A promise ...
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Martian dust events




Martian dust events

~ 140m wide
~20km high

NASA / JPL-Laltech



The generator; triboelectricity

» [Charging depending on
» Grain size
» Grain composition

» Photo-detachement

» Attachement with ions and electrons
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The global circuit on Earth 8

» Constant thunderstorm current

» Fair weather electric field ~ -1a0V/m N
. Conductivity
» Fair weather current ~Z2pA/m?

J

lonospheric resistance

Sprites
(ions flux)

Radioactive
decay
(a & v)

Triboelectricity
& convection

Ground resistance



A Martian global circuit 777
» More variability
» 500 V/m with a regional/global dust storm
» 0,1 V/m with only dust devils (Aplin 2006)

» [lobal measurement for a local value
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Lite on Mars?

» UV dissociation > short methane lifetime
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Electric fields and oxidants species

» Large e-fields > energized electrons > oxidants species > organics removal

T, —
17 T T T T - 107
~ 10 »
E al) w0
S £
> 2 108
= g
Vp]
C
5 S 0+
T 1076 - ©
C C _g 10°
& 3
= T 07+
o e
Q
] L
C()\l .E- 10°
1]
o 1015 | | | R R E 1072 . , \
L 0 10 20

0 5 10 15 20 25
Electrostatic Field (kV/m)

Atreya & Delory 2006



Dust dynamics

b

Fy~Fg=~Fg
For E=10 kV/m and Q=10-16

C
(Farrell 2006)
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Schumann resonances

Generator :
thunderstorms

Low 0, &
~symmetric
lonosphere :

resonance
maintained




Schumann resonances: on Earth

» Predicted in 1952 by Schumann

» Observed in 1960 by Balser & Wagner
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C/NOFS Orbit 666 -- 31 May 2008
Composite Nighttime Spectrum -- 15:10 - 15:57 U.T.
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Schumann resonances: on Mars 777

Generator :
dust events ?

GCRs :
faint
nightside
ijonosphere
EUVs :
Dayside
jonosphere lonosphere
asymmetry :
poor quality
High o, factor Q
on dayside :

resonance damping fn(Mars) = 2 - f,(Earth)



frequency (Hz)

Schumann resonances: on Mars 777

» Simulations
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Longitude (¢)
Longitude (¢)

20 40 60 80

E for Low Dust

s 150
Q (]

3 S 100
=4 2 50
o o

-l - |

20 40 60 80
Frequency (Hz) Frequency (Hz)

Ioleds-Redondo 2017



How to measure it ?

» For electric fields: field mills 3 instruments
» For high frequency (> 30Hz): antenna Heavy

» For the conductivity: conductivity probe Need for power
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Far ExoMars 2016

» Very limited power
» Strict mass budget Methast

Retroreflectors

MarsTem
SIS

MetWind
DREAMS-H

MicroARES

DREAMS-P

» | instrument for all 3

E(z)
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Micro-ARES: potential and relaxation ()

» Atmospheric Relaxation and Electric-field Sensor
» In the DREAMS package

» 300g and 300mW

» Electric field and conductivity interleaved
» Trickier to process

» On Schiaparelli > perturbations o
» Modelling work @ .




Micro-ARES: Field tests

11/07 /2014 Dust-devil detection
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The atmospheric conductivity

lon and electron density profile for hour angle0 deg

» Llectro/photo chemistry o e
» C[harge carriers content S
» Positive ions
» Negative ions
» Electrons
» Charged aerosols e w e o
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r Micro-ARES: Finite elements

» Electrostatic modelling

Slice: Electric potential (V) Contour: Electric potential (V)

» But the medium charge
carriers are left unperturbed




Micro-ARES: Plasma approach

» Model and experiment in Radon chamber
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.. the demise




And atter ?

» Instrument is developed and high TRL

» Dust package and Electric-field sensor on the ExoMars 2020 lander

» |ess constraints

» Llong survey
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Electric fields will be unveiled



It's... it's a new
rover, Wilson!!

Our days of feelin
deprasseg ond to.lkun9

ourselves are over!

God' Walson
ieve my sensors,
we have company!

Quick, we have to ; A 2 '
let him know ‘where “ae ' :
Good job | kept

e P S your attention

JAny questions ?

CommitStrip.com



