About Mars, its atmosphere and the




* Exploration of the Planet
- MisSsions
- some discoveries

* Martian atmosphere

* Dust in Martian atmosphere, what we really know about it?
* Scattering on Martian dust

* Scattering matrix (of Martian dust analogs)

* Some results

* Some conclusions
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Extensive*knowledge = Succesfull  Failc

Launch/ Mission MNation/

/status /agency

1963 Mars 1 USSR

1964 Mariner 4 NASA

1969 Mariner 6 NASA

1969 Mariner 7 NASA

1974 Mariner 9 NASA

1975 NASA Viking 1 Orbiter/Lander
1975 NASA Viking 2 Orbiter/Lander
1988 Phobos-2 USSR

1996 mission ended 2006 Mars Global Surveyor (MGS) NASA

1996 mission ended 1997 Mars Pathfinder (MPF) NASA

2001-current Mars Odyssey Orbiter NASA

2003-current Mars Express Orbiter ESA

2003-current (Opportunity) Mars Exploration Rovers (MER) NASA

2003-2011 (Spirit)

2005-current Phoenix Mars Reconnaissance Orbiter (MRO) NASA

2011-current 20081111 Mars Science Laboratory,Curiosity NASA

2013-On way to Mars Mangalyvaan India

2013-On way to Mars MAVER NASA
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Dust in Martian atmosphere, what we really
know about it?

Mars « Global Dust Storm

?
Tracks




Dust in Martian atmosphere, what we really

know about it?

* size (reff, veff): 1. conditions
2. retrieval method reff = 0.058 pm,

>9 pm
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Dust in Martian atmosphere, w
know about it?

* size (reff, veff): 1. conditions
2. retrieval method reif = 0.058 pm,

>9um
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Dust in Martian atmosphere, what we really
know about it?

* size (reff, Veff):

* composition:

* shapes:

1. conditions < A
2. retrieval method ref = 0.052% .

MEX atlas 2 Lot N

all rovers coherent chemical 1. =~ » = = = & =
Small influence of bedrocks ;@““ TH i e
Carbonates, e.g. (few percent = = 4§
Spectral analogs <l '

irregular (Phoenix microscope image)
Modeling the sky brightness changing the shape (size)



Scattering on Martian dust

— Mie, i =14um,v_. =0.2

Mie, Lo =1.5um, Ve = 0.2
— - D/L =1 cylinder, Wolff et al.
— - Tomasko et al.
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Scattering matrix

Intensity
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Measured scattering matrix

(of Martian dust analogs)

* we have measured 4x4 scattering matrix of:

Past volcanic activity

- Basalt on Mars
- JSCs samples (palagonites, one dehydrated) Spectral analogs,
- Montmorillonite palagonite weathering

- Calcite product of basalt




Measured scattering matrix
(of Martian dust analogs). Some results.
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Measured scattering matrix
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