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Outline
What do we want?

§ Direct link from data in papers to our archives
§ Improved findability of our datasets
§ Better tracking of their usage
§ Improved reproducibility of published results
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Outline

Introduction: DOI?

1. Why assigning DOIs to experiments on ESA heliophysics s/c? 
2. How to get a DOI indexed by Google dataset search?
3. Direct link to the data and findability on Google dataset search
4. Who cares about heliophysics?
5. Next steps and open questions
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DOI is a persistent URL 
like this one
https://doi.org/10.5270/
esa-yrl3swm

Leading to a DOI (HTML) 
landing page

managed by ESA at the 
ESAC Science Data 
Centre (ESDC) in Madrid

DOI?

https://doi.org/10.5270/esa-yrl3swm
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1. Why assigning DOIs to 
ESA Heliophysics missions experiments? 

• Link publications to the data

• Improve traceability of data usage

• Acknowledging the work of PI teams

• Make all heliophysics experiments findable on Google Dataset Search 

• Possibly increase the data usage
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cosmos.esa.int/web/esdc/doi/heliophysics

These missions overall carry 
47 experiments => 47 DOI 

https://www.cosmos.esa.int/web/esdc/doi/heliophysics
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2. What is GDS? How to get indexed?

Google Dataset Search (GDS) is a new search 
engine from Google, launched in January 2020.
https://datasetsearch.research.google.com

To get indexed, GDS requires to include a JSON 
script with at least two compulsory
properties: name and description

<script type=application/ld+json>

{

@context: http://schema.org/

@type: Dataset

name: GOLF

description: Global Oscillations at Low Frequencies

}

</script>

https://datasetsearch.research.google.com/
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2. How to get indexed?
Adding more properties in the JSON script enables us to

• Point to the DOI landing page maintained by ESDC

• Make Google dataset search display a detailed description of the dataset

• Acknowledge the PI 

• Acknowledge the data publisher (i.e. ESA)
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2. How 
to get 
indexed?

Table 1. Schema.org properties used in the Heliophysics DOI landing pages
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3. Discoverability on google dataset search
Please search ‘SOHO GOLF’ @ https://datasetsearch.research.google.com

Experiment name
Mission

Link to key reference article

Link to DOI at ESA (see next slide)
Relation to Google Scholar

Data format

DOI (URL)

Last updated

Data publisher

PI+affiliation

Time coverage

https://datasetsearch.research.google.com/
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3. Direct link to the data

Direct 
download
of the 
mission 
long files  
from the 
ESA SOHO 
Archive
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https://datasetsearch.research.google.com

Finding datasets by measurement technique

https://datasetsearch.research.google.com/
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https://datasetsearch.research.google.com

Finding datasets by type of measurements

https://datasetsearch.research.google.com/
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https://datasetsearch.research.google.com

by scientific phenomena

https://datasetsearch.research.google.com/
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https://datasetsearch.research.google.com

by scientific phenomena

https://datasetsearch.research.google.com/
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https://datasetsearch.research.google.com

by scientific phenomena

https://datasetsearch.research.google.com/
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SPASE HPDE DOI landing pages
https://spase-group.org/
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SPASE HPDE DOI landing page for WBD
https://hpde.io/ESA/NumericalData/Cluster-Rumba/WBD/PT0.0000046S.html
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4. Who cares about heliophysics?
Planetary DOIs status
Guest Storage Facility is working and already contains 2 
datasets with DOI directly linked to refereed papers (high 
value added products)
Thousands of landing pages already created, one per dataset, 
DOI assignement on-going

Astronomy DOIs status
One per catalogue for survey missions (e.g. Planck, GAIA)
One per observing proposal for observatory type missions 
(e.g. XMM, Herschel)
A significant number of landing pages have already been 
generated
JSON automatic generation (keyword extraction): 
AI techniques may be envisaged (MAUI, RAKE, spaCy, 
Alchemy…) instead of TF-IDF
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5. Next steps and open questions

Closer to the data usage
Short time periods from a few datasets are often used in refereed papers (case studies)
Short compared to decades long files

1. On-demand DOI could link papers directly to the data bundle used (via TAP, Rest API)
2. Such a service is available e.g. for Hubble data at the Canadian Astronomy Data Centre

3. Saving the version of the data used in papers could improve reproducibility
4. Include data quality? Which ones should be used? Need for international standard?

See Ruggeri, K., et al., (2020), Standards for evidence in policy decision-making, Nature 
Research Social and Behavioural Sciences, 399005; go.nature.com/2zdTQIs

https://go.nature.com/2zdTQIs
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Conclusion

1. DOIs related to 47 experiments onboard ESA heliophysics spacecraft are registered 
2. This increases ESA commitment to the FAIR data principles and acknowledge PI work

3. All of them are findable on Google dataset search
4. A related peer reviewed manuscript is under revision (COSPAR Adv. Space Res.)
5. Discussion with editors to eventually enforce their usage has started

6. Long term goal: provide on-demand DOI and save the version of data used in papers

Questions?   Arnaud.Masson@esa.int


