such as the kinetic
energy release, reaction rate and so on. We have developed a high-resolution TOF mass
spectrometer to obtain information on the fragmentation mechanism. Using this spectrometer,
we have measured TOF peak profiles in the mass range from Cso” to Csg' in the collision with
10MeV He®". We compare them with simulations of sequential C, emission based on the
Rice-Ramsperger-Klein-Marcus (RRKM) formalism. It is shown that the experimental results
support high activation energies and a very loose transition state, as discussed in ref. 8 and 9.

Each experimental TOF peak of fullerene-like fragment ions is asymmetric as shown in
Fig. 1. The peaks of fullerene-like fragment ions are skewed to the longer TOF side. This
asymmetry becomes more obvious with heavier fragment ions. It is note that the asymmetric
shapes do not arise from a mixture of Cg with a different number of BC because the peak
widths of fragment ions are much wider than those of Cg ions. The thermal motion of Cg is
not the cause of the asymmetric peak, either. Roughly, the peak intensities of Cgo.2," (n=1 to 5)
exponentially decrease with n. This is similar to other studies of fullerene-like fragment ion
production.

We simulated the TOF spectrum by sequential C, emission using two sets of transition
states and activation energies. In Fig. 1, we show the simulated TOF spectra. For each set of
transition state and activation energies, we determined the internal energy distribution of
parent Cgo" ions by assuming the simple exponential functional form so as to reproduce the
peak intensity ratios from Cso" to Css". When the conventional transition state and activation
energies, 7.1eV for Cgo', are used, the simulated TOF spectrum does not agree with the
experimental TOF spectrum, as shown Fig. 1-a. However, when a very loose transition state
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and high activation energy®” (9.5eV for Cgo") are used, the simulated result agrees with the

experimental spectrum fairly well, as shown in Fig. 1-b. Our results support high activation
energies and a very loose transition state and indicate that the dominant production process of
singly charged fullerene-like fragment ions is the sequential C, emission in the collision of
Ceo with fast He*" ion.
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