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«Virtual Observatory» ?
• Two meanings, same word 

• «A virtual observatory» = a client (usually a web portal) 
providing access to remote data.  
Conceptually close to a «real observatory»: dedicated to a 
specific science topic.  
Examples: VSO (Solar), VMO (Magnetospheric), VWO (Waves)... 

• «The virtual observatory» = a series of standards that permit tool 
interoperability.  
Several sets of standards exist: IVOA (Astro), SPASE (Space 
Physics)... 

• The first is easy to identify: the users connects to it, while the latter 
is hidden (it only works when you don’t see it).



Interoperable Standard Alliances 
for Planets and Solar System

• IVOA: International Virtual Observatory Alliance Astrophysics  
http://ivoa.net 

• SPASE: Space Physics Archive Search and Extract Space 
Plasma 
http://spase-group.org 

• IPDA: International Planetary Data Alliance Planetary 
Sci. 
http://planetarydata.org  (agencies) 

• OGC: Open Geospatial Consortium Surface Sci.  
http://www.opengeospatial.org  (mainly 
Earth)

http://ivoa.net
http://spase-group.org
http://planetarydata.org
http://www.opengeospatial.org
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Virtual Observatory access: http://vespa.obspm.fr

VESPA Web Portal

http://vespa.obspm.fr


Result page: search for Jupiter data

Data type Target name Interval link to data

preview



Why IVOA and not SPASE ?
SPASE = Space Physics (plasma, radio...), a lot to add in keyword 
dictionaries for planetary and solar system sciences.  
This was studied, but it was decided not to go that way; 

IVOA = generic standards and protocols for astronomy. 
- Main concern is coordinates (astro = only sky coordinates; solar system = 
many coordinate systems per planet!).  
- Most access protocols (for tables, spectra, images...) are not built on 
observed object, but rather on data type. They allow references to other 
datamodels (such as SPASE) 
- VOTable is very generic. FITS also. 

Other good thing about IVOA: 
- there is a registry  
- there are tools to work on tables (TOPCAT), images (Aladin), spectra... 
- there is a very nice application messaging protocol: SAMP (see demo) 



TAP [IVOA] 
Table Access Protocol

• Documentation:  
http://www.ivoa.net/documents/TAP/ 

• IVOA protocol for accessing tables.  
Distribution of VOTable (xml file with metadata 
and data table). 
SQL-type query language (ADQL) on the values 
in the table columns. 

• IVOA registry is used to declare TAP services

http://www.ivoa.net/documents/TAP/


EPN-TAP 
EuroPlaNet-TAP

• Documentation: http://discussions.europlanet-vespa.eu  

• Access Protocol for «Planetary Sciences» resources.  
It is a plain TAP service with predefined column names.  

• Protocol for data resource discovery with “coverage search”.  
19 columns are mandatory (target, time range, spectral range, 
spatial location, instrument…) 

• This was defined in the frame of the Europlanet FP7 project, 
from IVOA models. 

• EPN-TAP Client = VESPA (Virtual European Solar and Planetary 
Access)    http://vespa.obspm.fr

http://discussions.europlanet-vespa.eu
http://vespa.obspm.fr


EPN-TAP Search Parameters
• EPN-TAP = TAP +EPNcore keywords (planetary sciences specific)  
• EPNCore mandatory keywords: 

- dataproduct_type: Image, spectrum, time series, dynamic spectrum... 
- Observation target: target_name, target_class 
- Temporal parameters: time_min, time_min, time_exp_min, time_exp_max, 
time_sampling_step_min, time_sampling_step_max 
- Spectral parameters: spectral_range_min, spectral_range_max, 
spectral_resolution_min, spectral_resolution_max, 
spectral_sampling_step_min, spectral_sampling_step_max 
- Spatial parameters: spatial_frame_type (‘celestial’, ‘body’, ‘cartesian’, 
‘cylindrical’, ‘spherical’), c1min, c2min, c3min, c1max, c2max, c3max, 
c1_resol_min, c2_resol_min, c3_resol_min, c1_resol_max, c2_resol_max, 
c3_resol_max 
- Observation geometry: incidence_angle, emergence_angle, phase_angle 
- Instrument: instrument_host_name, instrument_name 
- Physical parameter: measurement_type (using IVOA UCDs, not SPASE 
measurement types, but similar)



Europlanet-H2020-RI  
VESPA

• VESPA: 1/4 of EPN budget 

• VESPA leads:  
ObsParis + Bremen  
+ Rome 

• Goal= Implementing many 
data services in European 
labs. 

• Yearly AO: invite external 
teams to learn how to set 
up VESPA server.



Europlanet-H2020-RI  
VESPA



VESPA Tutorials
• Data User Tutorials:  

http://typhon.obspm.fr/VESPA-tutorials/index.php?page=1  
Tutorial splinter sessions at EGU and EPSC every year.  
This year EGU: Tuesday April 19th Room 2.97 13:30-19:00 

• Data Provider Tutorials:  
https://voparis-confluence.obspm.fr/display/VES/Implementing+a+VESPA
+service  
Yearly AO. This year deadline is Feb 21st ! :-) 
http://www.europlanet-vespa.eu/call2016.shtml  
 
What kind of data?  
- any, but higher-level, derived, published preferred.  
- planetary (incl. Earth space plasma), solar, heliosphere, exoplanets…  
(simulation run or lab results under study)

http://typhon.obspm.fr/VESPA-tutorials/index.php?page=1
https://voparis-confluence.obspm.fr/display/VES/Implementing+a+VESPA+service
http://www.europlanet-vespa.eu/call2016.shtml


Example with Iitate Radio 
Observatory (Japan)

• Direct access to server:  
http://130.34.116.199 

http://130.34.116.199


Example with Iitate Radio 
Observatory (Japan)

• Direct access to server:  
http://130.34.116.199  

• Example of ADQL queries  
- Target+Time interval+Access  
select target_name,time_min,time_max,access_url,access_estsize from iitate.epn_core  

- Time and spectral resolution  
select distinct time_sampling_step_min,spectral_sampling_step_min from iitate.epn_core 

• Access through VESPA portal: 
http://vespa.obspm.fr/planetary/data/epn/query/resource/  
Resource URL: http://130.34.116.199/__system__/tap/run/tap  
Schema Name : iitate

http://130.34.116.199
http://130.34.116.199/__system__/adql/query/form?__nevow_form__=genForm&query=select%20target_name%2Ctime_min%2Ctime_max%2Caccess_url%2Caccess_estsize%20from%20iitate.epn_core%20&_TIMEOUT=5&_FORMAT=HTML&submit=Go
http://130.34.116.199/__system__/adql/query/form?__nevow_form__=genForm&query=select%20distinct%20time_sampling_step_min%2Cspectral_sampling_step_min%20from%20iitate.epn_core%20&_TIMEOUT=5&_FORMAT=HTML&submit=Go
http://vespa.obspm.fr/planetary/data/epn/query/resource/












Examples

• Examples extracted from online videos produced for EPSC-2013 (London).  
http://voparis-europlanet.obspm.fr/docum.shtml  

• Two examples shown here:

• Auroral Physics at Saturn:  
- Data: in situ plasma data (CDPP, Fr) + images from HST (APIS, Fr)  
- Tools: AMDA (CDPP, Fr), Aladin (CDS, Fr)  
- VO standard used: EPN-TAP, SAMP, FITS, VOTable

• Solar Wind interaction with Mars:  
- Data: in situ plasma data (CDPP, Fr) + plasma simulation (LATMOS, 
Fr)  
- Tools: AMDA (CDPP, Fr), LatHyS (LATMOS, Fr), TOPCAT (UK)  
- VO Standard used: SAMP, SPASE, VOTable

http://voparis-europlanet.obspm.fr/docum.shtml


Example 1: 
Auroral Physics at Saturn

http://amda.cdpp.eu Cassini data in AMDA, building plot result
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Example 1: 
Auroral Physics at Saturn

Plot result



Example 1: 
Auroral Physics at Saturn

HST data access menu



Example 1: 
Auroral Physics at Saturn

Access to APIS data through EPN-TAP



Example 1: 
Auroral Physics at Saturn

Access to APIS metadata through EPN-TAP



Example 1: 
Auroral Physics at Saturn

Send selected data to Aladin (IVOA image viewer) 



Example 1: 
Auroral Physics at Saturn

Aladin Web launched in another window http://aladin.u-strasbg.fr

http://aladin.u-strasbg.fr


Example 1: 
Auroral Physics at Saturn

Data are loaded into Aladin from their URL in APIS 



Example 1: 
Auroral Physics at Saturn

Basic operations: here image subtraction



Example 2: 
Solar Wind at Mars

Mars Express data in AMDA on day 2007/07/12



Example 2: 
Solar Wind at Mars

Plot results



Example 2: 
Solar Wind at Mars

Connecting AMDA to TOPCAT (IVOA Table Data tool) with SAMP



Example 2: 
Solar Wind at Mars

Preparing data transfer to TOPCAT



Example 2: 
Solar Wind at Mars

Sending data to TOPCAT



Example 2: 
Solar Wind at Mars

Displaying table in TOPCAThttp://www.star.bris.ac.uk/~mbt/topcat/

http://www.star.bris.ac.uk/~mbt/topcat/


Example 2: 
Solar Wind at Mars

plotting data in TOPCAT



Example 2: 
Solar Wind at Mars

Data tree in LatHyS (SPASE-based)http://impex.latmos.ipsl.fr/LatHyS.htm

http://impex.latmos.ipsl.fr/LatHyS.htm


Example 2: 
Solar Wind at Mars

Now connected to SAMP : click on send to show data in TOPCAT 



Example 2: 
Solar Wind at Mars

plotting data in TOPCAT


