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at Mars (SAM) suite on the Curiosity Rover that landed in August 2012. TLS is a two-channel i

tunable laser spectrometer (3.7 kg) using an Interband Cascade (IC) laser at 3.27 um for methane ‘ & oddafonand

measurements, and a near-IR tunable diode laser for measurements of water and carbon dioxide  File ? i
Wi

isotopes. To date, TLS has measured in CO, the isotope ratios 3C/12C, 80/160 , 170/160 and 13C¥0/
12C160; and in water the isotope ratios D/H and 80/%0 in both the atmosphere and gases evolved

from pyrolysis of soils and rock samples. Only methane search results are reported here. e s, “
Storage
Methane in the atmosphere of Mars is a potentialagure of ongoing or past biological WATER waterrock . LUSUEL Grprma
activity on the planet. During the last decadett=based telescopic and Mars orbit remote eactions? /s

sensing instruments have reported significant aBnees of methane in the Martian
atmosphere ranging from several to tens of pantbii®n by volume (ppbv). X R
Observations from Earth show&plumes of methane with variations on timescales much 81-pass Herriott cell  Foreoptics chamber
faster than expected and inconsistent with locdlzstches seen from orbit, prompting of path 16.8 m
speculation of sources from sub-surface methanoagetetia, geological water-rock
reactions or infall from comets, micro-meteoritesnterplanetary dust. From
measurements on NASACuriosity Rover that landed near Gale Crater!bAugust
2012, we here reponb definitive detection of methanein the near-surface Martian
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atmosphere. Otin situ measurements were made using the Tunable Lasetr@peter ® @

(TLS) in the Sample Analysis at Mars (SAM) instruthsuite that made three separate % : o
searches on Martian sols 79, 81 and 106 aftertt@nd@he measured mean value of 0.4 T i Lu:::[ﬂ::‘;ﬂxf“ L
ppbv corresponds to ampper limit for methane abundance of <3 ppbv at the 95% . To SAM

confidence level. Mars air in turbo-pump
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Niethare region Sean region 2 — €O, only AF ultr?-hlg_h res.olutlon, TLS resolves the R3
“line” into its triplet components E, F, G
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The IC laser was invented (Rui Yang et al.) and
Laser Wave Number (em ™)

developed by researchers at JPL’s Microdevices

Scan region 1 - CO,, H,O Scan region 2 — H,0 only Laboratory (MDL). For TLS, it produces single-

z A BC B E BC D EF GH mode output of ¥5 mW at 245 K. The laser is
H g ac"ol ™. 0 H"o scanned over the methane region every second
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Mars methane at Gale Crater (4.5°S, 137°E, Ls=157): Expectations = - =
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under a contract with the National Aeronautics and Space
Administration (NASA). The TLS instrument was built at JPL and
delivered to NASA GSFC for integration into the SAM suite.
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