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Abstract sures lower than 2 mbar. Its column density decreases
by a factor of 2-3 between southern and northern lat-

Water in the atmospheres of the outer planets has botH'tUdeS (see Fig. 1), consiste_ntly_ between the HIFI a_nd
an internal and an external source (e.g., [1] and [2] the PACS 66.4m maps. Latitudinal temperature vari-

for Jupiter). These sources are separated by a Con_ability cannot explain the global north-south asymme-

densation layer, the tropopause cold trap, which actstry In t_he_wa'ger maps. From the I_atltyudlnal and ver-
as a transport barrier between the troposphere and thdic@l distributions of water in Jupiter's stratosphere,
stratosphere. Thus, the water vapor observed by theve rule out interplanetary dust particles as its main

Infrared Space Observatory (ISO) in the stratosphereSOUrce. Furthermore, we demonstrate that Jupiter's
of the giant planets has an external origin [3]. This ex- Stratospheric water W‘%S delivered by the SL9 comet
ternal supply of water may have several sources: (i) aand that more than 95% of the observed water comes

permanent flux from interplanetary dust particles pro- [7oM the cometaccording to our models.

duced from asteroid collisions and from comet activ-  On the longer term, this study can be regarded as a
ity [4], (ii) local sources from planetary environments Preparation of the observations to be performed by the
(rings, satellites) [5], (iii) cometary “Shoemaker-Levy Submillimetre Wave Instrument (SWI) [12]. SWlis an

9 (SL9) type” impacts [6]. In the past 15 years, sev- instrument proposed for the payload of the Jupiter Icy
eral studies suggested that water in the stratosphere oMoon Explorer (JUICE). This instrument will observe
Jupiter originated from the SL9 comet impacts in July water and the other SL9-derived species in Jupiter with
1994, but a direct proof was missing. a higher spatiotemporal resolution than Herschel to

We will report the first high S/N spatially resolved ~constrain its 3D stratospheric circulation.

mapping observations of water in Jupiter's strato-

sphere carried out with the Heterodyne Instrument for

the Far Infrared (HIFI) [7] and Photodetector Array Acknowledgements

Camera and Spectrometer (PACS) [8] instruments on-

board the ESA Herschel Space Observatory [9]. These

observations have been obtained in the framework of

the Guaranteed Time Key Program “Water and related

chemistry in the Solar System”, also known as “Her-

schel Solar System Observations” (HssO) [10]. In par-

allel, we have monitored Jupiter's stratospheric tem- References

perature with the NASA Infrared Telescope Facility

(IRTF) to separate temperature from water variability. 1] | arson, H. P., Fink, U., Treffers, R., and Gautier, III,
We will present the results recently published by  T. N., 1975. Detection of water vapor on Jupiter. ApJ,

our team [11]. Water is found to be restricted to pres- 197, L137.
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Figure 1: Column density of water (in crf), as de-
rived from the 66.4um map. Jupiter is represented
by the black ellipse, and its rotation axis is also dis-
played. The beam is represented by the gray filled cir-
cle in the lower right corner. In the southern equato-
rial region (0-25S), the emission maximum identified
in this map is most probably caused by a temperature
effect and not by a local maximum of the column den-
sity. Taken from [11].
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