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_ExoMars 2016: Trace Gas Orbiter
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NOMAD ACS

« Atmospheric composition: mapping & vertical profiles
* Improve climatologies (ozone, UV level) g
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« Atmospheric composition

Schiaparelli

TIRVIM
MIR

= NOMAD Atmospheric compositio
High resolution occultation (CH., 03, trace species, isotopes
and nadir spectrometers dust, clouds, P&T profiles

UVIS (0.20 - 0.65 pm) A/A ~ 250 SO/ [Linb Nadir
IR (2.3—3.8 um) A/AX~ 10,000 SO |Linb fNadir
IR (2.3-4.3 pm) A/AL~ 20,000

FREND

» Maps of hydrogen in the soil
» Monitoring neutrons and
charged particules

CaSSIS

* Images of surface features
* Map regions of potential sources of
trace gases

CassIs
FREND




CONINKLIJK BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAL D’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF { KONINKLIJK BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAL D'’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKL!

BIRA.IASB

NOMAD : Science Objectives

Deuterium Enrichment
of Water on Mars
G0

Chemical composition

Detection of a broad suite of trace gases
and key isotopes
CO,, CO, O3
CH, related : CH,, 13CH,, CH5D, C,H,, C,H,,
C,Hg, H,CO
Escape processes : H,O, HDO -> D/H
Volcanism related : SO,, H,S, HCI

Mars Climatology & Seasonal cycles

3D spatial & temporal variability of
trace gases and aerosols
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NOMAD : 3 channels
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SO SOIR/ Venus Express
— Solar Occultation
— IR :2.2-4.3 um
— Resolution — 0.15 cm!
— Resolving power = 22000

— Nadir, Limb, Solar Occultation
— IR :2.2-3.8 um

— Resolution ~ 0.3 cm-?

— Resolving power = 11000

« UVIS Humbolt/ExoMars
— Nadir, Limb, Solar Occultation
— UV-vis : 200-650 nm
— Resolution ~ 1 -2 nm
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Final science orbit: typical observations

* Near-circular @ ~400 km; 74° incl,;
2h period (24 solocc/sol)

TGO orbit /
direction

Nightside
nadir

Dayside
nadir

Solar occultations

LNO+UVIS nightside nadir science LNO+UVIS dayside nadir science
l SO+UVIS occultation science l SO+UVIS occultation science

Occultation precooling (no UVIS) | NO dayside nadir precooling (UVIS can operate)

LNO nightside nadir precooling (UVIS can operate) Occultation precooling (no UVIS)

Gold = Poor nadir surface illumination angles. Potential off periods to cool instrument
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 Solar occultation in the IR — SOIR/VEx

O 121 s 107 i P 50
) .
¢ S R E
A % D —>
0 EERY
315 T
<
310
@
5 Ef E EE[EEEESEE|
3 8l & & §yg3psRe
W
8 S, Suw Humy
10
0 50 10 150 A0 B0 W
Inde
ns & E E EEEEEEEE
25
g it
s " -
] o
B o1 I
2o . o
205 3 N AN |
2
.
105
I 120 120 ”?4- 150 r r—
i ) |
b 10 W w s W

Trompet et al. , AO 55, p9275 (2016)

QUE ROYAL BELGIAN INSTITUTE O

F SPACE AERONOMY KONINKLIJK BELGIS

CO, number density

Total pressure (log, ,) [mbar]

“H INSTITUUT VOOR RUIMTE-AERONC

Temperature

OMIE INSTIT

m
7
<

<

2

(a1]
L1

JT ROYAL D'AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKI

CO, & Temperature

Mahieux et al. (2010, 2012,
2015)
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Solar occultation in the UV: SPICAM UV/MEx
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A. Piccialli et al., New retrievals of ozone at the
terminator on Mars (manuscript in preparation)
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Trace gases mapping : |ASI (Earth) — CH 4 I°\&

* Retrieval of CH, on 2011-2014 Eumetsat PCC LIC data — 1200-1290 cm-' (v,)

(a) o) (c)

DOFS=1.40

10° 102 102

Retrieval and validation
of MeTop/IASI methane,
De Wachter E. et al.,
Atmos. Meas. Tech., 10,
— Apriori 4623-4638, 2017
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Trace gases, dust/clouds mappi ng -SPICAM/MEx 7
' "
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Retrieving cloud, dust and ozone abundances in the
Martian atmosphere using SPICAM/UV nadir spectra
Y. Willame et al., PSS 142 (2017) 9-25

Ice cloud retrieval in the Martian atmosphere using
SPICAM/UV nadir spectra
Y. Willame et al. (in preparation)

Y. Willame — Wedn. Talk
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Brigthness Temperature (K)
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* We are ready !

* We just need data now !
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2016 ExoMars Trace
Gas Orbiter Instruments
Investigations
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