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Introduction - Electron cooling

* Electrons lose energy by impact on gases,
producing vibrational excitation.
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* Electrons lose energy by impact on gases,
producing vibrational excitation.

 The energy is then transferred by
— guenching in collisions
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Introduction - Electron cooling
* Electrons lose energy by impact on gases,
producing vibrational excitation.
 The energy is then transferred by
— guenching in collisions, or by
— radiative decay.
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Introduction - Method of calculation

It Is assumed that the free electrons In
the atmosphere have a Maxwellian
distribution at a specific electron
temperature T..
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Introduction - Method of calculation

It Is assumed that the free electrons In
the atmosphere have a Maxwellian
distribution at a specific electron
temperature T..

The electron distribution is folded with
the Integral Cross Section for
vibrational excitation to give the
electron energy transfer rate
Qo (T,) at electron temperature T..
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Introduction - Electron cooling rate

The electron energy transfer rate is calculated as a function of

electron temperature.
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Log1g [ Integral cross section (10778 cm?) |

Cross sections for excitation of CO
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Log1g [ Integral cross section (10716 cm?) |

Cross
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Electron energy transfer rates for CO

( )  Cross sections of M. Allan
(=-=----- ) Interpolation of cross sections of M. Allan
(— — =)  Cross sections of G. Poparic et al.
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Mars and Venus: Measurements of CO
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Mars - observing spacecraft

Mars Global
Surveyor (1999) Mars Express (2004)

.-'E—';_

Viking (19

GEM XV : 2008 Murramarang, Australia. 6th February 2008

76




Altitude (km)

Mars: electron parameters
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Mars - electron cooling rates

« Electron cooling rate for molecules in ground state Is

Vmax
Z QO V' (Te ) [e_ ] [M O I] 340_2 \ ----- CO»
v'=1 320- —ggz\"ﬂ; .
] - - v'=1) - Poparic
s00 |- cow=210)
(-----) CO, o7 CO(v'=2-10) - Pop.
—~ 260
§,24o—f
O 1
(—) CO(v'=1, Allan) 3 220°
. £ 2001
(— —) CO(v'=1, Popari€) = g
160—; SRS -
(— -) CO(v'=2-10, Allan) 1.
(---) CO(v'=2-10, oot N
-8 -6 -4 -2 0

Poparic )

Log1o [Electron cooling rate (keV s 'cm™3)]

GEM XV : 2008 Murramarang, Australia. 6th February 2008




Altitude (km)

measurements (¢) above 150 km and model
(—) of R. Strangeway (1996) below 150 km.
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Venus: electron cooling rates

« Electron cooling rate for molecules in ground state Is

Vmax
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Conclusions

"here has only been one absolute measurement of
the cross sections of CO In recent times.

There are differences of up to 40% in the cross
sections for higher vibrational levels, relative to the
first level.

There are significant differences between different
measurements at very low energies.

Electron cooling by CO is significant (relative to that
due to CO,) in the atmospheres of Mars and Venus

Thus there Is a need for new absolute and relative
measurements of CO cross sections.
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