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MASER 
Why and for whom?

• Low frequency radioastronomy:  
- large collections (long time scales and/or high 
resolution…) 
- event/features not always predictibles (sporadic, 
intermittent…) 

• Users needs: 
- discovery of datasets 
- online access for visualisation 
- python library for programmatic access 
- annotation and sharing of event/feature catalogues 
- hosting datasets



Data product types 
• Mostly spectrograms (aka dynamic-spectra). Measured parameter 

(flux, polarization…) depending on time and frequency.  
• Sometime: “waveform” (direct sampling of electric signal temporal 

fluctuations). Much higher data rate needed. 
• also, events. timestamp + label + parameters (coverage) + data ? 

waveform snapshot can be considered as an event. 
• and catalogues of events/features  
• NB: imaging data not in the scope of MASER
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MASER Architecture 
- Data file in FITS, CDF… 
- TFCat Catalogues 
- Paper supplement 

material… 

DiscoveryAccess
(stream)

Access
(web)

DMP + DOI (+landing page) per collection





Interfaces 
• IVOA:  

- EPN-TAP (solar system data discovery) 
- TAP (tabular data access): 2 servers (PADC: http://voparis-tap-maser.obspm.fr, 
CDN: http://vogate.obs-nancay.fr) 
- Datalink (linking between data, quicklook, access) 
- UWS (run on demand): 1 server, https://voparis-uws-maser.obspm.fr/client/  
- IVOA registry 

• IHDEA:  
- das2: data streaming, 2 servers (PADC: http://voparis-das-maser.obspm.fr/das2/
server, CDN: https://das2server.obs-nancay.fr/das2/server)  
- CDF-ISTP (format) 
- SPASE registry 

• DOI: 
- publishing collections (https://maser.lesia.obspm.fr/publications/doi/) 
- landing page with schema.org   

• Other: 
- TFCat (Time-Frequency Catalogue) https://gitlab.obspm.fr/maser/catalogues/tfcat  
- WebGeoCalc (local instance of WGC/SPICE server developed by NASA/JPL)

http://voparis-tap-maser.obspm.fr
http://vogate.obs-nancay.fr
https://voparis-uws-maser.obspm.fr/client/
http://voparis-das-maser.obspm.fr/das2/server
http://voparis-das-maser.obspm.fr/das2/server
https://das2server.obs-nancay.fr/das2/server
https://maser.lesia.obspm.fr/publications/doi/
https://gitlab.obspm.fr/maser/catalogues/tfcat


EPN-TAP service 
configuration

• DaCHS servers (v2.6) 

• Resource configuration using CustomGrammar 
(external python script parsing data files), 
CDFGrammar or ODBCGrammar 

• Subjects in IVOA/UAT keywords (not updated in 
Registry yet) 

• Datalink implemented on some services to relate with 
previews, data streaming interfaces, documentation… 



Example with Voyager/PRA collection



Example with NDA collection 





Example with NDA collection (target_name=Jupiter)



Autoplot



Data on demand 
• Large data rate or long times intervals  

=> need for optimized client/server distribution system.  

• Existing solution developed by University of Iowa (USA):  
server=Das2 (http://das2.org) and client=Autoplot (http://autoplot.org) 

• Built for space data (low data rate), but capable of serving long 
resampled times series.  
Tested with success on ground Nançay datasets: adapted also for 
ground based high data rate collections. 

• Very simple configuration:  
data collection description files + data reader that produces “das2stream” 
formatted data. 

• Implemented on LESIA, CDPP, and Nançay data collections (using the 
Maser4py modules): 
- LESIA: http://voparis-maser-das.obspm.fr/das2/server   
- Nançay: https://das2server.obs-nancay.fr/das2/server 

http://das2.org
http://autoplot.org
http://voparis-maser-das.obspm.fr/das2/server
https://das2server.obs-nancay.fr/das2/server


Das2 / Autoplot process 

• Das2 = data distribution system for time series + on demand resampling 
(averaging on the fly).  
HTTP REST Query: data collection + time interval + temporal resolution  

•

NDA/JunoN dataset (3TB/day)

2 sec



UWS for run on demand
• ExPRES code (Exoplanetary and Planetary Radio Emission Simulator) 

https://github.com/maserlib/ExPRES  
https://voparis-uws-maser.obspm.fr/client/jobs/ExPRES (using OPUS) 

• Modelling of the spectro-temporal shape of radio emissions.   

• Used in Cecconi et al., Planet. Space Sci (2021) 
mission planning of JUICE 
supplementary material: https://doi.org/10.25935/8ZFF-NX36  

https://github.com/maserlib/ExPRES
https://voparis-uws-maser.obspm.fr/client/jobs/ExPRES
https://doi.org/10.25935/8ZFF-NX36


Time-Frequency Catalogue 
Model & Format

• Why?  
In low frequency radio astronomy, spectro-temporal (aka time-frequency) features 
are key for science analysis.  

• Features: 
- planetary emissions (auroral, lightnings…) 
- solar emissions 

• Geometries: 
- contour of feature (polygon, points…) 
- skeleton line / shape of feature (line, points)

Jupiter DAM emissions (Nançay/NDA)

Solar bursts + Earth AKR emissions (Cassini/RPWS)

Type III bursts

Earth AKR
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TFCat
• TFcat Model 

• A TF-geometry is a geometry (point, line-string, polygon, multi-points, multi-line-strings, multi-
polygon), with coordinates in time and frequency (or wavelength, or wavenumber, or energy).  

• The catalogue contains a list of features, with a TF-geometry (or a set of geometries), and 
parameters. 

• The catalogue contains a definition of the features additional properties, with data type, 
description, unit, UCD, etc. 

• The catalogue contains a set of global properties, at catalogue level, with data type, 
description, unit, UCD, etc. 

• The catalogue contains a description of the CRS (coordinate reference system) defining the 
temporal and spectral axes, as well as the frame reference position.  

• Specification: Cecconi, B., M. B. Taylor, X. Bonnin, A. Loh. (2022), JSON Implementation of Time-
Frequency Radio Catalogues: TFCat (Version 1.0). PADC. https://doi.org/10.25935/6068-8528  
Publication: Cecconi, B., Louis, C. K., Bonnin, X., Loh, A., & Taylor, M. B. (2023). Time-frequency 
catalogue: JSON implementation and python library. Frontiers in Astronomy and Space Sciences, 9, 
1049677. https://doi.org/10.3389/fspas.2022.1049677  
Validator: in STILTS ! (thanks to Mark Taylor)

https://doi.org/10.25935/6068-8528
https://doi.org/10.3389/fspas.2022.1049677


TFCat + TAP exploration 
• 1 Feature per row, Geometry as JSON string,  

Feature mapped properties into columns  
• JSON-string allows to keep all information (geometry 

type, CRS, coordinates) of Feature for future use.



TFCat in Autoplot



Summary
• MASER: solar system radioastronomy 

- possible extension to transient low frequency radio astronomy 
(starting of official operation in Jan 2022) 

• IVOA integration: 
- EPN-TAP + Datalink 👍  
  - search engine for local data management tools 
  - data discovery 
- UWS works very well for job on demand 

• Community Specific:  
- Das2: data streaming interface for dynamic spectra  
- TFCat for event/feature catalogues (next => FT-MOC !)


