
Octobre, 29, 2009     15h00-15h30 ASOV2009, Paris

Utilisation combinée 
de CDPP/AMDA et de l'OV astronomique

Multi-wavelength Spectroscopy and Imaging of Giant Planet Auroral
Emissions as a Diagnostic of their Magnetospheric Activity

N. André1, C. Jacquey1, L. Lamy2, B. Cecconi2, E. Budnik3, R. Hitier4, E. Pallier1, V.
Génot1, M. Gangloff1, F. Topf5, H. Rucker5, M. Khodachenko5, W. Baumjohann5, F.
Dériot6, D. Heulet6

1CDPP, CNRS/Université Paul Sabatier, 9, avenue du colonel Roche, 31028 Toulouse, France (nicolas.andre@cesr.fr)
2LESIA, Observatoire Paris Meudon, Meudon, France 

3NOVELTIS, 2 Avenue Europe, 31520 Ramonville Saint Agne, France 
4Co-Libri, Cremefer 11290 Montréal, France

4Space Research Institute, Austrian Academy of Sciences, OAW, Graz, Austria
6CNES, Centre spatial de Toulouse, 18 avenue Edouard Belin, 31401 Toulouse, France 

mailto:nicolas.andre@cesr.fr


Towards a prototype of  Virtual Observatory in Planetology?



Europlanet-RI IDIS (Integrated & Distributed Information System)

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

5 thematic nodes and 1 technical node

Its objective:

Develop Virtual Observatory tools

In order to access data from

laboratory measurements
ground+spaced-based observations
modeling results

allowing comparative and pluri-disciplinary studies
of planetary objects and environments



Science Case 3.1 
Solar wind interaction 

with Jupiter and Saturn aurorae
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Access 

to data and tools IRTF, Keck

SOHO LASCO, SOHO EIT

ACE MAG/SWEPAM , ULYSSES MAG/SWOOPS

http://pds-ppi.igpp.ucla.edu

http://xmm.esac.esa.int/xsa

http://cxc.harvard.edu/cda

http://archive.stsci.edu/hst

http://cdsweb.u-strasbg.fr

http://pds-atmospheres.nmsu.edu

http://irtfweb.ifa.hawaii.edu

http://cdaweb.gsfc.nasa.gov

http://cdpp.cesr.fr

http://pds-ppi.igpp.ucla.edu

http://helio.estec.esa.nl/ulysses/archive/

http://pds-ppi.igpp.ucla.edu

http://bass2000.bagn.obs-mip.fr/

http://sohowww.nascom.nasa.gov/data

http://vho.nasa.gov/

http://www.rssd.esa.int/PSA

SPICE kernels

http://ccmc.gsfc.nasa.gov

http://mapsview.engin.umich.edu/solarwind

www.planetary.brown.edu/pds

Magnetospheric models

Uni. Michigan
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of the data and tools
Images, spectra, projection

Fits

Public …

Images, spectra, projection

Fits

Public (after 1 year)

Time series, projection (goniopolarimetry)

Public …

Time series, ascii, cdf

Public …

Time series, ascii, binary, PDS format

Public …

Heliospheric models

Restricted and public

Time series, images

movies

Public …

Time series, images

movies

Public …

Ref. models: spectroscopy

Restricted and public



Plasma Data
The CDPP/AMDA Service



CDPP, the french Plasma Physics Data Center (CNRS/CNES)

Hosted at CESR, Toulouse, France

http://cdpp.cesr.fr

Its Missions:

1) Data Archive (long-term preservation)

2) Data Valorization

• Making data easy to use
• Providing tools and services

3) Participation to Virtual Observatories



AMDA (Automated Multi-Dataset Analysis) Functionalities

Web-based facility for online analysis of space physics data

http://cdpp-amda.cesr.fr

Evolving in the VO paradigm

Automated access to data 

the user plays with parameters, not with data files

Produces and exploits time-tables

Its 7 functionalities allow to use and couple these two objects

1. Visualization editor

3. Parameter editor

2. Download data

5.Visual search

4. External data

6. Conditional search

7. Time-Table manager



CDPP/AMDA Local and Remote Data Access

CESR, France
Mirror site

LESIA, France

GSFC, USA

IWF, Austria

CESR, France

IC/QM, UK

CESR, France
Mirror site

Perspectives
Heliosphere

Magnetosphere
Planetary environments

Cluster
Interball
Geotail
…

Interoperability



AMDA Functionality #1: Visualization Editor
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Venus (VEX) Earth (THEMIS) Mars (MEX)

No magnetometer

No mass resolution

AMDA Functionality #1: Visualization Editor



AMDA Functionality #3: Parameter Editor
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Illustration: 
MP Detection at Saturn

Building parameters:

Conditional search:
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B

B > 5.10-8

Time Table of MP crossings

Masters, Kanani, McAndrews (MAPSview) 2007 175 0 10

2007 175 1 30

2007 175 2 40

2007 175 3 0

2007 175 4 45

2007 175 5 0

2007 175 5 40

2007 175 6 25

2007 175 9 20

2007 175 10 15

2007 175 10 30

2007 175 18 45

2007 175 19 50

2007 175 20 25

2007 175 20 45

2007 175 21 40

2007 175 23 0

2007 175 23 20

2007 175 23 40



AMDA Functionality #6: Conditional Search

R < 3
& 

R>1.5
&

X<0
&

Abs(Y)/abs(X) < 0.5
&

Bx(t) times Bx(t+60s) < 0

Time Table cs_crossing_vex created



AMDA Functionality #7: Time-Table Manager



Illustration 2: Current Sheet Crossings

Venus

One of the 3 time intervals in the Time Table



Multi-wavelength observations 
of giant planet auroral emissions

IVOA Tools



Spatial, temporal, multi-spectral information



Temporal
(Aladin)

Spatial
(Topcat)

Multi-spectral
(VOSPec)

Targeted VO tools

• Data discovery
• Spectral analysis
• Data visualization



Case Study: Aladin



Illustration: Accessing the relevant HST observations (<1000)



Illustration: Accessing HST observations (abstract search)



Illustration: Accessing the relevant HST observations (datasets)



Illustration: Accessinh the relevant HST observations (preview)



Illustration: Visualizing HST observations with Aladin



Beyond Aladin ?



Correcting HST observations 

• Automated pre-treatment from HST pipeline:

(correction of dark background noise, flat field, geometrical distorsion,
absolute and wavelength photometric calibration, etc …)

• Additional corrections required :

‘parasite’ emissions

- Reflected flux  by the planet
- diffused emissions

(terrestrial geocorona)

Our expert: Laurent Lamy (LESIA, Imperial College)
PhD Thesis with Renée Prangé



Localizing HST observations in the observational plane

Laurent Lamy (PhD Thesis)



Projecting HST observations

Laurent Lamy (PhD Thesis)

+ in ‘physical parameters’

e.g., power



Correlating HST observations with radio observations

Laurent Lamy, JGR, 2009



Correlating HST observations with X-ray, IR and VIS observations

Stallard et al., Nature, 2009 Cassini/ISS Image at Jupiter

Chandra Image
Jupiter



Illustration: HST observations (Specview)

Recently available



Illustration: HST observations (Specview)

To be studied …



Data Finder:

learn how to find all existing astronomical giant planet auroral observations (-> Time-Table, catalogue)

1) in UV (e.g., from the HST Science Data Archive), 
2) in X-ray (e.g., from the XMM-Newton Science Archive)  
3) in IR and 4) in Radio, using available astronomical catalogues, VO and associated search engines

Data Access: 

learn how to understand and read the corresponding data and metadata, together with their calibration files 
(standard(s), protocol(s), ...)

Use of Existing Tools: 

learn how to use the VO tools mentioned previously with the corresponding astronomical data 

1) as they stand, 
2) also with existing planetary data on giant planet auroral emissions obtained from planetary spacecraft

(e.g., from the Cassini UVIS, Cassini VIMS, Galileo UVS instruments at PDS), 
3)   identify the technical and scientific limitations (if any) of these VO tools

in order to satisfy our requirements

Our proposed approach



Adaptation of Existing Tools to our Needs: 

learn how to extend the existing tools and develop relevant and associated Added Value Services in order to fully
satisfy our requirements

Connection between AMDA and VO tools:

learn how to connect our AMDA service with corresponding data and tools in an interoperable or integrated way

Submitted to Euro-VO for funding but unfortunately not funded …

Our proposed approach


