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Cross Sections for Electron Collisions with Oxygen Molecules
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Cross section data are collected and reviewed for electron collisions with oxygen
molecules. Included are the cross sections for total and elastic scatterings, momentum
transfer, excitations of rotational, vibrational, and electronic states, dissociation, ioniza-
tion, electron attachment, and emission of radiations. For each process. the recommended
values of the cross sections are presented. when possible. The literature has been sur-
veved through the end of 2007. ©@ 2009 American Institute of Physics.
[DOI: 10.1063/1.3025886]
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Fig. 2. Measured excitation functions for vibrational excitation
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Figure 2. Vibrational excitation in the low-energy range. Levels of the zﬂg resonance
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Table 5. Resonance cross section for the vibrational excitation +=0—1" of Os.
The quantum number v" indicates the vibrational state of the resonance state

and AE 1s the width of the resonance state.

1"  Resonance AE- O ® AE"® Ouin -
energy” (1072 eV cny’) (107 eV) (107'° cm?)
(eV) v'=l ¥'=2 /=3 y'=1 +v'=2 v'=3

5 0214 (3)° 0.896 0.3

6 0.338 153 2.17 7.05

7 0.460 327 (1.6)° 3.32 9.85 0.05

8 0.579 334 40 4.99 6.69 0.80

9 0.696 238 88 (0.06)* 7.02 3.39 1.3 0.001

10 0.812 138 95 5.6

11 0.925 67 76 16
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Figure 3. Elastic and vibrational DCSs over a wider energy range. Open circles indicate (
results of Shyn and Sweeney (1993).
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Electron impact excitation of O, 5165
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Figure 1. Elastic DCS (in absolute units) and v = | pcs (in arbitrary units), at 90° and in the low-

energy range dominated by the sharp zﬂg resonances. The broken curves indicate approximate
mean levels of the continuous part of the cross sections visualizing the ‘Fano profile’ shapes of
the sharp resonance peaks.
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Data compilations by Y. Itikawa
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