Ion-ion collisions involving fullerene ions
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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, neutral fullerenes have been used as targets.

In the first ever ion-ion crossed-beams experiments involving fullerene ions we have studied electron transfer in the collision systems He2+ + C60+ and C602+ + C60+, respectively.

The experiments have been performed using the Giessen ion-ion crossed-beams set-up [1]. The two ion beams are produced with all-permanent 10 GHz ECR ion sources. A mixture of fullerenes was evaporated in an electrically heated oven. The vapor was introduced into the plasma of the ECR ion source to obtain the fullerene ions. In the low-energy beam line the energy of the C60+ ions extracted was limited to 3 keV due to the 90° magnet employed for charged-state analysis. The He2+ ions and C602+ ions, respectively, were produced in a second 10 GHz ECR source in the high energy beam line with energies between 80 and 200 keV. We have used the 3He isotope in order to avoid ion beam impurities from H2+ ions. The two well-collimated and charge-analyzed ion beams were made to intersect at an angle θ = 17.5° in an ultrahigh vacuum of a few 10–11 mbar. The reaction products formed in the collision are separated immediately after the interaction region from their parent ion beams by electrostatic deflectors and counted individually by single-particle detectors while the parent ion beams are measured in Faraday cups. The time-coincidence technique was employed for signal/background discrimination.

The absolute charge transfer cross sections measured can be compared to very recent theoretical cross section calculations.
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