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In  our  former  work  [1]  we  have  studied  the  influence  of  the  gas  temperature  on  the 
ionisation energy and on the threshold energies of the fragment ions formed via electron impact 
ionisation to the propane. Considerable effects of the gas temperature have been observed. In 
present study we have carried out new experiments in order to measure the absolute partial cross 
sections for electron impact ionisation (EII) cross section of C3H8 for selected single charged ions. 
Additionally, we have studied the influence of the gas temperature on the partial cross sections 
(gas temperatures of 383 and 673K) in the electron energy range from threshold up to about 150 
eV.

The experiments have been carried out using a crossed electron/molecule beams apparatus 
equipped with a trochoidal electron monochromator [1]. Present data represent high resolution 
cross section data, the energy spread of the electron beam was about 140 meV (FWHM). The gas 
pressure in the reaction volume was monitored by absolute pressure gauge, the electron current, 
the distribution function of the electron beam have been kept stable during the experiment.

Fig. 1 The absolute partial cross sections for EII of propane measured at two different temperatures 

(first row T=383K and second row T=683K).
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The relative cross sections were calibrated to absolute values using the relative flow technique. As 
a calibrant gas we have used Ar (cross section for EII Ar+/Ar from [2]), this gas was also used to 
calibrate the electron energy scale. 
              The measured partial cross sections for EII are presented in the Figure 1. The first row 
represent the cross sections measured at low gas temperature (383 K) and the second row the high 
temperature cross sections (683 K). A close inspection of the Figure 1 shows differences in the 
partial  cross sections for  dissociative electron impact  ionisation of the propane.  Specially the 
magnitudes of the partial cross sections for the fragment ions (masses 26, 27, 38, 39 and 41) show 
apparent changes with the increasing gas temperature. This effect we attribute to the increasing 
internal energy (rotational and vibrational) of the molecular ion due to the higher internal energy 
of the target molecule prior the ionization. The higher internal energy of the molecular ion results 
in changes in the fragmentation of the parent  ion.  The present  low temperature data show a 
reasonably good agreement with the uncorrected values of the partial cross sections in [3], the 
corrected values, however, always underestimate the present one.
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