N

N

Wide-altitude range H20O profile from ACS MIR and
ACS NIR data

Anna Fedorova, Franck Montmessin, Alexander Trokhimovskiy, Oleg
Korablev, Kevin Olsen, Alexander Lomakin, Svyatoslav Korsa, Andrey

Patrakeev, Alexey Shakun, Jean-Loup Bertaux

» To cite this version:

Anna Fedorova, Franck Montmessin, Alexander Trokhimovskiy, Oleg Korablev, Kevin Olsen, et al..
Wide-altitude range H20 profile from ACS MIR and ACS NIR data. European Planetary Science
Congress 2018, Sep 2018, Berlin, Germany. pp.EPSC2018-1150. insu-04436530

HAL Id: insu-04436530
https://insu.hal.science/insu-04436530
Submitted on 3 Feb 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://insu.hal.science/insu-04436530
https://hal.archives-ouvertes.fr

EPSC Abstracts

Vol. 12, EPSC2018-1150-2, 2018
European Planetary Science Congress 2018
(© Author(s) 2018

EPSC

European Planetary Science Congress

Wide-altitude range H,O profile from ACS MIR and ACS
NIR data

Anna Fedorova (1), Franck Montmessin (2), Alexander Trokhimovskiy (1), Oleg Korablev (1), Kevin Olsen (2), Alexander
Lomakin (1, 3), Svyatoslav Korsa (1), Andrey Patrakeev (1), Alexey Shakun (1), Jean-Loup Bertaux (2, 1) and the ACS team
(1) Space Research Institute(IKI), Moscow, Russia (fedorova@iki.rssi.ru), (2) LATMOS-UVSQ, Guyancourt, France; (3)

MIPT, Dolgoprudnyi, Russia

Abstract

While the H,O column density in the Martian
atmosphere has been characterized in depth, with
decades of monitoring by different missions, the
vertical distribution of water and its behavior in the
middle atmosphere, its interannual and seasonal
variability is still poorly understood. Direct and long-
term observations of the H,O vertical distribution in
the Martian atmosphere have been delivered by
SPICAM on Mars Express for several Martian years
[1, 2] but the Mars Express occultations are limited
in season/location, and the profiling accuracy of
SPICAM is perfectible.

Recent findings proved that water vertical
distribution plays major role in the hydrogen escape
processes on Mars and the water loss from the
atmosphere [2, 3, 4]. Contrarily to our previous
understanding, it has been discovered that water
molecules reaching altitudes of 80 km in the
perihelion season on Mars can be a direct source of
escaping hydrogen.

The Atmospheric Chemistry Suite (ACS) began
nominal science operations in March 2018 onboard
the Trace Gas Orbiter (TGO) of the ExoMars mission
[5]. ACS is a set of three spectrometers (NIR, MIR,
and TIRVIM) intended to observe Mars atmosphere.
The spectrometers can measure the vertical
distribution of water vapour in different spectral
bands providing a wide coverage of altitudes.

The H,O profile is best measured with the strong 2.6
pm band by MIR channel. ACS will be sensitive up
to 100 km with the accuracy better than 1 ppm. At
the lower altitude bound, MIR can detect water lines
down to 3 km provided the aerosol content is low.
This can help us better constrain poorly known water
distribution within the lowermost scale height.
However, measuring the 2.6-um band with MIR
requires a special secondary grating position, and

these sensitive H,O measurements can be
implemented only during dedicated campaigns.
Routine monitoring of water profiles are planned
with the NIR channel in the 1.38 um band with an
accuracy better than 10 ppm at 90 km. Such
measurements can be performed in parallel with any
other ACS channel.

In this talk we will present the first water vertical
distributions obtained by NIR and MIR channels with
the wide altitude extension from 0 to 100 km, discuss
the retrieval algorithms and specifics of observations
in different channels.
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