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We report experimental results on electron induced formation of cations and anions of furan 
(C4H4O) and tetrahydrofuran (C4H8O) molecules, which can be considered as simplest analogues 
to DNA sugar deoxyribose. Recently a detailed experimental investigation of inelastic electron 
interaction (attachment/ionization) with deoxyribose was published [1]. The authors pointed out 
that damage to DNA and RNA strands, induced by secondary electrons produced upon ionizing 
radiation, may start preferentially at the sugar-phosphate backbone. The present experiments are 
performed at the Institut für Ionenphysik Innsbruck, using a crossed electron/molecule beam 
apparatus [1]. A monochromatized electron beam is produced by an electrostatic hemispherical 
energy filter and crossed perpendicularly with a molecular beam of furan (F) or tetrahydrofuran 
(THF). The ions formed, are extracted into a quadrupole mass spectrometer and detected by a 
single channel electron multiplier. Anhydrous F and THF are used after several freeze-thaw 
cycles under vacuum. 

Electron attachment to F and THF is investigated in the electron energy range of about 0 – 
15 eV.  In case of dissociative electron attachment (i.e. e + XY ↔ [XY]–* → X– + Y) to furan the 
following anions (X–) are observed within the detection limit of the instrument: (F-H)–, C2HO– 
and C3H3

–. All these anions exhibit a strong resonance at about 6 eV, as well as a broad structure 
between 8 and 12 eV. Detailed measurements of (F-H)– yield reveal two processes in the energy 
range 8-12 eV and a further weak resonance at about 3.7 eV. For THF and electron energies 
above 2 eV no anion formation is observed. However, preliminary measurements show low cross 
section resonances for (THF)– and (THF-2H)– at about 1.2 eV. 

Positive ion formation upon electron impact ionization is studied for both F and THF. The 
mass spectra obtained at the electron energy of 70 eV agree very well with data taken from the 
NIST database [2]. Appearance energies (AE) are determined for the most abundant fragments 
(F: F+, C3H3

+; THF: THF+, C4H7O+, C3H6
+, C3H5

+) by fitting a Wannier type threshold function 
(see e.g. [1]) to the measured ion efficiency curve. Our AE values are in good agreement with 
published values [2]. For the fragment ions CH3O+ and CH3

+ from THF AE are measured for the 
first time. These cations have also been detected upon electron impact ionization of deoxyribose 
[1]. 
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