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The ESAC science data centre (ESDC)

1. Consolidation of all ESA Space Science Archives at ESAC, with strong re-use 
across projects, ensuring easier and cheaper long term data preservation

! Hardware infrastructure
! Software architecture and code, including technology migration
! Human technical and scientific expertise
! Multi mission, multi instruments science exploitation

2. Long term preservation of data processing capabilities (on-going)
! Preserve software coming from various places
! Provide data processing capabilities as a “service”
! Bring the “user software to the data” instead of the “data to the user”

3. Sharing and preservation of knowledge, including international cooperation
! IVOA, IPDA
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Towards multi wavelengths
Science data exploitation

! Goal: to facilitate data discovery and archival science for ALL users
! Multi-wavelength
! Project agnostic 
! Exploration

! Interface “on top of” all ESA astronomy archives

ESASky

Legacy:
IUE, ..

Herschel XMM-
Newton HST Planck ISO Integral EXOSAT

Future: 
Gaia, 
JWST, 

Euclid, ..
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The ESAC science data centre (ESDC)

1. Consolidation of all ESA Space Science Archives at ESAC, with strong re-use 
across projects, ensuring easier and cheaper long term data preservation

! Hardware infrastructure
! Software architecture and code, including technology migration
! Human technical and scientific expertise
! Multi mission, multi instruments science exploitation

2. Long term preservation of data processing capabilities (on-going)
! Preserve software coming from various places
! Provide data processing capabilities as a “service”
! Bring the “user software to the data” instead of the “data to 

the user”

3. Sharing and preservation of knowledge, including international cooperation
! IVOA, IPDA
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Archives Volume evolution (2000-2020)
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Soho Science Archive
Including Proba-2 data
Soho Science Archive
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ESA science archives

http://www.jhelioviewer.org

JHelioviewer is an open-source application for 
visualization of solar images based on the JPEG 2000 
standard. 

It is part of the ESA/NASA Helioviewer Project and 
another client to the Helioviewer web services 
alongside the Helioviewer.org web application. 

Commonly referred to as “Space Weather 
HelioViewer”. Many of the new additions will be of 
particular interest to the Space Weather community.

JHelioviewer “2.10” released in March 2016 offers 
new features, including:
Combined view from different vantage points 
(e.g. STEREO and SDO) for full sphere mapping

Timeline datasets viewing, synchronized with the 
time of the current image

Integration of features and events from the Space 
Weather Events Knowledgebase (SWEK), and alerts 
from the COMESEP system.

Magnetic field line extrapolations
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The Cluster Science Archive
https://cosmos.esa.int/csa
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The Cluster Science Archive
https://cosmos.esa.int/csa
! First 4-spacecraft magnetospheric constellation

! Polar orbit, probing most regions of the 
magnetosphere: solar wind, bow shock, 
Magnetosheath, MP, cusp, PSBL, plasmasheet, AAR, 
outer plasmasphere, lobes…

! Various inter-spacecraft distances: from 3 km at 
the bow shock to 20,000 km along the 
magnetopause... over 17 years, under 2 very 
different solar cycles!

! Provide ground truth to test MHD-EPIC code for 
instance thanks to its magnetosphere coverage

! > 2500 publications and 120 PhD

! Still active with on-going coordinated observations 
campaign with MMS and THEMIS up to 2020

! > 100 TB of data
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The Cluster Science Archive
https://cosmos.esa.int/csa

Tsyganenko, 2014
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The Cluster Science Archive

II.7. User guides, Calibration reports, ICD
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The Cluster Science Archive

II.5. Visualization tools

- Key graphical products (PI interaction)
- Pre-generated plots (1h, 6h, 24h)
- On-demand key graphical products visualization
- QL plots inc. cross-calibration plots
- Inventory plots



Arnaud Masson | ESA Heliophysics Archives: a key asset for ISWI | Boston College | 02/08/2017| Slide  23

ESA UNCLASSIFIED - Releasable to the Public

The Cluster Science Archive

II.5. Visualization tools: Distribution functions
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The Cluster Science Archive

Systematic 1h plots comparing key parameters like  DC 
magnetic, electric field and density from indepent experiments
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II.9. AOB
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3. The Cluster science archive

II.9. AOB

FP7/H2020 
datasets 
included in the 
archive
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The Cluster Science Archive

II.5. Command-line and data streaming
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The Cluster Science Archive

II.5. Command-line and data streaming
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The Cluster Science Archive

II.10. Wrap-up
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ESAC Science Archives Strategy

Enable maximum scientific exploitation 
of data sets

Enable efficient long-term preservation 
of data, software and knowledge, using 
modern technology

Enable cost-effective archive production by 
integration in, and across, projects




