IPIM

IRAP Plasmasphere-lonosphere Model

Multispecies ionospheric plasma transport
along magnetic field lines

Planet independent code : Earth, Mars, Jupiter
and work in progress Venus and Saturn.

Marchaudon, A., and P.-L. Blelly, A new 16-
moment interhemispheric model of the
lonosphere : IPIM, J. Geophys. Res., 120,2015.
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Run on request :
TRANSWEB



©® REQUEST A NEW RUN

Earth

Mars

® USER

Email (where well send the run results)

«* SPECIES

s H s N
.0 s Ny
s 0y

©® TIMESPAN

Simulation start date (vvyv-mnM-DD)

20/03/2015

Simulation duration (HH:MM:S5)

01:00:00

Jupiter

Output time interval (=)

60

Description (optional, but recommended)

« H* o M
s O o N;:_u+
4 NO* < 02+

Simulation start time (HH:MM 55)

15:00:00



1 KINETICS

« Compute Photoionization Compute electron precipitation

= MAGNETIC FIELD

Magnetic field model

IGRF

O NEUTRAL ATMOSPHERE

Atmospheric profile

MSIS

® LOCATION #1

Coordinates frame

Geographic (lon, lat)

Longitude Latitude

180 45

® LOCATION #2 « DISABLED

Request Run




Récupérer les résultats

Ack rewldgements Publicsfiorm
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Make another run like this

* Download output

Planat
Start Date and Timea
Duration

Species

Kinatics
Magratic model

Almospheric profile

GED

35>-

General run configuration
Mars
2015-03-20 15:00:00
T200s by steps of 0.55

H*, Nz*, NO*, 0*, 05", COz* Download

Simulation configuration

CDF

Evary 60s, with pholoionization
Mo B fiald
MCD

Locations
Send to externa

— tool via standar

protocol (SAMP

@irap eur(@PLANET
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DATA MODEL .
Impex applied to IPIM simulation
data



<spase/>

[<5imu|ationHodel/>

<Repository/>
AccessURL/URL

Model/ModellD

<NumericalOutput/ > ResourcelD

<Granule/ >

_ _ * |PIM-Earth
Slrpﬂlélcc’;lglfm * IPIM-Mars
* IPIM-Jupiter
ResourcelD

« spase:/[IMPEX/SimulationModel/IRAP/IPIM_EARTH
« spase://IMPEX/SimulationModel/IRAP/IPIM_MARS
« spase:/[IMPEX/SimulationModel/IRAP/IPIM_JUPITER



<Repository/ >
AccessURL/URL

Repository Only one

ResourcelD
spase://[IMPEX/Repository/IRAP/IPIM

URL
http://transplanet.irap.omp.eu



Simulation « SimulationTime : Duration, TimeStep

Run * SimulationDomain :
- CoordinateRepresentation = spherical
« ModellD - CoordinateSystemName = GEO, IAU_MARS, ...
. RepositorylD - SpatialDimension = 3

- CoordinateLabel = altitude latgeo longeo



Simulation « SimulationTime : Duration, TimeStep

Run * SimulationDomain :
- CoordinateRepresentation = spherical
« ModellD - CoordinateSystemName = GEO, IAU_MARS, ...
. RepositorylD - SpatialDimension = 3

- CoordinateLabel = altitude latgeo longeo
- ValidMin/ValidMax ??

- GridStructure ?? — exponential

- GridCellSize ?? — variable...



<spase/>

<SimulationModel/ >

<Repository/ >
AccessURL/URL

<NumericalOutput/ >-lGelEiLy

InputResourcelD : simulationRun associated
Numerical = SimulationRunID

Output

TemporalDescription : StartDate and StopDate




niOp tl1 t2

<spase/>

altl
alt2

[ <SimulationModel/ >

AccessURL/URL

<Repository/> | ,'
Model/ModellD

<SimulationRun/>

InputResourcelD

L

o

[ <NumericalOutput/ ResourcelD

<Granule/ >

NeutralGas lonComposition
Nn Un Tn Nn Un Tn Nn Un Tn Ni Ui Ti Qr Ni Ui Ti Qi

O NumericalOutput. MeasurementType = NeutralGas. Parameter = nn_O, un_O, tn_O

H NumericalOutput. MeasurementType = NeutralGas. Parameter = nn_H, un_H, tn H

O2 NumericalOutput. MeasurementType = NeutralGas. Parameter = nn_02, un_02, tn_02
O+ NumericalOutput. MeasurementType = lonComposition. Parameter = ni_Op, ui_Op, ti_ Op
NO+ NumericalOutput. MeasurementType = lonComposition. Parameter = ni_NOp, ui_Nop,..



niOp tl1 t2

<spase/>

altl
alt2

[ <SimulationModel/ >

AccessURL/URL

<Repository/> -
Model/ModellD

<SimulationRun/>

InputResourcelD

{
e i

[ <NumericalOutput/ ResourcelD

<Granule/ >

NeutralGas lonComposition
Nn Un Tn Nn Un Tn Nn Un Tn Ni Ui Ti Qr Ni Ui Ti Qi

O NumericalOutput. MeasurementType = NeutralGas. Parameter = nn_O, un_O, tn_O

H NumericalOutput. MeasurementType = NeutralGas. Parameter = nn_H, un_H, tn H

O2 NumericalOutput. MeasurementType = NeutralGas. Parameter = nn_02, un_02, tn_02
O+ NumericalOutput. MeasurementType = lonComposition. Parameter = ni_Op, ui_Op, ti_ Op
NO+ NumericalOutput. MeasurementType = lonComposition. Parameter = ni_NOp, ui_Nop,..

- only 1 cdf file... same URL...



Additions/Modifications to IMPEx Data Model
for TRANSPLANET

* Additions in the CoordinateSystemName enumeration
* AU JUPITER, IAU_MARS

* Addition of SimulationRunlID in NumericalOutput
* to be compatible with SPASE Base

* VersionlD replaced with VersionTag

e PopulationID replaced with Population to follow the
SPASE rules for ID

* Addition of UCD in Parameter for compatibility with IVOA
and VESPA (not yet in SPASE BASE 2.2.8 but planned in
2.2.9).

* To be added : Neutral (only lon or Molecule),
Mars.Nearsurface (only Mars) and Jupiter.Nearsurface
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