RESONANT ION PAIR FORMATION IN THE RECOMBINATION OF NO*
WITH ELECTRONS: CROSS SECTION DETERMINATION
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Introduction main orbit, the negatively charged productsfitom

Dissociative recombination (DR) is a process i

which a molecular ion AB captures an electron
followed by molecular dissociation into neutral
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fragments. Resonant ion pair formation (RIP
proceeds very much in the same way, the differen: .
being that charged species rather than neutt
species are formed. In most cases the RIP proces:
endothermic. As a result, the cross section exhibits
threshold behavior. For a diatomic ion, the ion pai
formation can be represented WAB'+e — AB”

- A'+B” +KER, where KER is the kinetic energy 00 s e
release. K B
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Figure 1. Formation ofl* + O in NO" + e reactions
as a function of electron energy. The dotted line
shows photoinduced ion pair formation *(N O
from ref. 4.

Experiment and results

The NO ion, together withN," and O,", is very
important in the terrestrial ionosphere whert
dissociative recombination anghotodissociation the RIP process, an@® produced from NO
are the only chemical loss processes [1]. The Dgbllisions with the rest gas molecules, were bent to
process of NO with electrons had been studiedihe outside of the main trajectory, where they hit an
previously, both experimentally [2] and theoreticallyenergy-sensitive surface barrier detector and got
[3]. To the best of our knowledge, this was not theecorded by anultichannelscaler(MCS). However,
case for the RIP process. as mentioned earlier, a non-negligible part of the
detected Ofragments came from collisions with the

The experiment was performed at CRYRINGygst gas molecules and had to be separated from the
The NO ions were produced in a hollow cathodgye signal.

ion source, extracted at 4KeV, mass selected,
injected into the ring and accelerated to/&V. In The absolute cross sections for the RIP process as
the electron cooler section, the ion beam Wwaginction of center-of-mass energy are presented with

merged with a collinear, quasienoenergetic error bars in fig. 1. These were measured by
electron beamWhile the ions were circulating in the yecording theO™ fragments coming from thi* +
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Resonant ion paifiomation is arelativel unexplored
process. The present experiment on"NQthe first
involving an ion which only contains heavy atoms.
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