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The cross section for multiple-electron capture has been observed! to
exceed that for single-electron capture in close collisions of fast (4"-MeV) cal’+
ions with Ar atoms; the condlition for selecting close collisions is ob. arvation 'of a
coincident Ca K or Ar K x-ray. A large number of electrons is transferred to the
projectile in a single close collision when the Ca-ion projectile veloc.ly is of the
order of the Ar L-shell electron velocity. The total cross section, however, for
capturing more than one electron in a single collision, is much smaller than that
for capturing one electron. This effect does not appear to have previously been
sean using emission of an x-ray as a selector of a close collision, ~ith the
exception of the observation of double K-to-K transfer in collisions of fast vare Si
ions with Ar.2 Electron capture in close collisions has previously been explored®
by scattering of the projectile through large angles, or, less directly, by
coincidence with production of highly charged recoil ions. '

The result for 47-MeV Cal7+ in Ar is shown in Fig. 1, in which the cross
saction for electron capture in coincidence with a Ca K or Ar K x-ray is shown as
a function of the number of electrons captured. We have verified that
single-collision conditions applied up to the maximum target thickness at which
measurements were made. The largest cross section is for capture of four
electrons for coincidence with an Ar K x-ray and for capture of three electrons in
coincidence with a Ca K x-ray. The effect of multiple electron has also been
observed in Ne and Kr targets. Multiple electron capture decreases with
increasing projectile velocity.

*Supported in part by U.S. DOE under Contract No. DE-AC03-76SF00098. “ks [ E

DISTRIEUTIGH OF THIS DECUMENT 15 UNLIMITEG



Wae find! that the data in Fig. 1 can be described by a binomial distribution.#
Wae show in Fig. 2 the probability for electron capture for 0 to 8 electron calculated
using the binomial distribution and fit to the experimental values observed for
capture of 1 to 5 electrons; the resuits are shown for electron capture in
coincidence with an Ar K x-ray. Similar results are obtained for coincidence with
a Ca K x-ray if the values is shifted to the right by 1, i.e., if the number of captured
electrons is increased by 1. We explain this by a description of vacancy
production by molecular-orbital interaction and K-to-K vacancy sharing. We find
an electron-capture probability of 0.52 for electron capture in coincidence with
both Ar and Ca K x-rays.
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H G&k | Cross section for electron capture ir: coincidence with Ca K or Ar K x-ray
emission as a function of tha number of electrons captured, for 47-MeV
Ca'7+ colliding with Ar.
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Fig. 2 Probability of electron capture in coincidence with an Ar K x-ray.
Experimental values are shown as a solid, the binomial distribution fit to
these values is shown shaded.
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