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/ \ UVIS solar occultations

UVIS channel

* Nadir and Solar occultation
* Climatology of Ozone, UV level
* Dust, clouds

UVIS channel

* Wvl range: 200—650 nm
e Spectral resolution: 1-2 nm
* Vertical sampling : <300 m

* From April 2018 to August 2019:
» 2738 solar occultations!

NOMAD 1st year
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77N Ozone 1 year of NOMAD observatlons

/\/

Lat

Latitude (degree)

0

-30

-90

03/2018 06/2018 09/2018 12/2018 03/2019 06/2019

801
60 1
401

201

—-20

-40

—-60

30w

-60

W

_80,

0 30 60 90 120 150 1 L80 210 240 270 300 330 360

s

R
"Do:

15

J
\ 5

CLo wee mmwean
°

.-\
(.. e o0 oom-.\

150 200 250 300 350 40

Solar Longitude (degree)

Local solar hour (hr)

May (Ls ~ 180-185)

July (Ls ~ 205)

September (Ls ~

250°)



7 /.\_Martian atmosphere @the terminator

A

e -

Atmosphere simulated by the 3D GEM-
Diurnal cycle of ozone (3D GCM) Mars GCM (Neary, L. et al., 2017).

—complex photochemistry driven by the
solar illumination

o
=

approximate height [km]

—rapid timescales of photochemistry at

a0 sunrise and sunset

pressure [Pa)

— Ozone (O,) is more abundant during the
nighttime, especially above 40-50 km.

20

—As the Sun rises, the destruction of O,

N although stronger in the high atmosphere,

te-08  1e-08  le-07  1e-0E  le-05 is observed at all altitudes.
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7 ~\ A Radiative transfer code: ASIMUT

* Possibility to retrieve columns and/or profiles of atmospheric
constituents simultaneously from different spectra, different geometries
1,
(T SPEclfoscopy % —2I
< Vmr -3' Line-by-Line . .4.
Surface ¢ Contnua Byt
< Emissivity, Temperature
ASIMUT
\/ :
Spectia > e | | St fof 2 / 2 l
Aerosols OEM parameters ( .
++ Parameterization (Mars) % A priorix, S . : e
< Scat. Properties < Covariance matrix S,, S,

New improvement: consider the gradients across the terminatqr;

nator Foottom 2o,
— Temperature and total density gradients Day side e
— Density gradient for specific species (here: O,)
Vandaele et al. 2008 A \
Piccialli et al., 2019




ASIMUT: inputs

* Preliminary Retrievals:
— Input atmosphere: GEM-GCM profiles at specific
location
— No gradients: spherical symmetry
— Straylight correction partly implemented

11



O, maps (4/2018 —9/2019)
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Solar Longitude
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O, maps (4/2018 —9/2019)
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O, maps (4 —7/2018)
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O, maps (2/2019)
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7N Oy maps (2/2019)
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Retrieval of ozone from UVIS solar occultations:

between April 2018-August 2019

e The Radiative Transfer Model used at BIRA-IASB, ASIMUT, is
implemented for UVIS/NOMAD data.

 Ozone abundance is higher at high latitudes

* We observe two ozone layers: one below 30 km and a second
layer at between 30-40 km. An upper layer at 60 km need to be
confirmed.

 Future work:

— Take in account gradients along the line of sights
— Retrieval of aerosols

— Climatology of ozone and dust (and comparison to H,0)



