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Heliophysics science archives: outline

1. Introduction

2. Heliophysics archives: recent highlights

3. Development of upcoming mission archives and long term preservation

4. IHDEA related activities and ways forward
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Heliophysics science archives

ESA Heliophysics D/SCI archives
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Heliophysics science archives: highlights

ESA Heliophysics D/SCI archives

Solar Orbiter 
Archive (SOAR)

Cluster Science 
Archive (CSA)

SOHO
Science
Archive
(SSA)
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2. Heliophysics science archives: highlights

https://soar.esac.esa.int/

• Solar Orbiter data can now be 
searched by Solar Orbiter Observing 
Plan, i.e., by data campaigns during 
remote sensing windows

https://www.cosmos.esa.int/web/esdc/doi/heliophysics
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• Solar Orbiter data can now be 
searched by Solar Orbiter Observing 
Plan, i.e., by data campaigns during 
remote sensing windows

• High resolution data from several 
instruments up to a few days, often 
amounting up to 15,000 files

• Can be downloaded in one click

• Possible up to 50 GB

• Data are packaged, zipped and an 
email sent when ready to collect 
them

2. Solar Orbiter ARchive (SOAR) highlights

https://soar.esac.esa.int/

https://www.cosmos.esa.int/web/esdc/doi/heliophysics


7

2. SOAR highlights

https://soar.esac.esa.int/

• Search by solar distance

e.g., allows to get all MAG data 
measured at a distance below 
0.5 AU (turbulence, 
switchbacks…)

• Available through SunPy, TAP 
(command line) and SOAR GUI

https://www.cosmos.esa.int/web/esdc/doi/heliophysics
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2. Field of Views tables (HRI, HRT, SPICE)
eui_hri_table

        Filename, 
        Descriptor, 
        start_time,
        end_time, 
        Processing Level, 
        version,
        SOOP name, 
        crota, 
        'Rotation Angle', 
        crota, 
        'FoV
        bottom left (Tx,Ty) in arcsec', 
        FoV_Solo_bot_left_arcsec_Tx,
        FoV_Solo_bot_left_arcsec_Ty, 
        'FoV top right (Tx,Ty) in arcsec',
        FoV_Solo_top_right_arcsec_Tx, 
        FoV_Solo_top_right_arcsec_Ty,
        'from_Solar_Orbiter', 'Helioprojective_cartesian', 
        'FoV bottom left (Tx,Ty) in arcsec', 
        FoV_Earth_bot_left_arcsec_Tx, 
        FoV_Earth_bot_left_arcsec_Ty, 'FoV top
        right (Tx,Ty) in arcsec', 
        FoV_Earth_top_right_arcsec_Tx,
        FoV_Earth_top_right_arcsec_Ty, 
        'from_Earth', 
        'Helioprojective_cartesian',

'Solar Orbiter position (lon,lat,radius) in (deg,deg,AU)', 
        solo_pos_lon_deg,
        solo_pos_lat_deg, 
        solo_pos_radius_AU, 
        'Earth position (lon,lat,radius) in
        (deg,deg,AU)', 
        earth_pos_lon_deg, 
        earth_pos_lat_deg,
        earth_pos_radius_AU,
        'Mercury position (lon,lat,radius) in (deg,deg,AU)',
        mercury_pos_lon_deg,
        mercury_pos_lat_deg,
        mercury_pos_radius_AU,
        'BepiColombo position
        (lon,lat,radius) in (deg,deg,AU)', 
        bepi_pos_lon_deg, 
        bepi_pos_lat_deg,
        bepi_pos_radius_AU, 
        'PSP position (lon,lat,radius) in (deg,deg,AU)',
        psp_pos_lon_deg,
        psp_pos_lat_deg, 
        psp_pos_radius_AU, '
        Stereo-A position(lon,lat,radius) in (deg,deg,AU)', 
        stereoA_pos_lon_deg, 
        stereoA_pos_lat_deg,
        stereoA_pos_radius_AU, 
        'Heliographic_Stonyhurst' 
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2. What can be done with Field of Views tables?
'Solar Orbiter position (lon,lat,radius) in (deg,deg,AU)', 
        solo_pos_lon_deg,
        solo_pos_lat_deg, 
        solo_pos_radius_AU, 
        'Earth position (lon,lat,radius) in
        (deg,deg,AU)', 
        earth_pos_lon_deg, 
        earth_pos_lat_deg,
        earth_pos_radius_AU,
        'Mercury position (lon,lat,radius) in (deg,deg,AU)',
        mercury_pos_lon_deg,
        mercury_pos_lat_deg,
        mercury_pos_radius_AU,
        'BepiColombo position
        (lon,lat,radius) in (deg,deg,AU)', 
        bepi_pos_lon_deg, 
        bepi_pos_lat_deg,
        bepi_pos_radius_AU, 
        'PSP position (lon,lat,radius) in (deg,deg,AU)',
        psp_pos_lon_deg,
        psp_pos_lat_deg, 
        psp_pos_radius_AU, '
        Stereo-A position(lon,lat,radius) in (deg,deg,AU)', 
        stereoA_pos_lon_deg, 
        stereoA_pos_lat_deg,
        stereoA_pos_radius_AU, 
        'Heliographic_Stonyhurst' 
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2. Field of Views tables (HRI, HRT, SPICE)
eui_hri_table

        Filename, 
        Descriptor, 
        start_time,
        end_time, 
        Processing Level, 
        version,
        SOOP name, 
        crota, 
        'Rotation Angle', 
        crota, 
        'FoV
        bottom left (Tx,Ty) in arcsec', 
        FoV_Solo_bot_left_arcsec_Tx,
        FoV_Solo_bot_left_arcsec_Ty, 
        'FoV top right (Tx,Ty) in arcsec',
        FoV_Solo_top_right_arcsec_Tx, 
        FoV_Solo_top_right_arcsec_Ty,
        'from_Solar_Orbiter', 'Helioprojective_cartesian', 
        'FoV bottom left (Tx,Ty) in arcsec', 
        FoV_Earth_bot_left_arcsec_Tx, 
        FoV_Earth_bot_left_arcsec_Ty, 'FoV top
        right (Tx,Ty) in arcsec', 
        FoV_Earth_top_right_arcsec_Tx,
        FoV_Earth_top_right_arcsec_Ty, 
        'from_Earth', 
        'Helioprojective_cartesian',
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2. Field of Views tables available through TOPCAT
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4. SPASE and CDAWEB
Registring ESA solar orbiter in-situ datasets in the SPASE metadata registry

To make these datasets findable by tools based on registry, they need to be described 
following the SPASE data model, including CDF ISTP standards for CDF files.

We have prepared the SPASE description for all MAG datasets and get those description 
validated by the SPASE group at UCLA, reviewed by the MAG team.

Work on-going for the SWA thermal plasma particle detectors (EAS, PAS, HIS)

See talk by Joanna Oliveira
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3. Cluster Science Archive (CSA) recent highlights

https://csa.esac.esa.int/csa-web/#tools/

https://csa.esac.esa.int/csa-web/
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3a. Advanced interactive plotting

Help generating paper quality level plots
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3a. Advanced plotting: multi-instruments densities

Unique feature: display of the same physical quantity measured by different instruments
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3b. Data mining

https://caa.esac.esa.int/data-mining/data-mining/

We have generated 1 minute average for tens of 
key parameters (86!): measurements of course but 
also position, magnetic sector, constellation 
elongation 

Gives you all time intervals among the 150 TB of 
Cluster data fitting the parameters range

This interface moves away from selecting individual 
experiment measurements to select, instead, 
plasma parameters from one or several 
experiments

These ”survey” datasets are constantly updated and 
also downloadable 

https://caa.esac.esa.int/data-mining/data-mining/
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3b. Data mining

https://caa.esac.esa.int/data-mining/data-mining/

Here we select

Only 1 spacececraft 
When positioned below 10 Earth radii
with the DC electric field below 50 mV/m
For the whole mission duration

This list of parameters can be saved for the 
advanced plotting tool

https://caa.esac.esa.int/data-mining/data-mining/
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4. SOHO Science Archive (SSA) recent highlights

• Filtering of the data between 
Science and Engineering modes 
(work with PI to tag the data)

• Connection to the HEK database

• EIT calibrated files!
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4. SOHO Science Archive (SSA) recent highlights

• Filtering of the data between Science 
and Engineering modes (work with PI 
to tag the data)

• Connection to the HEK database

• EIT calibrated files!
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4. SOHO Science Archive (SSA) recent highlights

• Filtering of the data between Science 
and Engineering modes (work with PI 
to tag the data)

• Connection to the HEK database

• EIT calibrated files!
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Heliophysics science archives

ESA Heliophysics D/SCI archives 
are composed of 7 independent 

software systems
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Heliophysics science archives: long term preservation

Long term perservation requires regular update of all components of each archive hardware/software system

Missions (8) Heliophysics Archives Graphical User Interface

SMILE in development in development 
Solar Orbiter Solar Orbiter ARchive Requires upgrade over 

the coming years
Cluster and Double Star Cluster Science Archive Requires upgrade over 

the coming years
Proba-2 Proba-2 Science Archive Requires upgrade over 

the coming years
ISS-Solaces ISS-SolACES archive Requires upgrade over 

the coming years
SOHO SOHO science archive Up-to-date

Ulysses Ulysses final archive Requires upgrade ASAP
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Heliophysics science archives: a need for a multi-missions archive

For scientific synergies and long 
term preservation, the ESA 
Heliophysics Archives User 

Group recommended in 2023 to 
transition all these archives to 

one single archive
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Heliophysics science archives: a need for a multi-missions archive?

Since then, the SMILE archive 
back-end (e.g., database, 

ingestion module) has been 
directly developed within the 

cross-area multi-missions back-
end
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ESA SMILE Archive front-end within HPA

SMILE archive front-end directly incorporated within the in the upcoming 
ESA HelioPhysics Archive or HPA (not yet public)
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HelioPhysics Archive (internal version, design only)
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IHDEA related activities 2023-2024

SPASE, DOIs, HAPI, Science platforms and more

SPASE description of Solar Orbiter datasets started: MAG done, SWA on-going
 - Good interaction with Goddard (S. Fung), UCLA (L. Bargatze) to help curating 
 and helping describing these datasets
 - Led to update of the SPASE model to include datasets with variable time 
 resolution
 - Help from SPASE group to describe Cluster datasets that ESA will review (J. Oliveira)

Decision to register DOIs for all ESA heliophysics datasets

HAPI server for CSA up, HAPI server for SOAR in progress, eventually HAPI for HPA

Active participation to IHDEA Science Platforms working group (J. Reerink)

Publication of ISWAT Information architecture and Innovative solutions overarching 
paper (50 pages long!): Heliophysics and space weather information architecture and innovative solutions: 
Current status and ways forward https://doi.org/10.1016/j.asr.2024.05.052, with many IHDEA members

https://doi.org/10.1016/j.asr.2024.05.052
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ESA helio archives and the VSO

VSO now speaks with TAP!

• Proba-2 archive available in the VSO

• Solar Orbiter on-going, timeline?

• Would be great to see a link to 
SOAR
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Wrap-up

• The ESA HelioPhysics Archive starts to be developed with SMILE archive directly in

• More scientifically oriented functionalities in the Solar Orbiter Archive, close link with SunPy

• SPASE description of helio datasets start to be implemented effectively

• Collective effort to produce a list of recommendations in an overarching paper on 
information architecture and innovative solutions as an input of the Space Weather decadal 
roadmap

• Progress in interoperability with NASA and among Python packages thanks to the Science 
platform working group
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IHDEA forward
Few ideas

1. Agree on recommendations and distribute them including
- Recommendation Letter to all publishers to acknowledge the use of data origin and 

tools  with list of DOI from data providers and data analysis tools

- Recommendation on a list of best calibrated datasets per instrument, per mission, 
reviewed by missions experts, capture this for the long term; especially important 
when copying over full archive by another data center but also setting up of HAPI 
servers with a scientific in the loop not to access everything to avoid confusion

2. Agree on an internal IHDEA process to agree/support data access protocols, data format 
    etc… similar to IVOA?

3. Setup of new working groups, in a more flexible way?

4. What about CDF 3.0? Need of a working group

5. What can be done to be more inclusive with the Ground based community?


