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Synopsis

Absolute cross sections for dissociative excitation processes of He™ - O, and He* - N, pairs are

determined. In the case of He* - O, pair the high-intensity oxygen ionic line has been observed. In the case of
He* - N, pair the linear polarization of the helium atomic and nitrogen ionic lines have been measured. The
experimental results are interpreted qualitatively in terms of quasidiatomic approximation.

In this work, for the He* - O, collision pair
the absolute cross sections for dissociative ex-
citation processes of oxygen atomic and ionic
lines are determined. The high-intensity oxy-
gen ionic line OIl (83.4 nm) has been observed.
In the case of He*-N2, the pair emission cross-
section and the linear polarization of the atomic
Hel lines (A=388.9nm, transition 3p 3Po—2s 3S;
A=587.6nm, transition 3d D — 2p 3P) and ni-
trogen ionic NIl (A=500.1-500.5nm, transition
3d 3Fo— 3p °D) lines have been measured for a
broad range of collision energies (1-10keV). A
high degree of polarization P = - 20% was ob-
served in the case of the helium line (fig.1).
Such a great negative value of the degree of
polarization indicates that m_= t+1sublevels of

the excited state 3°P of helium atom are prefer-
ably populated. An expression for the first
Stoke’s parameter has been derived on the basis
of the general approach developed by Macek
and Jaecks [1].
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where I, and | denote the measured intensities
of radiation with the electric field vector paral-
lel and perpendicular to the incident ion beam,
respectively; o, and o, stand for the cross sec-
tions for a population of sublevels with m_ =0
and m_ =+1, respectively. Considering that
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the experimentally observed value of P is —20%
one obtains from (1) that o,/0, =15. Sucha

large value of this ratio indicates that m, =+1

sublevels of the excited helium atom are
preferably populated.

The analysis of the experimental results
indicates that the electron density formed in
He* during the collision is oriented perpendicu-
larly with respect to the incident beam direc-
tion. A strong correlation is revealed between
inelastic channels of the formation of excited
helium and nitrogen particles. The experi-
mental results are interpreted qualitatively in
terms of quasidiatomic approximation.
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Figure 1. Energy dependence of degree of polarization.
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