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OGHOBHble HanpasaeHna-nccneqoBaHuin

* AHaNN3 UIMHTepnpeTaLnsa HabtgeHUN co
cnyTHMKoB «Mapc IKecnpecc» n «BeHepa
JKcnpecc»

* HaszemHada cneKkTpocKkonuna BeHepsbl 1 IMlapca

* TpexmepHble Mmoaean-LINPKYNALNN B
atmocdepax Mapca, BeHepbl n TutaHa u
DOTOXMMHUYECKME MOAENN STUX aTMOCHEP

e [loarotoBKa*HOBbIX NAAHETHbLIX:MNCCU U
Pa3paboTKa U U3TOTOB/IEHWE HOBLIX TPNOOPOB
O1A NNAHETHbIX UCENEea0BaHNN
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CIMUKAM- mHOrohyHKUMOHANbHbIA CNEKTPOMETP AN
uccneposaHua atmocdepsl Mapca, B TOM 4ncne MetToaom
HabnoaeHun 3atmeHnn ConHua n 3se3n.

Koonepauus: ®panuns, Poccus, benbrusa, CLUA
Poccuinckuin Bknag 8 CIMUKAM — oyHKUMOHANbHO
3aKOHYEHHbIV KaHan — cnektpomeTp 6nwkHero UK
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The North Pole
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Annual water vapor cycle by SPICAM IR (Trokhimovsky et al. 2012)
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Example of water vapour loss

during global dust storm at MY28
(seasonal dependence for H,O
averaged on latitude stripe (-45:-55))
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Summary

* (Good dataset of four Martian years for further analysis

*  “Nothing” else to add to the retirement algorithm

* New solar spectra, resulted in more then 10 % increase of water vapour abundance for polar cap, and up
to 20% increase for other areas.

* For the first time water vapour map for MY27 with dust-aerosol (years 28 and 29 coming up soon), to be
compared with GCM and other instruments results.

Dust optical depth

Dust optical depth



[paBUTaUMOHHbIE BOMHbI B aTMochepe Mapca Ha KapTax
AHeBHoro ceeveHna O, 1.27 Mkm
¢ =55-75 S, Ls =170-182

O;+hv > 0,(a's,) +0, 0.20<A<0.31um

Ob6HapyKeHbl BNepsble.

OCHOBHbIM TPUITEPOM FPaBUTALMOHHbIX BOJIH B B
BbICOKMX LUMPOTAX FOXKHOMO NMoayLapua ABNAETCS
TonorpadwuA.

Estimated fluctuations for integrated airglow in %
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N306parkeHna amuccum O,, NONYyYEHHble Amnantyga rpaBUTaLMOHHbIX BOJH.
runepcnekTpometpom OMETA, HanoxeHbl Ha HanoxeHo Ha Tonorpadwuio . Pesynbrat
anetumetputo MOLA MGS. me3omacwTabHoro mogenmposanma GCM



SPICAV VIS-IR AOTF spectrometer
(Korablev et al. 2009)

Short-wavelength range Long-wavelength range

Spectral range 0.65—1.05 ym 1.05-1.7 ym
Spectral resolution 7.8 cm-1 (1600) 5.2 cm-1 (1500)
FOV 2 ° circular (0.07° in occultation mode)
AOTF TeO2, Two actuators, Aperture 6 x 4mm?, 2°
Detector Two bicolor diodes (Hamamatsu K3413-05)

"' Science modes:
Nadir:

1 day side (H,0 above clouds, clouds top variations, polarization);
) night side (0.9-1.3 um windows, H,0 near the surface, 0, A, at 1.27 um)

Solar occultations (atmospheric structure above the clouds, clouds properties,
particle size, extinction from 0.7 to 1.7 um)

Limb (0,4, emission at 1.27 pm, cloud structure)



BepTtukanbHoe pacnpeneneHue OTHOCUTENbHOrO COAEpXaHUS
SO, u SO Ha BeHepe (Belyaev et al. 2012)
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Altitude, km

Vertical distribution of H,0 above and within the upper
clouds (Fedorova et al. 2012)
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1.38 um 55-68 km, with uniform distribution mixing
ratio varies from 4-12 ppm
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from 2.56 um 68-70 km,
uniform distribution with mixing ratio 3-4 ppm

The altitude range of the spectral sensitivity to water vapor
profile in 1.38 um is very wide: 55-70 km

Located to 5-8 km below t=1 level

The band looks to be more sensitive to water distribution
within a lower layer of the upper clouds where a gradient of
water should be strong than to the water distribution above

the cloud top level



Wind tracking (VMC UV/Vex): Long term variations (Khatuntsev et al. 2012)

Zonal speed evolution
* During more than 9 Venus
years of the Venus Express
X manual (120 orbits) observations the mean zonal
+ digital (555 orbits) ~ * speed was in the range of 85 -
115 m/s with some trend to
increase over this period;
* Results for the same
latitudinal zone agree with:
= Mariner-10 (~92 m/s),
(Limaye and Suomi, 1981),
= Pioneer-Venus (91.8t3 m/s),
— prs ( Ross'ow et al., 1990),
—— = Galileo ( ~103 m/s), (Belton
et al,, 1991).
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Mean zonal wind profiles for cloud tracking
seasons obtained by visual method (black at
upper figure);

Zonal speed variations were observed from
season to season at low and middle latitudes.
It was confirmed by correlated method (red).
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A slow trend is observed over the time scale
of ~2300 days and might be a manifestation of
the solar activity

Latitude, deg




Ha3zemHble HabntoaeHna Mapca u BeHepbl

* NASA IRTF, laBanun, ropa MayHa Kea,
4.2 km, P =0.6 6ap, H,0 =2 mm

* Teneckon D = 3 m, cnekTporpad
CSHELL, obnactb cnektpa 1.08 — 5.6
um, v/6v =40 000



NASA Infrared Telescope Facility



http://en.wikipedia.org/wiki/File:Afshin_Darian_-_NASA_Infrared_Telescope_Facility.jpg
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Search for methane on Mars
(Krasnopolsky 2012a)
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Search for DCl| on Venus
DCI/HCI 240

+ 40 (Krasnopolsky 2012b)
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YnucneHHoe moaenmpoBaHme nnaHeTHbIX atmocdep (Rodin et al. 2012)

TpexmepHble mogenu oben LMPKyaauum MuKkpodusmka obnakos n asaposonei

Mapc TuTaH: - 0
PacnpocrtpaHeHue nnaHeTapHbIX BOJIH B 30Ha/IbHOM MNOTOKe - pacnpegeneHve
E Uru KUM LLUKJIOM NNAHEeTbI no 3apAafam
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no pasmepam
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Photochemical model for Venus middle atmosphere (Krasnopolsky
2012c): calculated and observed variations of SO,, SO, OCS, and S,
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Photochemical model for Titan: 83 neutral
and 33 ion species (Krasnopolsky 2012d)
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Chemical kinetic model for Venus lower
atmosphere (Krasnopolsky 2012e)
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rETepOp,VIHHin;I CNeKTpomeTp CBepPXBbICOKOIo paspeweHuA
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Jk3oMapc: Trace Gas Orbiter .
Poccuiickme npnbopbi: ACS R

Atmospheric Chemistry Suite (ACS) — Komnnekc npubopoB Aans
N3y4deHnsT XMMUYECKOro coctaBa atMmocdepbl U knnumarta. CoctouT m3
TpexX CNEKTPOMETPOB N cnUcTeMbl cbopa Hay4YHoM nHdopmaunn. Macca:
33.3 KI.

Pycanka (MKC)

Quwenne-cnektpometp (6nwxkHnn UK. 0.7-1.7 mkm, R~20000) gn4d
MOHUTOPUHIa U N3MepeHns BepTukanbHblx npodunen CO, H,O, O,,
nccnegoBaHus OHeBHOro ceBeyeHust O,, NOUCKA HOYHbIX CBEYEHWUW.
Macca: 3.5 kr. QHepronoTpebnenue: 15 BT.

ACS-NIR

TUMM (®-T)
dwenne-cnektpometp (cpegHun WK: 2.2-4.4 wmkm, R>50000).
N3mepeHnss meTaHa, oTHoweHna D/H, nouck masnbiX COCTaBNAIOLLMX,

ACS-MIR nccnegoBaHua aspo3ons. Macca: 12 kr. QHepronotpebneHune: 20 BT.

®ypbe-cnektpomeTp (2-25 Mkm, 0.2 cmt). MOHUTOPUHT TPEXMEPHbIX
nonen Temneparypbl, aspo30fs, KapTUpOBaHWE U LETEKTUPOBAHUE

ACS-TIRVIM Manbix cocTtasnawwmx. Macca: 12 kr. QHepronoTtpebnenue: 20 BT.




* PEMOHT M OCHaWEeHne nNoMeLLEeHNN
Nnabopatopun Ha PnsTexe

* [loAroTOBKa M YTEHWE NepBON YaCTH
Kypca nekupmn «CrneKkrtpockonua u
DOTOXMMMA MSIAHETHbIX aTMOChHEP »

* HazemHble HabnoaeHna Mapca (B

qHBape n mae) v BeHepsl (B mapTe u
asrycte) Ha NASA IRTF



