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Errata

Erratum: Bimolecular processes in a low-density oxygen discharge
[Phys. Rev. A 29, 2578 (1984)]

D. D. Awschalom, S. A. Shivashankar, B. Robinson, K. L. Saenger, and R. E. Walkup

In a recent publication,! Awschalom, Shivashankar, and Robinson (ASR) reported on luminescence bands obtained from
microwave discharges in oxygen with total pressures in the range 5-2000 mTorr. The observed luminescence bands were at-
tributed to weakly bound 0,-O, complexes. In this Erratum we point out that these bands are due to optical emission from
the *‘first negative-band system’’ of the oxygen molecular ion, i.e., OF (5*Z; ) — OF (a*ll,) +Fw.

The OF (*3;)— OF (a*Il,) bands are very complex, since 48 rotational branches are expected for each vibrational
band.?2 A rotational analysis and tables of line positions and intensities for these bands have been published.? A spectrum
can be generated from these tabulated line positions and strengths by convolution with an instrumental resolution function.
In Fig. 1 we shqw the calculated emission spectrum for the OF (5*2; ) — OF (4*I1,) (0,1) band and oxygen atomic lines at
6158 and 6456 A using the experimental resolution of ASR.! The result corresponds quite closely with Fig. 1 of ASR.! The
complex ‘‘quagiperiodic structure’’ on the molecular-ion emission band is due to unresolved rotational structure.

The 6340-A emission band of the Oz(alAg)-Oz(alAg) bimolecule’® appears in the same spectral region at the
OF (b*z; ) — OF (a*ll,) (0,1) emission band. Estimates of the emission intensity for the bimolecular process
20,(a'Ag) — 20,(X33; ) +#w can be made using the measured rate constant for this reaction.* These estimates indicate
that under the discharge conditions of ASR, emission from excited molecular ions produced by electron-impact ionization of
0O, should dominate the bimolecular emisson by several orders of magnitude. ASR! reported a decrease in emission intensi-
ty as the oxygen pressure increased in the range 5-500 mTorr. Those observations are consistent with quenching of the
long-lived OF (5*3;) state® by thermal ion-molecule reactions.®* While bimolecular oxygen species must certainly occur in
low-pressure oxygen discharges, their optical-emission spectra, for a wide range of conditions, are expected to be masked by
intense emission from the diatomic molecular ions.
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FIG. 1. Calculated emission spectrum for the 02+(b4z;) — 05 (a*1,) (0,1) band and oxygen atomic lines at 6158 and 6456 A using
the tabulated line positions and intensities of Nevin (Ref. 2) and the experimental resolution of ASR (Ref. 1).

We thank P. Borrell, A. Billington, and N. Rich for pointing out alternate interpretations of the original work, as well as
providing references for the rate constant of bimolecule emission.
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