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@DAVEND

- CO/LASP « GSIT « BON/SSL « LW = JPL

Remote-Sensing Package

Neutral Gas and lon
Mass Spectrometer;
Paul Mahaffy, GSFC

-
»

Imaging Ultraviolet
Spectrometer; Nick
Schneider, LASP

IUVS

The MAVEN

Science Instruments

Mass Spectrometry Instrument

Particles and Fields Package

LPW MAG

The MAVEN instruments are all closely based on similar instruments that
have flown on previous missions.
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SupraThermal And Thermal lon
Composition; Jim McFadden, SSL

Solar Energetic Particles; Davin
Larson, SSL

Solar Wind Electron Analyzer;
David Mitchell, SSL

Christian Mazelle, IRAP

Solar Wind lon Analyzer; Jasper
Halekas, SSL

Langmuir Probe and Waves - EUV;
Bob Ergun, LASP

Magnetometer; Jack Connerney,
GSFC
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Magnetosphere Model
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3>[Modolo et al., 2005; 2006]

INAAT)YRLSaL—aohbBondT IR T vk

WIRs  BHE. Bk (47]'./ %)s 2 RE, RE. IRIL
F— (B4 . EH(BIE. HRE. T . /A DOREE

ZHE: 2RTE. 1R TTAv(EE. SZA, REEE L)
B Ry avh, FHE, HE—RIZEITAEHEZEE
R B DERRELITISEELAD




Magnetosphere Model

ATOCIIMIBFEIRBR(TI=HIL)
- EREIREE D E L (Ax: 130km —Ax:30~40km)
— BB EDHESR - HREEF Dinclude
-Fortran77 — Fortran2003
-MPIIZ&ba—F it 54k (32CPU., 64GB., 31 —/\—)

T, FRiEIEF

sequential 130x250x250 130 60 millions 168 168

Tested 185x350x350 80 300 millions 2400 72

Expected 400x1000x1000 45 7 billions 32000 300



Magnetosphere Model

AITODIHIMIEITSRE 2 (I8)
- KGR T5X< (H* He*)

- th i K xa0 7 (Krasnopolsky (2003) — LMD-MGCM /
Exosphere Model)
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mE NOXIZEl«

Global simulation domain
Process #8

Split in sub-domains

When simulation
Ends, processes

information Temporal evolution of the simulation
re gathered
Process « i » is responsibl€Tor a sub-domain
5 (mini-simulation)

For t=0 to end [¥] X simulations are computed
in parallel © !

At each time step, psses

exchange particles, field and
Example for process #4 moments with neighbours’ processes




lonospheric model

FHNRIEFERIGT—TIL

Reactions

Rate coefficients

Column rate

I COz+hy — COJ +e

2 COs+hy — OV 4+CO+e
3 O+hr— OF +e

4 H+hy —H +e

5 COf+0—O0F+cCO

6 COf +0— O"+COy

7 Ot +CO, — OF +CO

8 Of+e¢—0+0

9 COf+e—CO+0O
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\ < 650 A

A< 911 A

A< 911 A
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.24tV
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Exosphere Model

R—2Z &¢73:5HFET )L : Chaufray et al. (2007)
Cold(E k)7 HIF : Chamberlain model
Hot (FEERY) %I F: Test Particle Monte-Carlo
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*Full 3D model

—LMD-MGCMZEA. KEDBIEDEEF
-Multi-Species (H, O, CO, CO,)
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Thermal component : Chamberlain model

Assumption

- 55 E (Critical Altitude) &Y EJE : ST & #EEFHZE

* $ 5 = E (Critical Altitude) &Y T 2 : SE 2 & 2R GRE 72 fildMaxwellian)
— (MEZEEZENNFONEIZR>TRRE
= SE D E 5 il ritical Altitude DRE D FETEN T HILTES

- Critical Altitude : A TIX200kmIZF%TE
-ZE | BE S fMIFLMD-MGCM(Gonzalez-Galindo, 2009)% {5 FA
-#IF:H, 0, CO, CO,

(c) Ls=[180°-210"]

perihelion:Ls=25%

(b) Ls=[90°-120°]
(d) Ls=[270°-300°

aphelion:Ls=71

(a) Ls=[0°-30°] (spring for northern hemisphere)



Seasonal variation of O density at
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| e
50 Evenllng | 50
3 | | .g
g | |
E 0 | | E 0
| |
01dayside dayside| -50
| | |
0 100 200 300 0 100 200 300
Longitude Longitude
(c) Ls=180-210 (fall) (d) Ls=270-300 (winter)
'i" , ;
_ : so
2 : 2
g | q "
- | —
| -50
|
| ‘
0 100 200 300 0 100 200 300
Longitude Longitude

log(density, cm™3)

6.00 6.50 7.00 7.50 8.00

-HMNNVEENZ L EFIZEAA D Terminator{ftiE D ZFE M F LD
- EHEEIX1EEZELTIHEEDLE )



Seasonal variation of CO, at 300km

(a) Ls=0-30 (b) Ls=90-120
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Non-thermal model : Monte-Carlo simulation

fifd;LO (non—thermal) MY —X :
-FEEETE RS S (0,7) 0," + e => O*+0*

O, D5 41 : LMD-MGCM [Gonzalez—Galindo et al., 2009]:
St 2 R

CO," +0 = CO + O,

CO, +0" = CO +0,

e |
120-300km B m AR (0, CO,)EEZE
>300km 187 2E (Ballistic or escaping)
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Rosetta-Alice& ® L85

Feldman et al. (2011 . , , . ,
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Thermosphere/lonosphere



lonosphere/Thermosphere Model

R—REGDETIL:

LMD-Martian Global Circulation Model [Forget et al., 1999;
Gonzalez-Galindo et al., 2009]
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lonosphere/Thermosphere Model
ZERREAE:

d . 0 ,
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Numerical Model

Different time scales

&: —V'( D;\_X I_Yb)_v(pl\x( I/k_I/n))_V'( pkx(‘w’k_w’n-)j +Sk_ Lk

ot --

Transport by atmospheric movement ~ 45 s
Transport due to plasma movement (in atmospheric frame) ~ 5 s
Sources terms ~ 30 min
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Spatial grid for ions and neutral variables
in the GCM-lonosphere code



Snapshot of O,* mass mixing ratio

« BBUVNRISEXR R

« KEFRDEES

[CBALTIE, ZEDE
D 5&LNTerminator{st y
T CTRELGS o

= LHMULMEED
MIERELRIZRAL T

X.EHTETTe2TE
AR AT LITELLY

Latitude
o

—49

—-130 —65 0 65 130
Longitude

Pressure level of 107 Pa,Ls =0



