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Rationale

« The growing amount and wealth of data available make it
difficult for scientists to exploit data coming from many
sources that can initially be heterogeneous in their
organization, description and format.

* One of our objective is to provide easy-to-use access to
planetary plasma resources from various data archives.

* One of our objective is to provide Virtual Observatory tools for
the access of data, combining as divergent data sources as
feasible.
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New Planetary Plasma
Datasets in AMDA

MESSENGER : Orbit, MAG, FIPS, + Mariner
VEX : Ephem, MAG, ELS, IMA + PVO

MGS : Orbit, Ephem, MAG, ER, Proxy

MEX : Orbit, Ephem, IMA, ELS, MARSIS
Galileo : Orbit, Ephem, MAG, PLS, PWS
Pioneer 10 & 11 : Orbit, MAG

Ulysses : Orbit, MAG, SWOOPS, URAP (QTN)

Voyager 1 & 2 : Orbit, MAG, PLS, PWS (fuh),

Cassini : Orbit, Ephem, MAG, SKR longitude system,
CAPS + MAPSKP (RPWS, CAPS, MIMI, MAG)

plasma moments from RPWS: LP + QTN
Voyager 1 & 2 : Orbit, MAG
Remote access

Available, , Future



Service(s) provided to the giant planet
community

* Exploitation of Cassini Magnetosphere and Plasma Science

— Large datasets available (2004-2017)

* Need for statistical analysis
* Need for conditional search (case studies)
* Need for multi-instrument studies

— Need for pluridisciplinary studies
* E.g., Satellite science

e Preparation of Juno

— Need for pluridisciplinary studies
* E.g., Auroral science (magnetosphere/ionosphere coupling)

* Preparation of JUICE
— Need for re-analysis of previous datasets
* Mission preparation
* Instrument preparation (CEPAGE consortium led by IRAP)



Cassini/Huygens datasets
available in AMDA

J oA Welcome to AMDA +

L | cdpp-amda.cesr.fr/DDHTML/HTML/loginreq.php * c -"' foot entreprise 2013

CM-CIC ¢ ~ cdpp-amda.cesr.fr

- A Amda Data Info
J Cassini_Public " Amda Data Info +
‘= ephemeris &
g ) . cdpp-amda.cesr.fr/DDHTML/HELP/CassiniMag.html| c -'" Google
" orbit_cassini@lowa

J ksm_cassini@lowa
™ equatorial_cassini_Jupiter@lowa
" orbit_titan@lowa
J orbit_enceladus@lowa
" orbit_dione@lowa
" orbit_mimas@Ilowa
" orbit_rhea@lowa
" orbit_tethys@lowa

“JIRPWS
] skr@LESIA @
) sLs4_Longitude_North@lowa &
) sLs4_Longitude_South@lowa &
] SKR_Phase_North_And_South@LESIA

CM-CIC g ~ cdpp-amda.cesr.fr

Cassini Magnetometer data at AMDA

» Cassini Magnetometer data are taken from the PDS (Planetary Data System), site.

« Available coordinates :

o RTN : R (radial component, Sun to the spacecraft), T (tangential component, parallel to the
Solar Equatorial plane and perpendicular to R), and N (normal component, completes right
handed set)

o KSM : X (Saturn to Sun), Z (X-Z plane contains Saturn's centered magnetic dipole axis, M),
and Y (completes right handed set)

o KSO : X (Saturn to Sun), Z (parallel to Saturn's orbital plane upward normal), and Y
(completes the right handed set)

o KRTP : R (Saturn to spacecraft), Phi (parallel to Saturn's equator), and Theta (completes right

I MAG @ handed set)

9
—_ICAPS w . I Source I Datasets I Status 'LaSt Update
— els@PDS [COMAG_4001|RTN_1sec - KSM_1sec - KSO_1sec - KRTP_1sec [Uncertified [2012-01-11
—J sng@PDs [COMAG_4002|RTN_1min - KSM_1min - KSO_1min - KRTP_1min [Uncertified 2012-01-11
J actuator@PDs [COMAG_3001upiter RTN [Uncertified [2012-01-11

‘I Cassini_Private
Sire Done

I Ne_PROXY

I Cassini_CAPS
I Galileo
] mSWiM_Saturn &

—
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Illustration
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lllustration #4: Auroral campaign

AMDA/Aladin Connection
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AMDA-NC4/Migration Step - Virtual Desktop Application
¢ Q~ Google

resources operations jobs
Filters ...

o = Parameters
= J Local Data
& _) ARTEMIS-P1
& ) ARTEMIS-P2
= = Cassini_Public
) () ephemeris
o _J RPWS
=2 MAG
& ] RTN_1min
= _J RTN_1sec
# L Jb_rtn
=]b_mag
@ ) KSM_1min

Clic to open plot window




e 00 AMDA-NG4/Migration Step - Virtual Desktop Application
(Q~ Google ) IO‘

l 4| > l + Ghnp //manunja.cesr. fr/AMDA Nc4ldesklop php
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®0o0o AMDA-NG4/Migration Step - Virtual Desktop Application e
4 | > + @ http://manunja.cesr.fr/AMDA-NG4 /desktop.php ¢ | [Q~ Google
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Jupiter datasets available in AMDA

AM

o Welcome to AMDA x u,ﬁ'}\' AMDA Plot x | -+ [
> | cdpp-amda.cesr.fr/DDHTML/HTML/loginreq.php W & | (- facebook
M-CIC ~ cdpp-amda.cesr.fr
— Galileo Amda Data Info
T'i SUSVE J = Amda Data Info ULL

' Ganymede@lowa
~ lo@lowa
- Europa@lowa
- orbit &
'~ orbit_Galileo@PDS
- jse_Galileo@PDS
- flybys_Callisto@PDS
-~ flypys_Ganymede@PDS
' flybys_lo@PDS
' flybys_Europa@PDS
'~ orbit_Burst@PDS
'~ attitude
-~ mag @
-~ Callisto@PDS
' Ganymede@PDS
' lo@PDS
-~ Europa@PDS
'~ Burst@PDS
~ Magnetosphere@PDS
JPLS v
-~ PWS &
' Summary_ MAG@PDS
~ Summary_ELEC@PDS
'~ HighRes_MAG@PDS
-~ HighRes_ELEC@PDS
~ models
' mag®@Khurana ¢
" mag@ONERA &
mSWiM_Saturn &

' Voyaager 1

cdpp-amda.cesr.fr/DDHTML/HELP/GIIPLS.html

c

-’" Google

CM-CIC g ~ cdpp-amda.cesr.fr

Galileo Plasma Science data at AMDA

Galileo Plasma Science data are taken from the PDS (Planetary Data System), site.

+ Magnetosphere dataset corresponds to data acquired by the Galileo Orbiter during the
magnetospheric survey portion of the mission. More information here

* Burst dataset corresponds to high time resolution data acquired by the Galileo Orbiter. It includes
only non-flyby data. More information here

Callisto, Ganymede, lo, Europa datasets corresponds to high time resolution data acquired by
the Galileo Orbiter. It includes only corresponding satellite flybys. More information here

+ Moments dataset corresponds to Galileo plasma moments (ion density, temperature, velocity)
derived from the real-time science (RTS) data acquired by the instrument (inside of 30Rj).

Parameter plotting arguments:
o backgrdChan : substraction of background noise defined by a channel index
o backgrdVal : substraction of background noise defined by a constant value
o minCount : count data must be greater or egal than minCount to be plot
o minCount : count data must be lower or egal than maxCount to be plot
o channel : plot a specific channel index

Sources Datasets Status Last
. Update

S-5101 GOPLS_5102 G Burst, Satellltes’Certrﬁedl2011-11-28

S 5105

5001 GOMW _5002 GOMW _5003
E

Magnetosphere [Certified 2011-11-28

005

>LS_9003 [Moments [Certified 2011-11-28

+ (ACE_:) [0 Save and Apply To Plot
£ ACE Y
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Illustration #2: Europa & Callisto flyby
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lllustration #4: Auroral campaign

® Aladin Fichier Edition Image Catalogue Graphique Outil Vue Interop Aide G oBE=9 @ <) @D (74 %) mar. 23:09 Q
| =]
AMDA e 0o Aladin v7.0
L] http://manunja.cesr.fr/~richard/amda/DDHTML/HTML/Hst2Aladin.html| ‘ == e Position ( Effacer ) Référentiel [ ICRS
Allsky opt ~Allsky IR #DSS *Simbad *NED +PPMX *2MASS
E Hst Images 2001.01_20_13_21_10 L[}—
i
| Open Folders | | Select All | | Reset All | | Load Previews elect
depl.
- B 2001-01-13 19) Z X
. - Zoom coupe
O 2001-01-20 (19) Sy E
- B \ S0 on 23 1)
O 2001-01-21 (19) \ o e —
h
- W 2001-01-23 (10) \ oot o
\ 7 |
O . 2001-01-26 (6) deSsin pixel
Download Selected Data (fits) | Use Aladin .\ l:am E;ﬁ‘ \
4
o suppr
= Aladin Commands \\ E ,\/N \
["Aladin Web | [ disconnect Aladin | [ Aladin Local | & S 1908 x11.17" 2reeziag
[T I N R L 4 o 2

Edit Script_| Select Display Mode _ grille nord  muftiviies =
A

] Aladin Script Updated v " o
<> 4 (c) 2010 UDS/CNRS - by CDS - Distributed under GNU GPL v3 Osel /Osrc 21Mo E'
o -
o
E C
o= 10 -
8 -
E C
(&1 -
5 Mm -
\Mﬂ\km -
———r e
06/01/01  11/01/01 18701701 21/01/01  26/01/01  31/01/01
Jan 2001

Craated by AMDA(C) 2.0 Tue Mar 27 23:00:55 2012

Save Start-Stop I Get Hst Images I Zoom In I Zoom Out I Back I 1/2 Back I 1/2 Next I Next I DONE I




3 DVl eW/C D P P TOO I http://3dview.cesr.fr/

(d) view.cesr.fr % & | (*F- orac

~ .
(@ o Dﬁ éegde la Phys"msﬂasmas&
= : Plasma Physics Data r

Welcome to 3DView/CDPP

Features:
= Heliospheric view 3DView/CDPP is a tool for scientists that offers immediate 3D visualization of position and orientation of spacecrafts, planetary ephemerides, as well as
= Bodies lighting and maps scientific data representation.
= Orbit and attitude
= Instrument bore sight 3DView/CDPP is a versatile, lightweight and interactive software, intended to be intuitive and easy to use.
= Distances time evolution
= Bow shock and magnetopause The following missions are included: CoRoT, Rosetta, PICARD, Jason2, MRO/MSL, Mars-Express, Venus-Express, Cassini, Planck, Galileo, Ulysses,
= Van allen belts (L-Shells) Voyager1-2, Stereo, Cluster, ACE, Wind, Geotail, SOHO, Giotto, Themis, Interball.
= South Atlantic Anomaly Available data are described here
= Stars
= Shadows Supplementary missions will be added if needed.
= Ground trace
= Ground stations 3DView/CDPP runs as a JAVA applet; it is compatible with WINDOWS XP, VISTA, SEVEN, as well as MAC OSX and LINUX *
= ASCII file data export
= Image and movies generation For a deep description of the 3DView/CDPP capabilities, go to tutorial.

* JAVA 6 required. See also java3D requirements

More pictures and movie samples here
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3DView/CDPP is a tool for scientists that offers immediate 3D
visualization of position and orientation of spacecraft, planetary
ephemeris, as well as scientific data representation.
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lllustration #1: Earth




lllustration #2: Galileo

Visualization of Galileo EPD (energetic particle) data
during 1 Europa flyby




lllustration #3:
JUICE

JUICE trajectory/ephemeris has been
implemented in CDPP/3DView plasma




Perspectives

Cassini MAPS datasets included in the CDPP/AMDA tool. Enhancing science
return to the potential benefit of the broader science community.

A Jupiter database including all publicly available magnetospheric and
plasma data from previous missions to Jupiter has been built in the CDPP/
AMDA (Automated Multi-Dataset Analysis) tool. This tool can be used to re-
analyze past datasets (including Galileo) in order to prepare and optimize
proposed JUICE instrumentation to the potential benefit of the JUICE teams
and the broader science community.

The 3DView/CDPP Tool can be used to visualize JUICE mission phases as
well as prepare science mode operation plans, and will be regularly
updated as the mission progresses to the potential benefit of the JUICE
teams and the broader science community.

AMDA/Aladin interoperable connection has been developed. This enables
in-situ/remote auroral studies at giant planets. The service has been buiklt
around HST datasets and will be adapted to spacecraft imagers/
spectrometers (e.g., UVIS). This will be adapted in preparation of Juno.



Links

http://cdpp.cesr.fr/

http://cdpp-amda.cesr.fr/DDHTML/index.html
http://3dview.cesr.fr/

http://europlanet-plasmanode.oeaw.ac.at/



http://cdpp.cesr.fr/
http://cdpp.cesr.fr/
http://cdpp-amda.cesr.fr/DDHTML/index.html
http://cdpp-amda.cesr.fr/DDHTML/index.html
http://3dview.cesr.fr/
http://3dview.cesr.fr/
http://europlanet-plasmanode.oeaw.ac.at/
http://europlanet-plasmanode.oeaw.ac.at/

