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Electron-impact excitation of the singlet states of

[

H, will either lead to dissociation through the ex-

cited singlet spectrum, or radiative decays to the vi-
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brational levels of the ground electronic state. De-
cays to bound levels are one of the dominant pro-
cesses by which vibrationally-excited H; is formed

in plasmas, which is of considerable importance as

excitation cross sections depend strongly on the ini-
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continuum levels, on the other hand, are an impor- sl / N vi=14 — — ]

tant process for dissociation of Hj.

As with many vibrationally-dependent processes

in e-Hj scattering, the previously available theoret-

ical data has been almost entirely produced using ) 100 200 300 400 500
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the impact-parameter method, which is known to

be inaccurate except at high incident energies [1]. Figure 1: Cross sections for excitation of the
The present calculations [2], which have been per-  pound (top) and dissociative (bottom) vibra-
formed using the adiabatic-nuclei convergent close-  tional levels of the Hy X 1):; state following
coupling method, are a significant improvement in electronic excitation and radiative decay.
accuracy over the previous theoretical data.

In Fig. 1 we present the cross sections for electron-impact excitation and radiative decay to
the bound and continuum (dissociative) vibrational levels from all v; = 0—14 initial vibrational
levels of H,. There is a strong dependence on the initial vibrational state, particularly for the
decays leading to dissociation, where there is a significant enhancement in the cross section for

scattering on the higher levels.
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