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Abstract
The first experimental proof of the existence of stable ethane 
dication is reported. This C2H§+ species was generated by 
charge-stripping reaction in a mass spectrometer.

Ab initio calculations on C2H^+ have been reported 
recently [1,2], The authors pointed out that there was no 
experimental evidence so far for this species, but con­
cluded that this ion might be observable under appro­
priate experimental conditions. Charge-stripping mass 
spectrometry [3] is a powerful technique for observing 
doubly charged ions and for measuring the energy needed 
to remove one electron from a singly charged ion 
(denoted as Qmin = IE(m+)—IE(m)).

Fig. 1: Mass analyzed ion kinetic energy spectrum (MIKES) in 
the Eq/I region.

Abeam of C2H| ions formed by electron impact of 
ethane in the ion source of a double focusing mass spec­
trometer of reverse geometry [4] was allowed to collide

section of interest of the mass analyzed ion kinetic energy 
spectrum (MIKES) in the E0/2 region [6], The charge­
stripping peak appears as a small bump (a) on the top of a 
large peak (b) corresponding to the collisional induced 
fragmentation of C2H g • into CH 3 + CH3. In spite of the 
composite nature of this signal it is possible to estimate 
quite accurately the minimum energy required for the 
process C2H| -> C2H|+ + e-. Taking Qmin = 15.7 eV for 
the toluene molecule as a reference value for the calibra­
tion of the energy scale, the difference between single and 
double ionisation energies is found to be 18.4 + 0.2 eV 
for the ethane molecule. In a forth-coming paper this 
experimental value will be compared with results of 
theoretical calculations and the properties of this doubly 
charged ion will be discussed [7].
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