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The exact value of the rate coefficiemntfor dissociative recombination dfi; ground state ions has been and is
still a subject of controversy® . Following our previous work in helium afterglowe have measured using a
FALP-MS apparatug(H; ), a(KrH™) and a(XeH™) in an argon-helium buffer. Argon flows through the
discharge (Gate 5Qa = 301 minatm) and the electrons are thermalized downstreanadggelhelium injection
(Ga: Que= 51 minTatm). It is therefore possible to obtain at low pressf ~ 0.5 Torr) a plasma wherér * is

the dominant ion. Addition of hydrogen alone resulin H; production through the following

reactionsAr " +H, — ArH™ +H andArH ™ +H, - HJ +Ar. The latter reaction is known to forrh; up tov
= 2. In this caser(H3) has been determined to be 1.0 X to°s™.

When Kr or Xe (Gate @ is injected in excess of,HGate G), the plasma is dominated by Kridr XeH', these
two gazes having proton affinities larger thapn THhe measured values of the rate coefficientdHese ions are

respectively a(KrH *) <10 x 10® cm’s* and a(XeH*)=11 x 10’ cnfs?, in good agreement with the
previous work of Geoghegé&t and co-workers only for KrH

By adding a large quantity of Hurther downstream (Gatesfsin a flowing afterglow plasma dominated by
KrH", it is possible to obtainH; as a dominant ion through the reactiom * +H, — Hj +Kr with
[H2] >> [Kr] due to the very close proton affinity of Kr and. iince KrH does not recombine, this can be
done with a fairly high density. It is thereforessible to measurer(H;) for ions that are almost certainly in
their ground stater(H3 ) = 0.8 x 10’ cm’s™, see figure 2.

Considering the uncertainties in the various expenis, this result is, in our opinion, still in agment with the

measurements of Larsson and co-work@rHowever it can be taken as showing that thealue for ground
state is slightly lower than for excited state.
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Fig.1: MS-FALP experimental set-up Fig. 2: Typical plot yielding = 0.8 107 cm’s*
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