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Abstract

Infrared observations carried out with ISO and Spitzer
have led to the detection of H2O and CO2 in the up-
per atmospheres of the giant planets and Titan [1, 2,
3]. Observing these condensible species above the
tropopause implies the presence of an external source
of oxygen (rings and/or satellites, interplanetary dust
particles and large comet impacts). However, this is
not the case for CO, because this molecule does not
condense at the tropopause of any giant planet. Thus,
an additional source is likely to provide CO to the up-
per atmosphere in a significant way by means of up-
wards convective mixing originating from the deep hot
atmosphere. This internal source has been observed in
Jupiter and Neptune [4, 5].

In Jupiter, the external source responsible for the
presence of CO is is a distribution of cometary impacts
[4]. In Saturn, our recent observations of the CO(3-2)
and CO(6-5) lines at the JCMT also shows the pres-
ence of an external source, possibly of cometary origin
too [5, 6]. In Neptune, the same process is likely to oc-
cur [7, 8, 9], but the magnitude of the external source
is not well-constrained.

In this paper, we will present a new observation
of CO in the atmosphere of Neptune, obtained with
the James Clerck Maxwell Telescope (JCMT) in the
CO(6-5) line at 691.473GHz. We will present a joint
analysis of this line and the CO(2-1) and CO(3-2) lines
(published previously in [5, 6]) with the photochemi-
cal model we have developed in [10]. We will derive
new constraints on the CO vertical profile in the upper
atmosphere of Neptune and thus on the origin of this
species.
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