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The velocity dependence of both the Penning and associative icniza-
tion cross section Cpp and G;; of Ar atoms by He (235) and He (215) rmetastable
atoms, and of their sum G:*’G;{*G;;’ is measured in the velocity range 1200~
4500 m/sec (30-400 meV') in a crossed-beem experiment by a tice-of-fmight techni-
que. Characteristic cross-section ratios 63, f6; and G (Singlet)/ o (Triplet.
are reported along with the relative mecnitude of the cross sections G p? .

Gy . The measurements clearly show a difference in ihe reaction rechaniste
involving He (235) and He (215). This difference appears not only in the ratio
G, /o » whose magnitude reaches 19% and 38% for He (2°S) and He (2l5)
respectively at the velocity v = 1200 m/sec (30 meV), and in the ratio Gi-
(Singlet)/ G- (Triplet), which increase frem 0.5 to 3.8 for velocity decreasing
from 4500 m/sec to 1200 m/sec, but also in the different shepes of the Gipend
Gp, Cross sections for He (235) and He (215).

r

A theoretical inte}pretation ior He (235) + Ar, based ¢n the modz] of
Hakamura /1/), gives a total cross section 6. (v) and pariial cross sections
Gay (V) and Goy (v) in good agreement with our experimental results,with
a probability of autoionization of He'+ Ar I (R)= 2 ®/B yhere As 4009 a.u.
and B = 0.360 a.u.

The He + Ar* potential curve which is thus derived exhibits & well
depth of 16.5 meV and has a minimum located at about 5.8 a.u. /2/ These values
are in good agrcement with the well depth (18.3 meV - 5,7 a.u.) estimated by
using the Ar + et potential curve obtained from differential scattering reasu-
rements /3/ and scaling to the different polarisabilities of He and Ar. The well
depth and its position are aiso in good- agreement to the values (16.7 meV-5.7z.u
estimated by adding the charge induced dipole term -*XHe/2 R4 to the He+ Ar potc
tial curve derived by differentis) scattering /4/.
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