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LOW ENERGY ELECTRON CAPTURE BY MULTICHARGED IONS
FROM HYDROGEN*
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Charge exchange with hydrogen is an important recombination mechanism
for tokamak impurity ions and can affect plasma parameters and the

interpretation of diagnostic results. "In an effort to systematically

investigate the behavior of low energy electron capture cross sections,
we have measured cross sections for Xe(2 12)+ Ar (2- 9)+, and Fe(5 6)+
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in Hand H, for 3 <E <26 keV/charge, and for c(3-5)+ in H, for 0.15 < E
< 0.45 keV/charge.
Figure 1 shows the experimental electron capture cross sections for

(3 12)+ and Ar(3 -9)+ in atomic hydrogen plotted against initial ionic
charge q for a fixed collision velocity.

) q follows the generalized theor1es] 2

quite well, but measurements are
lower than predicted, and data for higher q are needed to further test

the theoretical scaling. In a forthcoming paper,3 additional dependences

on jonic species and target electron binding energy are discussed.
Electron capture cross section data for. ¢l 4+ H2 collisions (q =3,4,5)
have been obta1ned at much 1ower 1mpact energies us1ng a 1aser-produced

p1asma as an ion source and a t1me-of—f11ght techn1que. Figure 2 compares
these data to data obtained at h1gher energies. us1ng other sources of
mu1t1charged 1ons.4 5 It is s1gn1f1cant that C4 has the- Targest cross

section at the very lowest velocities, counter-indicating a simple

scaling with ionic charge. The cross sections for charges 3, 4, and 5

also all increase with,decreasing velocity in this region.

Measurements
will be extended to 0™9 and Fe'd jons and to an atomic hydrogen target to

provide a direct comparison with emerging models of low energy charge
exchange.
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L R T;/ﬂ 'Fig. 1 Electron capture cross sections
R . vs ionic charge q for Xe*d (open:
i circles) and Artd (solid c1rc1es)
“r gorees in atomic hydrogen at fixed ve-
e Y o e locity. Scalings predicted by
£ genera11zed ‘theories are chown
gw . for comparison.
Ha Fig. 2 Electron capture cross sections
o6 . vs jon velocity for C°9 + Hy
collisjons. Numbers on graph
o 1 denote q. Circled points are
az}© . taken from Ref. 5; numbers with-
N Lo out flags from Ref. 4. Numbers
T e e W w W« with flags are unpublished data
. Tl Guant B using laser ion source.
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