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Van Allen Probes observations

Low inclination (<28 elliptical orbit ranging from 600 to 30 600 km

Plasmasphere density:. EMFISIS and EEW
Fluxes in the radiation belts : ECT (MAGEIS)
Ripoll et al., Front. Astron. Space Sci. 10:10965861: 10.3389/fspas.2023.1096595, 2023.
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Home > All Scientific Metadata > Data Collection-related Metadata > Data Collections > BSPM: 3D-Kinetic pla

BSPM: 3D-Kinetic plasmasphere model

The BSPM (Belgian SWIFF Plasmasphere Model) is a 3D-Kinetic semiempirical model of the plasmaspher:
developed by the Solar Wind Division of the Royal Belgian Institute for Space Aeronomy (Pierrard et al.,
2021 for the last version). Based on physical mechanisms for the plasmapause formation and trajectories
of particles trapped in the Earth’s magnetic field, it provides the number density and the temperature of
the electrons and protons inside and outside the plasmasphere, as well as the position of the
plasmapause, as a function of the geomagnetic activity driven by the Kp index. During geomagnetic
storms, the plasmasphere is eroded and structures like plasma plumes and channels can appear (Pierrarc
and Stegen, 2008). During quiet times, the ionosphere refills the plasmasphere. The model is coupled to
the International Reference lonosphere (IRI) model (http://irimodel.org/ %) used to determine the numbe

density and temperatures of the particles between 60 and 700 km of altitude (Pierrard and Voiculescu,

IN11Y Tha valiiae o 700 b ara 11cad ae lhatimAdarms cranditfinne 4 Areviida fhe Aancihy and fammaratiirac 11



HIVULT AUl VT ALAL THG diTd gL TV LVRT Y TIVUL VT d ol TV ddy. RGILTLHL S DI, V. dlHu
Stegen, K, 2008. A three-dimensional dynamic kinetic model of the plasmasphere. Journal of Geophysical
Research: Space Physics, 113(A10); Pierrard, V. and Voiculescu, M., 2011. The 3D model of the
plasmasphere coupled to the ionosphere. Geophysical Research Letters, 38(12); Pierrard V., E. Botek and F.
Darrouzet, 2021. Improving Predictions of the 3D Dynamic Model of the Plasmasphere, vol. 8, p. 69, Front,
In Astron. Space Sci, 8681401, doi;10.3389/fspas.2021.6814071; Botek, E,, Pierrard, V. and Darrouzet, F.
2021. Assessment of the Earth's cold plasmatrough modeling by using Van Allen Probes/EMFISIS and
Arase/PWE electron density data. Journal of Geophysical Research: Space Physics, 126(12).

Interact
Interaction Method Description Data Format Link
AP| Interact with the BSPM model throughan ~~ N/A Open AP! Interface

AP, in new tah



The BSPM is a 3D-Kinetic semiempirical model of the plasmasphere developed by the Solar Wind Division of the Royal Belgian Institute for Space Aeronomy.

Start typing to filter sections...

Execute  RunRetums the status of execution by date: year-month-day V
Retrieve Executions  Retums a list of executions completed by the user A
Retrieve a list of user executions. Vv

Plot  Retums the plot image .
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Retuns the status of execution by date: year-montf-day

Parameters

Name Description

date* "¢ Datein the format'YYYY-MN-DD!

string

(query)

Enable




Execute  Run/Retums the status of execution by date: year-month-day A »

Execute the BSPM by passing the date. o

Returns the status of execution by date: year-month-day

Parameters Cancel

Name Description

date * " Date in the format 'YYYY-MM-DD'

string

20221212
(query)

" —



Plot  Returns the plot image

Plot the output image by passing the execution date and hour.

Returns the plot image.

Parameters Cancel

Name Description

date * required

2022-12-12
string
(query)
hour * required
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integer

(query)
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Download  Returs the ZIP file of all outputs, including .png and .csv files.

Download all the outputs by passing the execution date.

Returns the ZIP file of all outputs, including .png and .csv files.

Parameters Enable

Name Description

date * required

string

(query)
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to 10 Earth radii inside and outside the plasmasphere. The density in the plasmatrough region has recently
been improved using observations of Van Allen Probes (Botek et al., 2021). The model is running in a near-
_real-time basis by the name of 'SPM' at the Space Situational Awareness site (https://swe.ssa.esa.int/bira-

swiff-federated/ ) of ESA (European Space Agency) using a previous IDL-Fortran version that evaluates

the electron density and temperature without the ionosphere coupling, and providing animations of the
equatorial and meridian plasmasphere dynamics for all the archived dates since 2017. A PYTHON-Fortran
version BSPM by the name of 'BPIM' is available in the frame of the ESA Virtual Space Weather Modeling
Center (https://swe.ssa.esa.int/kul-cmpa-federated/ ) for on-demand executions. In the present
implementation at the PITHIA eSC, a more updated version of the PYTHON-Fortran implementation is
available providing the electron density of the plasmasphere, the ionosphere coupling as well as the
electron density beyond the plasmapause, i.e., the plasmatrough for the requested day. Output of the
model consists of text files and figures for every hour of a simulated day. References: Pierrard, V. and

Stegen, K., 2008. A three-dimensional dynamic kinetic model of the plasmasphere. Journal of Geophysical
Research: Space Physics, 113(A10); Pierrard, V. and Voiculescu, M., 2011. The 3D model of the
plasmasphere coupled to the ionosphere. Geophysical Research Letters, 38(12); Pierrard V., E. Botek and F.
Darrouzet, 2021. Improving Predictions of the 3D Dynamic Model of the Plasmasphere, vol. 8, p. 69, Front.
In Astron. Space Sci., 8:681401, doi:10.3389/fspas.2021.681401; Botek, E., Pierrard, V. and Darrouzet, F.,
2021. Assessment of the Earth’s cold plasmatrough modeling by using Van Allen Probes/EMFISIS and
Arase/PWE electron density data. Journal of Geophysical Research: Space Physics, 126(12).
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CLUSTER 7

4 satellites launched in July and
August 2000

Polar elliptic orbit

Perigee: 19000 km (4 Re)
Apogee: 119000 km (19 Re)
Period: 57 h
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Q  Cluster Search

Exact match

Found 2 results for “Cluster".

Activityindicator: Collection of Kp, ap, and Ap indices by GFZ, with F10.7 from DRAQ and Sn from WSC SILSO

No description

WHISPER/Cluster collection of Electron Density and Electron Plasma Frequency in the Plasmasphere

No description
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