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The CDPP

» |s established in 1998 in Toulouse by CNRS and CNES to
archive plasma physics data for space mission with
French participation

eopp.ett

Fleeme eneics et enies ®» |s a gathering of both scientists and engineers who

P ___ . = : :
| e, (e LS T i participate voluntarily or as part of their duty
| _ALADIN, TOPCAT, Sciglop . . . .

: o g ol Lo —————_ZZ___ = \Widens its scope since 2006 when AMDA is open and
| B : | Exemal daabases | simplifies data access, visualization and analysis

| RSN )
: | s ;Lamwos, e, s | = |n particular those from NASA/PDS
- iwzz Ci » Participated and participates in several Virtual

™= iy Observatory projects whose aim is also to simplify data

access, visualization and analysis

» |s part of the data distribution pipeline for Solar Orbiter
(SWA) and JUICE (RPWI)

» Distributed data from the Rosetta Plasma Consortium
(RPC) during the proprietary period




Plan de I’exposé

» Distribution des données plasma de Rosetta

» ROle de |la base, role des outils

» Connexions du CDPP vers d’autres bases
» Exemples: LESIA, LATMOS, LPP, IAS, ONERA ...

» Mise a disposition de modeles

®» « Run on request », mode « temps reel »

®» Formation



CDPP role in RPC data distribution and
valorization

» |nitial RPC pipeline: all teams sent their data to Imperial College
London where they were transformed in CDF. No visualization is
provided at the time

» Spring 2014: RPC leads ask CDPP to provide a quick-look system
such that the team at large (including post-docs, PhD, ...) can
browse data, select events, ...

» Fall 2014: CDPP proposes a customized version of AMDA where
data from all instruments can be visualized. This environment is only
accessed by the RPC team. RPC leads must give their approval
before a new RPC user is registered.

» http://amda.cdpp.eu/

» October 2016: end of operation
» 2017: public data from PSA



Data distribution of RPC data
during the proprietary phase

i
=




RPC data in AMDA
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CDPP role in RPC data distribution and
valorization

» An hands-on session (via Webex) was organized early in the project
to have RPC scientists accustomed to the tool

» RPC data were available in AMDA but also in 3Dview (also only to
RPC members)

» http://3dview.cdpp.eu/

» Complementary data were made available to the scientists in
AMDA:

» Giotto and ICE data
» model data : Solar Wind conditions propagated at 67P (1D MHD, Tao et al., 2005)



Publications

Interplanetary coronal mass ejection observed at STEREO-A, Mars, comet
67P/Churyumov-Gerasimenko, Saturn, and New Horizons en-route to
Pluto. Comparison of its Forbush decreases at 1.4, 3.1 and 9.9 AU,
Witasse et al., JGR 2017

| ICME at Rosetta
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CDPP role in data distribution and
valorization

The RPC team activity on AMDA accounted for 25% of traffic in 2015-
2016

Publications acknowledging AMDA were issued (very important !)
= 8in 2015, 12 in 2016, 8 in 2017

The CDPP offered a wide environment of tools and complementary
data

This collaboration was a success from both RPC and CDPP points of view

The CDPP aims at providing similar facilities for the next European Solar
and Planetary missions (SO, JUICE)




Connectivité des outils du CDPP

MEDOC (IAS) : base solaire spatiale @z

APIS (LESIA) : base d’imagerie aurorale @ ¢ == G
SIIG (UNISTRA) : service des indices (en dev.) @
CLWeb (IRAP) : base de données (IMPEX) @r= ¢
SciQlop (LPP) : catalogues/classification (en dev.) G
ONERA : modéle de ceintures &=

Bases IMPEx : modeéles et simulations en planétologie @ e
CSA (ESA/ESAC) : archive des données Cluster (en test) &=
VESPA (LESIA) : registre des ressources EuroPlanet @ #2™ e

CDAWeb (NASA/GSFC) : archive de données magnétosphériques @ e
MAPSKP (U. Michigan/Cassini) : données Cassini @

MAST : base d’imagerie aurorale du HST @ #7=~

CCMC : base de simulation (démonstrateur) @ @ =~

UCLA : simulations a Saturne (démonstrateur) # =




Connexion a APIS (LESIA)

®» | a base APIS est accédée a la fois par AMDA et 3DView
AMDA 1 » Grace au protocole EPN-TAP (VESPA)

|| Astronomical Images - [l %
APIS Archive | MAST Archive » AMDA (2010), 3DView et Propagation Tool (2017)
APIS database by Laurent Lamy - Lesia-Observataire de Paris
» Cf poster de L. Lamy et al.
Request definition Image Selection
Target: Jupiter w | Collapse all Expand all Select all Unselect all
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Connexion a APIS (LESIA)

7 décembre 2000
i Affichage des images
« processed»,

o5dtaZnyg_proc 2000/12/07 11:30

05dtattng_proc 2000/12/08 10:00

k
~ B
Map: o5dtaZnyg_proc N i

Transparency

[ 1
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Nombre de coups

Dizplay : M Altitude: 2100.0 km

Display duration {m)
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Center = Saturn

3DView




Connexion a APIS (LESIA)

€ PropogationTool

[ 2007-04-15T00:00:00

2007-05-03711:03

Radial Fropagation

ation

SEP Propagation

T

-

. 2007-04-24T12:30:21 - original_data - j9rlil011 drz
. 2007-04-24T12:30:21 - original_data - j9rlilglg drz
. 2007-04-24T12:31:30 - original_data - j9rlilg2g_drz
. 2007-04-24T12:32:41 - original_data - j9rlilg3g_drz
. 2007-04-24T12:33:50 - original_data - jrlilgdq_drz
!DT-N—24T12:35:01 - original_data - j%rlilg5q_drz

07-04-24T12:36:10 - original_data - j%rlilgbg_drz
. 2007-04-24T12:37:20 - original_data - j9rlilg7g_drz
. 2007-04-24T12:38:31 - original_data - j9rlilg8qg_drz
. 2007-04-24T12:39:40 - original_data - j9rlilg9g_drz
. 2007-04-24T12:40:51 - original_data - j9rlilgag_drz
. 2007-04-24T12:42:00 - original_data - j9rlilgbg_drz
. 2007-04-24T12:43:11 - original_data - j9rlilgcg_drz

| . 2007-04-24T12:44:20 - original_data - j9rlilgdg_drz

I 2007-04-24T12:45:31 - original data - {9rlilgeq drz

CR2055

STEREQ-A

Target JUPITER -

End Time 2007-05-03711:03:20
Time Interval +{~ | 10 days >
Processing level raw -

End : JUPITER

APIS images
2007-04-15T00:00:00 +/- 0 500 +/- 0 230
i 221
- i -
0 0
2007-05-03T11:03:20 hours hours 2521

Propagation Tool




Connexion autre service (LESIA)

» \Web service de calcul de champ magnétique
» OG0, VIT4, VIP4, VIPAL

» Status ?

. W0sprmeter section - score 2

v (& Model data Console | BxByBz |
¥ (& @LESIA
v 9 Jupiter Resource name Magnetic field models
¥ [E Magnetic field models Parameter Bx By Bz
¥ = Time series
fl BxByBz Plot along trajectory of scene object lJUIDE |'J
[J IBxByBz
: . Parameters
¥ [ 3D Display -
¥ [E Field lines Internal model
[ ] BxByBz




Connexion autre service (LESIA)

®» Données RPWS/SKR de Cassini (2003-2017)

» Envoi régulier des données par L. Lamy pour mise a disposition dans AMDA

resources || operations || jobs
Fitter: None v ¥ | SortByg Mame | Target
==1 Parameters pL
=153 AMDA DataBase
37l ACE

# @ Astronomicsl Objects Ephemerides
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= L Cassini
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3 @ Galieo
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Cassini SKR data at AMDA

@ Cassini Saturn kilometric radiation data are taken from Observatoire
de Paris/LESIA site,
Data have been produced by Laurent Lamy, Baptiste Cecconi &
Philippe Zarka from Cassini-RPWS team.
Use of these data should comply with Cassini-MAPS 'rules of the
road'. Using these data for publications should imply co-authorship
of L, Lamy and/or B. Cecconi and/or P, Zarka in that order of
priority. Preferred collaboration is particpation to analysis wel
ahead of publication.

o Data include SKR flux densities and integrated powers in Left-Hand
and Right-Hand Circular polarizations

© Time resolution = 3 minutes

© 48 Freguency bands

@ 24log-spaced bands from 3.5 to 320 kHz, with bandwidth =

20% of central frequency:

3.95480 4.77290 5.76010 6.95160 8.38950 10.1248 12,2191
14,7465

17.7968 21.4779 25.9205 31.2821 37.7526 45.5616 54.9858
66,3593

80.0854 96,6507 116.642 140,769 169.837 205.027 247.436
298.617

24 linearly-spaced from 350 to 1500 kHz, with bandwidth = 50
kHz

o

350.000 400.000 450,000 500,000 550,000 600.000 650,000
700.000
750.000 800.000 850.000 500.000 950.000 1000.00 1050.00
1100.00
1150.00 1200.00 1250.00 1300.00 1350.00 1400.00 1450.00
1500.00

© AMDA parameters:

o skr_flux_RH : SKR flux densities for 48 frequendies in Right-
Hand Circular polarization (W fm~2/Hz)

o skr_flux_LH : SKR flux densities for 48 frequendies in Left-
Hand Circular polarization (W fm~2/Hz)

o skr_polarisation : SKR Circular polarization degree which
wvaries from -1 (RH) to 1 (LH).

o skr_total_power_emitted : four "components” RH
100-400kHz, RH 10 - 1000kHz, LH 100-400kHz, LH 10 -
1000kHz (W fsr)




» \/alorisation des données
radio de I'archive CDPP

» Serveur «das2» a Toulouse (a
I’étude)

Fonctionnel au LESIA pour
les donpées Voyager

Collaboration LPC2E/LESIA :
module pour lire et distribuer
données Demeter/ICE
ppectrogramme HF (B.
Cecconi)

® i@ Editing URI vap+das2server:
Das2 Server URL:

http:/ [voparis-maser-das.obspm.fr/das2 /server
Data Set Id:

v copp
Demeter
v ICE

Cassini-RPW5-HFR Cassini/RPWS/HFR dataset:

ExPRES ExPRES {(Exoplanetary and Planetary Radio Emission Simulator, Hess et al., 2017) datasets

Nancay Nancay datasets

RadioJOVE

STEREQO-Waves STEREQ/Waves datasets

v L3a STEREOQ/Waves Level L3a datasets

sta_waves_|3a_azimuth STEREC-A Waves L3a Azimuth
sta_waves_|3a_colatitude STEREOQ-A Waves L3a Colatitude
sta_waves_|3a_ellipticity STEREO-A Waves L3a Eliipticity
sta_waves_|3a_flux STEREO-A Waves L3a Flux
sta_waves_|3a_planarity STEREO-A Waves [3a Planarity
sta_waves_|3a_polarization STEREO-A Waves L3a Polarization
sta_waves_|3a_stokes_i STEREO-A Waves L3a Stokes |
sta_waves_l3a_stokes_g STEREO-A Waves L3a Stokes Q/I

Description: Demeter ICE HF Spectrograms
Time Range: 2004-07-15T22:00:00 to 2004-07-15T22:15:00

valid range: 2004-07-15 to 2004-07-16 Example Time Ranges (1)

Reader Parameters:

Force Intrinsic Resolution Sampling Interval (sec): TCA ltem:

Problems indicated... ﬁ Cancel Owverplot

Connexion autre service (LESIA)

@ L ] Autoplot v2017a_1
File Edit View Options Bookmarks Tools Help Expert

9- hi_spectrogram&start_time=2004-11-10T05:26:00.000Z&end_time=2004-11-10T05:38:00.000Z ~ &

BN axes  style  layout  data  metadata  script  console




Connexion a MEDOC

gfi. €cnes

Perturbation
solaire

Mesures in-situ

”‘utll de propagation <

|€. Propagation Tool = 28
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¢
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0
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RADIAL Propagation
346.8

2014-02-16T09:32:53
End - EARTH

F';DESQE’“C’” Données solaires Données in-situ Données imagerie
a MEDOC sur AMDA aurorale : APIS
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Exploitation du Propagation Tool

» | ’outil a été utilisé pour plusieurs études
» Catalogues de CIR : produits pour HELCATS et accessibles dans I’outil
» Fffets des CME sur les SEP

®» Présentations régulieres au groupe MADAWG (préparation a
I’exploitation de Solar Orbiter)

» Publications 2017, surtout dans le cadre de HELCATS

» QObservational Evidence for the Associated Formation of Blobs and Raining Inflows in the
Solar Corona, Sanchez-Diaz et al., The Astrophysical Journal Letters, 835, 1, article id. L7, 7,
2017a

» The temporal and spatial scales of density structures released in the slow solar wind,
Sanchez-Diaz, E., et al., submitted to Astrophysical Journal, 2017b

» The magnetic connectivity of coronal shocks from behind-the-limb flares to the visible solar
surface during gamma-ray events, Plotnikov, I., et al., Astronomy and Astrophysics, In Press,
DOI 10.1051/0004-6361/201730804 2017

» Rouillard et al., A propagation tool to connect remote-sensing observations with in-situ
measurements of heliospheric structures, Planetary and Space Science,
doi:10.1016/j.pss.2017.07.001, 2017



Participation du CDPP au SSA /

~ TR T
&%esa space situational awareness ~ "’

e

Coming soon:

What is Space Weather Heliospheric Weather Expert Service Centre

Contact

Service Domai ¢} Latest data
ESC tools and products

ESWF = Empirc

Foreca

Spacecraft Design

Spacecraft Operation

Human Space Flight

Launch Operation

CME E
Model

Transionospheric Radio Link
Space Surveillance and Tracking

Power Systems Operation

Airlines Automated near-Earth alerts

Resource Exploitation System Operation

Archive of planetary/solar
wind/Earth magnetosphere &
ionosphere missions and
ground-based assets
Supporting models: magnetic
footprints, magnetic fields,
=olar wind propagation at
planets and probes, ...
Access to external databases
for observations and
simulations (hybrid, MHD)
Embedded plotting, data
mining, and cataloguing

fiinctinnalitiac

Pipeline Operation

Auroral Tourism Sector
General Data Service
ESC Solar Weather

ESC Space Radiation
ESC lonospheric Weather

EUY Coronal Halz Analysis [ESWF]

ESC Geomagnetic Conditions

< ESC Heliospheric Weather >

Hellospheric-Expert Service Center

554 Space Weather Activities
Current Space Weather This pag Ji =5 to th a, products and analysis pheric W r pRDpTDDI’ > = CME/CIR/SEP arrival times at

all planets/probes/comets

» Tracking of heliospheric
structures using white light
J-maps

» Access catalogues of CME /
CIR trajectories

» Connect in-situ (AMDA) and
imagery
{JHelioviewer/MEDOC)
databases



Connexion a LatHyS (LATMQOS)

» Visibilité des simulations hybrides Mars/Mercure/Ganymede du LATMOS

» ‘Comparaison données/observations depuis AMDA et 3DView

®» Connexion (=protocole/standards) réalisée dans le cadre d’IMPEx (2011-2015)

B Workspace Explorer
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resources operations jobs

Filter: None v ||/ ® | SortBy:|Mame | Target

=1 Parameters -
] AMDA DataBase
[ Remote DataBases : Observations
== Remote DataBases : Simulations
=) LATMOS
=13 Hybrid_LATMOS
= ) Mars &
= i@ Mercury &
H [ LatHy5_Merc_02_10_13
H [ LatHy5_Merc_18_11_14
| LatHyS_Merc_15 07_14
= & Ganymede &

m

Génot et al., 2017




WP1 : Prototype of a sotar____;‘LE;with its

front shock

LPPRI €

WP3 : SEs and WP2 : SEs and
Exospherie front shocks- front shocks-
R ésponses to Mars/Mercury Earth Bow

for Mars & interaction

, 'E;‘-’: » Mercury LATMOS interaction

4% LATMOS

WP5 :Integrated environment for simulation access and
visualization
IRAP

» Cf poster (R. Modolo et al.)

Connexion a LatHyS (LATMQOS)

» Continuité avec le déemarrage de I’ANR TEMPETE en 2018 (= Temporal
Evolution of Magnetized Planetary Environments during exTreme Events)

» Simulations dépendantes du temps / évolution des outils

Sept. 2017 event / ENLIL

2017-09-13T09:00 il 2017-09-04T00 + 9.37 days
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> - y e R
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= e
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2017-09
Solar Wind Radial Velocit
Ve (km/s) 5 IMF line  IMF polarity HCS CME measured  simulated
200 400 600 800 1000 120014001600 === - W+ =—< O
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Connexion a SciQlop (LPP)

®» Connexion de SciQlop a AMDA
» Utilisation des WS d’acceés aux données d’AMDA

» Cf derniere présentation orale de la journée (N. Aunai et al.)
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@ CDPP / Heliopropa
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Mise en ligne de modeles
http://heliopropa.irap.omp.eu/

» Mise a disposition des résultats de vent solaire propagé a différentes planéetes et
sondes (code 1D MHD Tao et al, 2005)
» |nterface web - appel a AMDA -> visualisation

» Utilisation de données « real time » (ACE, DSCOVR) pour une prédiction a qq jours
pour Mars et Jupiter

- Suivi facilité de perturbations dans I’héliosphere
- Proposé a SSA / H-ESC P3 (en négociation)
- Mise en place d’un service d’alertes (VOEvent)
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- Financement Europlanet/PSWS



Mise en lighe de modeles
http://transplanet.irap.omp.eu/
» Mise en ligne du code ionosphérique IPIM (Blelly & Marchaudon, 2015)

» Extension a Mars, Jupiter, Vénus (new)

» |nterface web = calculateur 2 base de données de résultats
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lllumination maps of comet 67P

» Collaboration with Imperial College London (code by A. Beth)
» Deliverable for ESAC
» \/ESPA service

\ / X 37800
V. JPG, VOTable, TAB/LBL (PDS3) formats are available



Availlability |

i
' “,' TORCAT
BMDA - Planetary and heliophysics plasma data at COPPIAMDA =741 resues 1) :

AP15 - Aurcrzl Planetary Imaging and Spectroscopy =

BASECOM - ThENan;.ay Cometary Database 12541 resuss

» EPN TAP server for AMDA P e e

ER05 peuts

d ata BIRA-IASE TAP - Profiles from SPICAV-SOIR/VER 14

CLIM50 - CLIMSO coronagraphs at pic du midi de Bigorre

CRISM - CRISM data from Earth Server  zores resus

d EPN T P Cllents developed DynAstVO - Asteroid orbital database and ephemerides 15231 s
DA 3DVIeW and the ExoPlanet - Extrasolar Planets Encyclopeedia 3531 resus

HFC1AR - Heliophysics Feature Catalog active regions 4257 resus

P Opag at|0n TOOI HFCATI - Heliophysics Feature Catalog type 3 radio bursts soa4s reus

litateHF - fitate HF data 3020 resuss

» See S. Erard’s presentatlon IK5 - IR spectroscopy of comet Halley =

ILLUETP - [Hlumination maps of 67P 1z

IMPEx_EPN20 - IMPEx Simulztion Data 1277 resues
IPRT - IPRT/AMATERAS data 1410 rmsums

MAAST - MAAST - Modeling for Asteroids su1s resus

Mars_Craters - Martian Impact Craters sz o

MCD - EPN-TAP access to the MCD database eziid resus

MDI5C - UCL Mzgnetodisc Model for Jupiter and Saturn oo resus

®

mpc - Minor Planet Center - Asteroid Crbital Data 745775 resues

=

nasadustcat - INAF-IAPS RDB MASA dust catalogue TAP service o7z resus

o]

MDA Obs. Database - Nancay Decameter Array observation database =
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pds_speclib - POS spectral fibrary

planets - Main characteristics of solar system planets : reses
ﬁ PSWE Transplanet - Magnetosphere lonosphere coupling simulation runs 45
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Utilisation des moyens du CDPP dans
les formations

» |aster Astro/Plasma de Paris, Orléans,
Toulouse

» TP d’analyse de données

tion de Rankine-Hugoniot a la
traversée de choc, visu 3D des chocs
Interplanétaires, ...

» Fcoles d’été (Plas@Par, en Afrique, ...)
Workshop ESA/Chine sur MEX




Conclusion

Nombre de publications ®» Bons retours scientifiques (publications)
®» |mplication missions, SSA, ANR, H2020, labos
®» Resources (-)

/ » Merci au CU, aux utilisateurs (feedback)
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