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Solar wind ions and planetary picked up ions can precipitate into the atmosphere
and lead to atmospheric escape (O, C, CO,...)

ESLAB 2018 — ESTEC/ESA
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Use of HELIOSARES to model the effect of MAVEN measured

precipitation on Mars’ atmosphere
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Good agreement, validation of collision cross section
Sputtering contribution cannot be identified

ESLAB 2018 — ESTEC/ESA



1400 - - | 12 LT j
1200 | ‘; O '
1000 | | | HELIOSARES
— N + - * * -
E£800 | Og +e>0"+0 modelling of
§600 = compacl)”nents
\ Thermal
2400f con | ‘3\ CUMURE ) opulating the
ﬁ pQQ\ent Log,, O/cm pPop 9
200 . R — exosphere
1400 24 1T ]
1200 ' The Argon
1000 } Sputtering Ar
= : Ls=180°
g 8% ] Nominal SW
© 600 -
= O* + Ar > O* + Ar* :
£ 400 - v\ ,.
< Y 102 cm-3 HELIOSARES )

‘ : 3
100 102 104 105 10° Imanyadidy

Ar density (cm-3)
ESLAB 20:




AUEN

s fitmosphere and Uolatile Evolution Miss
CU/LASP * GSFC « UCB/SSL « LM « JPL

12/01/2014 — 12/31/2017 3923 individual NGIMS "
profiles (inbound and outbound) L=

logw cm™

Two slopes Ar density

profile
500 F
= 400F
< .
B .
> C
£ 300F — 1 ~
<L - — |
: Almost vertical
2005- o o =S slope above 250
160° - 180*52A —— km at SZA > 160°
T and above 350 km
10° 102 10 10° 10° at SZA < 20°

Ar/cm’®



Comparison between

500

300

Altitude (km)

200

500 |

Altitude (km)

,ﬁ | HELTOSARES 8 and

ﬂUEIl

Mars Atmosphere and Volatile Evolution Miss|

CU/LASP ¢ GSFC « UCB/SSL « LM « JPL

400 |

[0°, 20°]

sza 1§

SZA
[40°, 60°]

400 £

300 F

200

SZA
[100°, 120°]

.G}'_" :V

o @@ &

ESLAB 201 Ar density (cm-3)

102 10* 10° 108

Ar density (cm-3)

100 102 104 105 108

NGIMS

Sum =

Ar



ﬂUEIl

Mars Atmosphere and Uolatile Evolution Miss
CU/LASP ¢ GSFC « UCB/SSL « LM « JPL

Comparison between .; HELIOSARES (_IE1g]e

200 szA I sza

220 | [0°, 207 ¥ [40°, 60°]
200 F
180 [

Altitude (km)

: : 1 NGIMS
160 [ 1 ]
140 £ :
120 oo A B e e B
240 C IF S7A ]

1 [160°, 180°] 1

—~ 220 F

& - i

X 200 F Ik :

% 180 F 1k ]

_,3 i SZA i .

< %01 [100%, 120°] T ]
140 F x o ]
120 t

10° 10* 102 10°® 10* 105  10' 10?2 10%® 10* 10° N
ESLAB 201 O, density (cm™3) i O,* density (cm) 02



Without ionization
Oy precipitation

With ionization by

3

500 £
S 400 b4 |
) E 8
= s
2 %0 ¢
< 5

200 F

109 102 104 108 108
240 - LA | LA | LA ] LA ] LA ] i -:

Altitude (km)
Z

ESLA 10t 102 10 104 10°

10t 102 103 104 10°

Based on
« Empirical
Model of

i Electron Impact

lonization on
Mars’
Nightside”
by Lillis R.

Ar density

(cm=)

O,* density
(cm=)

SZA
[160°, 180°]



Sputtering: precipitating flux mutiplied by 8
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Conclusions

Clues for indirect observations of atmospheric sputtering
—

Sputtering effect might be significantly underestimated:

- Simulation taking into account only O* and not other ions,

- Cross section of collision at high energy might be wrong,

- Too low signal/noise ratio (background underestimate?)

What’s next?

—->MAVEN increased rate of Ar measurements
- 100 times more measurements above 300 km
—->MAVEN Ar measurements at higher altitudes
—>Reconstruction of the scale height at various SZA
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BACK-UP
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Ar night density: with ionization by precipitation
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O,* night density: with ionization by precipitation
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