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BRI

- Mast Camera (Mastcam)

- Chemistry & Camera (ChemCam)

- Alpha Particle X-ray Spectrometer (APXS)

- Mars Hand Lens Imager (MAHLI)
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- Radiation Assessment Detector (RAD)

- Rover Environmental Monitoring Station (REMS) &l [7] - [l
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- Dynamic Albedo of Neutrons (DAN)

- Mars Descent Imager (MARDI)

- MSL EDL Instrument (MEDLI) Suite
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Fig. 2a. The spectra, averaged over typical regions: 1 - ¢ <35° Ls=20-90°% 2 - ¢ < 35°,
Ls=270-310° 3 - 10° < ¢ <+10°, Ls=75°; 4 — “cold collar’, @ = 60 - 80°; 5 — N-pole, ¢ >
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top show the position of the spectral channels, which were chosen for aerosol retrieval.



Intensity (Erg sec”’ cm® ster’ um™')

Hh E NS DERE: E ZE IR I

Wavenumber (cm')

4600 4500 4400 4300 4200 4100

L}

Gases Active In 2.3 um Window

« CO

2.3 24
Wavelength (um)

a Wavenumber (cm’)
4000 4300 4250 4200 4150 4100
T m - Y Y Y Y Y
1 =~ [ —Double BestFit CO Profile )
i E |- Half Best Fit CO Profile 4
HO| - i i}
o
@ 200 |- —
€ o . i b
© o 7
<y
S
&
2
S
=
P
25 2.3 235 24 2.45

Wavelength (um)

Pollack et al., Icarus 103, 1, 1993



ALTITUDE, km

100

WEFRNDE

90—

20

10

> 14.7 um

i ' I r l
14.7 um
SUNLIGHT

| 4 ’ T !

REFLECTED
SUNLIGHT 13.5 ury’11.5 um 23/‘17/

" LOWER CLOUD

(%

~
[ 2.3 um B
. c80K AZUZKDIIRA
N Hm == \|r. —_ '":
EMISSION :‘F—:E:*ﬁlﬁéi%)jﬁi&ﬁ’f
FEGIONS F— BRI

\\tj 2 pm 780 K

i | ] L ] 1 ]
600 800 1000 1200

TEMPERATURE, K

EELA
[TV

ERLEL)



Altitude (km)

Fon-EEZDWERAEST M

100 — RLLEEELL SR RN I RLL SRR

. =
~ ~ OCS HDO SO, H,0 co N
‘ p— e
HF!! o
80— i i N —]
— |\ . f‘\ 3 P
- i \‘ \\‘“ ‘ -
fmrcr ‘ \- - '
60 - N e TN ] i
B I . IR
i |
- . .\"-.. '-' ' : —-4
40— . ! T / o —
- | 4 ) { | =1
e ! '-..\I. ! -
N ! - 7
20— | | s =
= | l I 1 .
: <
N b : | I - b
- : ~
o L ol ood ol cadwd 3 oeod” 1o

10° 10 107 10° 10°  .0001 .001
Mixing Ratios

Pollack et al., Icarus 103, 1, 1993



T T Y T T T T T T T T ¥ T T
[
¢ rot Ha0 COp V2 HpO
J T T Ty T T Y T — L) | Tt E j
g H2504 HaSO4 E
i 260— '-\—"TZ_FO_'Q ¥4 _gOg '53 »-f—?a -
 ano] Eﬁ.l
§ 240f 1 Y I /
+ ~ 1
@ 2p0r -
o L i
£ 200} 4
¥ - 1
B

] [ 1 |1 1 Il 1 [l 1 i Fi 4 | S 1

400 600 800 1000 1200 1400 1600

Wavenumber, em™ !

ENEGESET )

8.6um

INAINR



KNERELIED 75 IV e |
Ao eENNE TN/ "‘&é o

VTS ERIZ6/ NV (308.6. 312.5, S ety _
317.5.322.3.331.2. 360.0nm ) Z 1 B ﬁ T (%
Lfs Ty‘yﬁﬁ%d)ﬁﬁ%*ﬁfﬁ ;20 we 2%53’*"3‘33—'_3%1

WAVELENGTH /am

BEEAY >

L A1) —#EL ‘
%t it B




ADEOS TOMS Total Qzone for September 12, 1996

Dobson Units




EZHAXS (CAM)

SNV K75

tﬂ%ﬂ;&l( (17

gilfiT—yMSRE
(TEDA)

‘| TANSO-FTS :

BENRAAGAC Y

 ARBEICKL

TANSO CAl :

XKV KPYFF

- I70OVILEVY

SNV K75

BEMNEARABRAZRMEE

[LV5E 1 (GOSAT)

CO2= D&

90 | |

60 —

-60 —

‘©JAXA/NIES/MOE

— :
r—-—~-~k“—~£{ _//‘w 360 370 380 390
XCO,(ppm)

-180 -150 -120

T T
-90 -60

gg(g)

I I I | |
90 120 150 180
20100101-0131(Ver.00.50)



h ENSOERE]: NE AR (Mumma et al. 2009)

[ CH,r R1 H,0 H,0 C H,0 H,0 CH, - RO H,0
L 1 i . -
g 1 l " . : : .
g I 1 | ' | 1
b " i1
E !
A N e 1 : : :
E oAb | '
- 0
Arabia Terra i " ] :
Nili Fossae - x25 ' i x10 i ] | I x25 l xi0 |
sub-solar : ! ' > f
| T | . :
I
: ! | [ ]
| ]
: y | [ ]
: N
L .
I’ () : | [
” ] ] I
..... ) 1 p 1 [l
e J 3 | [
) " | 1
) ; | [
4 ()
.......... ' ' |
2 PN oo L VTP PPPTOTITT! PROTOTOTS PYOTPL ! ]
Argyre Crater
S
3040 3039 3038 3037 3036 3035 3034 3031 3030 3029 3028 3027 3026
Frequency in Mars rest frame [cm™] Frequency in Mars rest frame [cm™)

* KEzaXELc D ER A



BN DERA: X

Methane abundance [ppb]

Latitude

290
West Longitude

330 310

=

—

270

AR (Mumma et al. 2009)

Geological provinces

! Hydrated

e J:'.:’; |45
Sub-surface Minerals i
| Hydrogen ‘
30
15
0
“Volatile-Rich 5
| ([ _ Substrate )
| S 30

310 290 270
West Longitude

330

Fig. 3. Regions where CH, appears notably localized in northern summer (A, B, and B,) and their
relationship to mineralogical and geomorphological domains. (A) Observations of CH4 near the Syrtis
Major volcanic district. (B) Geologic map of Greeley and Guest (45) superimposed on the topographic
shaded relief from the Mars Orbiter Laser Altimeter (46). The most ancient terrain units are dissected
and etched Noachian plains (Npld and Nple) (~3.6 to 4.5 billion years old, when Mars was wet) and
are overlain by volcanic deposits from Syrtis Major of Hesperian (Hs) age (~3.1 to 3.6 billion years

old).
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Magellan radio occultation
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