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Methane on Mars ?
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Water on Mars ?




Credit: ESO/M.
Kornmesser/N.
Risinger
(skysurvey.org),
Creative
Commons:



http://sitn.hms.harvard.edu/flash/2015/water_mars/skysurvey.org

E PO RTS Science, 2003

Detection of Methane in the
Atmosphere of Mars

Vittorio Formisano,'® Sushil Atreya,z Thérése Encrenaz,’
Nikolai Ignatiev,*" Marco Giuranna'

We report a detection of methane in the martian atmosphere by the Planetary
Fourier Spectrometer onboard the Mars Express spacecraft. The global average
methane mixing ratio is found to be 10 + 5 parts per billion by volume (ppbv).
However, the mixing ratio varies between 0 and 30 ppbv over the planet. The
source of methane could be either biogenic or nonbiogenic, including past or
present subsurface microorganisms, hydrothermal activity, or cometary
impacts.
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Detection of methane in the martian atmosphere: evidence for life?

Vladimir A. Krasnopolsky **, Jean Pierre Maillard °. Tobias C. Owen©

Strong Release of Methane
on Mars in Northern Summer 2003

Michael ]. Mumma,* Geronimo L. Villanueva,®* Robert E. Novak,® Tilak Hewagama,®*®
Boncho P. Bonev,>* Michael A. DiSanti,* Avi M. Mandell® Michael D. Smith?




Methane abundance (ppbv)
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ExoMars Trace Gas Orbiter
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Trace Gas Orbiter
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The NOMAD instrument L-‘
on-board ExoMars Trace Gas Orbiter (TGO)
L. Trompet {1,2), A. C. Vandaele [1}, Fr. Daerden (1}, |. B. Thomas (1), M. Lepére(2),5. Acki(1}, UNIVERSITE

C. Depiesse (1), J. Erwin (1], L. Meary (1), A. Piccialli{1}, B. Ristic {1}, 5. Robert(1), 5. Viscardy (1}, DE NAMUR
Y. Willame (1}, V. Wilquet {1}, G. Bellucci (3}, J.-J). Lopez-Moreno (4], M. R. Patel {5}, and the HOMAD Teain

1) The Foyal Esigian insithide for fpsoe Asroncemy (LA BE-EIRA) (2) Ressarch Unit Lassrs and Epscfroscopies (LLE), ILEE, UNsmur (3) insithido os ;
Asfrofisios de Andsiucis (Lad), Epain, (4) isithio Mazionsie o Astrofisios (IMAF), Haly(E) Opsn Universiy (OU), L.

helspo The NOMAD =pectrometer suite maps the composition and distribution ofthe atmozphere of Mars in unprecedent
details, fullfiling many ofthe scientific objectives ofthe joint ESA — Roscosmos ExcMars mission.

NOMAD Observationmodes

Solar occultaton measwement adir meas
NOMAD {Nadi and Ocoulston for Mérs Diecovend & one of the four Madir messumment

instruments on-board the TGO, It consElE of 3 sute of three high-

resoliton spectromates covering the UVveible and infrared ranges, —
operating in sobr occutation, lmb and nadir-viewing modes. It actuslhy
generates 3 huge dstasst of Marten amospheric obsenvations across 3 . .
=ctral rangs - i = -
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TGO calendar
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Scientific Objectives

= Detectionand mapping of thekey constituent of the
Martian atmosphers 20-250z0 [1]. 2000, Thoet (2]

= Order-cf-magnitude incresse in spectral resolution H:0, HDO, HO: 1502008, TOOPER, 1pEn 1]
allows measurement of previowsly unresolvablegas [=] ]
species, e.g. isctopologues. HCL, WO ‘2530000, S00m 1]

- Characterisation of thespatial and temporal variability ) ET—T
R v et e S

- Detectionof sources and sinks of trace gases, such as RN Frdoout, 150 2oovel, TSkl
regicns of surface volcanism/ cutgassing and - o= LSELll
atmeospheric production. [8] _— e

+ Simultaneous infrared and UV-Visible cbservations o 152 5eem 0F DL Srm s i
together candistinguish dust fremice asroscls [2], [4] 0; S0 () (2], 000 1) [1]

Refarenoes: [1] Roberl, 5. (2015) EGU Posier 201510125 [2] Drummond, R (301) Planetary and Space Sclence, 55, po. E30-255: [3] Wikquel, V. efal (20050 J. Seophys . Res. 14 S 4]
Drummone, & e sl (2013, EFSC Posier 2013175 [5] Vanesis, A st al (2005, J Geoonys. Ses, 13 (5] Manke, A e sl (200%) Covos Sqress, 17, g 20052014 - [7] Panel M. R (2014

Sifn imemational WorSn0D o7 The Mars stmosonene (2] A C Vandssie (015 Flanetsry ang Space Schence, 19, pg 233248




