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Abstract

The NOMAD (“Nadir and Occultation for MArs
Discovery”) spectrometer suite on board the
ExoMars Trace Gas Orbiter (TGO) has been
designed to investigate the composition of Mars'
atmosphere, with a particular focus on trace gases,
clouds and dust. The detection sensitivity for trace
gases is considerably improved compared to previous
Mars missions, compliant with the science objectives
of the TGO mission. This will allow for a major leap
in our knowledge and understanding of the Martian
atmospheric composition and the related physical and
chemical processes. The instrument is a combination
of three spectrometers, covering a spectral range
from the UV to the mid-IR, and can perform solar
occultation, nadir and limb observations. In this
paper, we will report on the status of the instrument,
and present the first results obtained during the
commissioning phase and then the Science phase
which started in April 2018.

1. Introduction

NOMAD will conduct a spectroscopic survey of
Mars’ atmosphere in ultraviolet (UV), visible and
infrared (IR) wavelengths covering large parts of the
0.2-4.3 um spectral range [1,2]. NOMAD is
composed of 3 spectrometers: a solar occultation
only spectrometer (SO — Solar Occultation) operating
in the infrared (2.3-4.3 pm), a second infrared
spectrometer (2.3-3.8 um) capable of doing nadir, but
also solar occultation and limb observations (LNO —
Limb Nadir and solar Occultation) [3], and an
ultraviolet/visible spectrometer (UVIS — UV visible,
200-650 nm) that can work in the three observation
modes [4].

NOMAD will provide vertical profiling information
for atmospheric constituents at unprecedented spatial
and temporal resolution. Indeed, in solar occultation,
the vertical resolution is less than 1 km for SO and
UVIS, with a sampling rate of 1 s (one measurement
every 1 km), and occultations will range from the
surface to 200 km altitude (height-dependent
sensitivities for species will be presented in this
paper). NOMAD will also provide mapping of
several constituents in  nadir mode with an
instantaneous footprint of 0.5 x 17 km? (LNO
spectrometer) and 5 km? (UVIS spectrometer)
respectively, with a repetition rate of 30 Martian days.
The TGO orbit will allow NOMAD to sample a wide
range of local times, hence strongly improving
existing climatologies for water vapour and carbon
monoxide, and developing new climatologies for e.g.
HDO and methane. By providing the best-to-date
measurements of H,O and, co-located and
simultaneously, HDO, hence D/H, NOMAD will
contribute significantly to improve our knowledge of
the Martian water cycle and the hydrogen escape
process, and as such to the long-term fate of the
Martian atmosphere. A highly sensitive monitoring
of the well mixed, moderately long-lived gas CO will
allow NOMAD to provide better insights in
important mixing processes related to trace gases that
are enriched upon condensation of the main
atmospheric constituent, CO,. NOMAD will also
allow for a highly sensitive diurnal monitoring of
CH, throughout 1 Martian year, allowing for the first
time to assess and understand the presence or
absence of this unstable organic trace gas, and in the
case of confirmed presence, to provide constraints to
its origin and fate.



2. Status of the instrument

The Mars commissioning phase started in early
March 2018 just after the end of the aerobraking
operations which placed the spacecraft in its final
circular orbit around Mars. A series of observations
were planned to assess the state of the instrument,
including calibration observations and observations
dedicated to test the thermal dissipation within the
instrument. Observations were performed to verify
the pointing accuracy. We will present some results
of this analysis showing that the instrument is
performing as expected.

3. Preliminary results

Science phase started in April 2018. Since then
NOMAD performed solar occultation and nadir
observations using different options to test the
instrument under various conditions. Several
atmospheric species have been targeted, delivering
profiles from solar occultation from 200km down to
the surface and integrated abundances from nadir
measurements. Observations optimized for the
detection of dust and clouds have also been
performed. The nominal strategy for solar
occultations consist in measuring 5 different spectral
intervals within 1 s, to derive densities for CO,, CO,
H,O/HDO, CH,, and dust. Nadir observations were
carried out using different numbers of spectral
intervals recorded sequentially to investigate the
signal to noise ratio. These measurements also
focused on the same species as mentioned above. We
will give an overview of the results so far obtained.
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