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The cross section for multiple-electron capture has been observed1 to 
exceed that for single-electron capture in close collisions of fast (4 -MeV) C a 1 7 + 

ions with Ar atoms; the condition 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 velocty 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 
seen 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 oare Si 
ions with Ar. 2 Electron capture in close collisions has previously been explored3 

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 C a 1 7 + in Ar is shown in Fig. 1, in which the cross 
section 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. 
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We find1 that the data in Fig. 1 can be described by a binomial distribution.4 

We 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 results 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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Cross section for electron capture in coincidence with Ca K or Ar K x-ray 
emission as a function of the number of electrons captured, for 47-MeV 
C a 1 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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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United Slates 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi­
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer­
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom­
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United Stales Government or any agency thereof. 


