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Multiple ionisation of pyrimidine by electron impact – coinci-
dence measurements of the dissociation of a “prebiotic” molecule1 LIL-
IAN ELLIS-GIBBINGS, ELEANOR SMITH, STEPHEN D. PRICE, University Col-
lege London — Pyrimidine has long been utilized as a straightforward molecule
that displays similar dynamics to the DNA and RNA bases uracil, cytosine, and
thymine1. Spectroscopic searches for pyrimidine2 in the interstellar medium are
ongoing. Formed via ionization in energetic environments, molecular dications of-
ten dissociate with high kinetic energy releases. Ion-molecule interactions3 are a
significant avenue for research into prebiotic molecule synthesis in the interstellar
environment. For its relevance to prebiotic astro-chemistry, we present a study of the
electron ionization of pyrimidine with ion-ion coincidence mass spectrometry. Aside
from producing accurate branching ratios, the technique can determine precursor-
specific partial ionization cross sections and the proportion of multiple ionization
processes for a range of electron collision energies (50-200 eV). The coincidence data
is unusually rich indicating a high incidence of dissociative double ionization. 100+
pairs are seen in the ion-ion coincidence spectrum, from double and triple ionization.
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