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Science Data Archives at ESA
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Defining DOIs for every ESA dataset esa

A dataset provided by the European Space Agency

Define a.common set of metadata for all ESA Datasets,
regardless of the scientific-discCipline

DOls defined through CrossRef and now through DataCite

Common Metadata

2, Element, and |

Dataset name Dataset Description
Mission name and description Dataset version
Instrument Publishing date

Scientific domain Publisher and associated information

Temporal coverage Credit and citation Guidelines

adt, D, et al, CELI

Link to the actual data

current

the Sun from

Build DOI landing page that provides a dataset
description and a download link for the particular dataset

e for the launch
lin

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

Granularity level for DOl assignment — space science esa

Minting DOIs depends on the way data is organized for each mission type

HST Astronomy
XMM - Newton Astronomy
: : - 150 Astronomy
Astronomy survey missions (e.g. Gaia, Planck, ...) Rosetta Planetary
i " Mars Express Planetary
« Catalogue of astronomical objects, cosmology maps CHEOPS e
% Herschel Astronomy
- A feW DOIs reqUIred Venus Express Planetary
SMART-1 Planetary
SOHO Heliophysics
¢+ Proposal for a particular scientific topic resulting in many observations ﬁ:}ff:': E::E::”:E
Jlysses PNy sIcs
A few thousands of . DOIs Glotto Planetary
ExoMars TGO Planetary i
Planetary missions (e.q: Rosetta, Mars Express, BepiColembo) Planck Astronomy 3
Cassini-Huygens Planetary 8
« Dataset for an instrument for a particular mission-phase Lisa PathFinder Astronomy 8
Double Star Heliophysics 8
A few thousands of DOIls Solar Orbiter Heliophysics 7
) ) S ; Chandrayaan-1 Planetary ]
Heliophysics missions (e.qg. SOHO, Solar Orbiter, Cluster) Proba-2 Vel 5
. y . ¢ : Gaia Astronomy a
« 1 DOI for each experiment throughout all mission lifetime S o e .

A few tens of DOlIs Around 30.000 DOls
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ESA Data Discovery Portal — data.esa.int esa
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data.esa.int

ESA Data Discovery Portal — main concepts esa

Common Portal for all ESA datasets from all disciplines

« ESA branding, homogenous description of ESA datasets through DOI
(data.esa.int/asset/<reference>)

* Provides link to the corresponding mission data archive for dataset download

 (In progress) Provides access to tools / software available to analyse the datasets
(datalabs)

Simple Search Interface

« Drill down your search through faceted search criteria selection
« Domain, Thematic area, Mission, Instrument

Not an actual data archive

* Does not actually archive datasets (but only common metadata)

* Does not supersede the existing mission data archives
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From ESA Data Discovery Portal to Dataset download
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ESA Data Discovery Portal  10.7.0/aLPHA]

Type of Assat

0 planck C(MB map
Datalab

D Dataset
PR3 Legacy (MB Maps
Domain CMB maps have been proeduced using four different methods: COMMANDER.
[ Earth Observation (475) NILC, SEVEM, and SMICA, as described in the CMB and foreground separation
section and also in Appendices AD of Planck 2018 results L04 and references
[ space Science (6.921) therein For each method the Planck Collaboration has produced: Fullmission CMB

Instrument
LFI & HFI PR3 Legacy Frequency Sky Maps

Sky maps give the best estimate of the intensity and polarization (Stokes Q and U
Mission components), if available, of the signal from the sky after removal of known
) systematic eff (mo: instrumental, but including also the solar and
Propartios Earthmotion dipoles, Gal stray light, and the zodiacal light). The Planck
[ Query Tool

[ Visualization Tool
D Analysis Tool

D Data Volume

Thamatic Araa

Second Planck Catalogue of Compact Sources (PCCS2)

The Planck Catalogue of Compact Sources (PCCS) is a set of single frequency
lists of sources, both Galactic and extragalactic, extracted from the Planck maps.
The first public version of the PCCS was derived from the nominal mission data
acquired by Planck between 13 August 2009 and 26 November 2010, as

Second Planck Catalogue of SunyaevZeldovich Sources [P5Z2)

The Planck Catalogue of SunyaevZeldovich Sources (PSZ) is a nearly fullsky list
results XXIX and Planck 2015 results XXVII. f e b
frequency channel maps after masking and filling the bright point sources (S/IN =

Planck list of high redshift source candidates (PHZ)

The Planck list of high redshift source candidates (PHZ) is a list of 2151 sources
located in the cleanest 26% of the sky and identified as point sources exhibiting an
excess in the submillimetre compared to their environment. It has been built using
the 48 months ofPlanck data at 857, 545, 353, and 217 GHz, combined with the

Planck Catalogue of Galactic Cold Clumps (PGCC)

The Planck Catalogue of Galactic Cold Clumps (PGCC) is a list of 13188 Galactic
sources and 54 sources located in the Small and Large Magellanic Clouds
identified as cold sources in Planck data, as described in Planck2015A28[20]. The
sources are extracted with the CoCoCoDeT algorithm (Montier, 2010), using

Dol https://dol.orgi10.5270/esa-zixBbds
Name PR3 Legacy CMB Maps

Mission Planck

Dataset Download

I:I_E—-I——“—

N N B

e

CMB maps have been produced using four different methods: COMMANDER, NILC, SEVEM, and SMICA, as described in the CMB and foreground separation section and also in Appendices A-D of Planck 2018 results L04
and references therein.For each method the Planck Collaboration has produced: Full-mission CMB intensity map, with coresponding confidence mask and effective beam transfer function. Full-mission CMB polarisation map
with corresponding confidence mask and effective beam transfer function All CMB products are provided at an approximate angular resolution of 5 arcmin FWHM, and HEALPix resolution Nside=2048. Explicit effective beam
profiles are provided for each foreground reduced CMB map.For a complete description of the above data structures, see below: the content of the first extensions is illustrated and commented in the table below.Four separate
component-separation methods are used, which we now describe in turn.CommanderThe Commander approach implements Bayesian compenent separation, fitting a parametric model to the data by sampling the

NP4
AN

=

Eesa

Version PR2 and PR3

PR3 Legacy CMB Maps

@ B Qa & @

Overview  Details Query Analyze Download

Dataset

Domain

Space Science &

Title
PR3 Legacy CMB Maps

Short name or acronym
LFl and HFI

Description

CMB maps have been produced using four different methods: COMMANDER, NILC, SEVEM, and SMICA, as described in
the CMB and foreground separation section and also in Appendices AD of Planck 2018 results L04 and references
therein.For each method the Planck Collaboration has produced: Fullmission CMB intensity map, with corresponding
confidence mask and effective beam transfer function. Fullmission CMB polarisation map, with commesponding confidence
mask and effective beam transfer function.All CMB products are provided at an approximate angular resolution of 5 arcmin
FWHM, and HEALPix resolution Nside2048. Explicit effective beam profiles are provided for each foreground reduced
CMB map.For a complete description of the above data structures, see below; the content of the first extensions is
illustrated and commented in the table below Four separate componentseparation methods are used, which we now
describe in turn.CommanderThe Commander approach implements Bayesian component separation, fitting a parametric
model to the data by sampling the corresponding posterior distribution. The computational engine in this approach is
standard Gibbs sampling. The general Commander model includes both cosmological parameters (i.e., the CMB map and
power spectrum), astrophysical parameters (e.g., synchrotron, freefree, spinning and thermal dust, and CO emission), and
instrumental parameters (e.g., calibration factors, absolute zerolevels, and bandpass corrections). The full model was
employed in the Planck 2015 analysis (Planck 2015 results X) which included both singledetector Planck maps and
external observations from WMAP and Haslam. For the reduction of the Planck 2018 data set, which includes only
fullfrequency maps, a simpler model is employed, in which only a single joint powerlaw lowfrequency foreground model is
included in the fit, accouting simultaneously for synchrotron, freefree and spinning dust emissiftruncated, see actual data
for full text]

Keywords
[ input | cleaned  final | templates | NILC |

Identifier

I https:/idata.esa.int/asset/09x8roLQRBEI

I https:/idoi.org/10.5270/esa-zfx8bas

&

I http:/fesdcdoi.esac.esa.int/doi/html/data/astronomy/planck/CMB_Maps.htm|#0
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Google Dataset Search - nttps://datasetsearch.research.google.com/ @esa

Released.in September 2018, targeting

« Open data and open'science

. Researchers, data.geeks/scientists/journalists, students, ...
« 25M datasets referenced

All datasets referenced through schema.org vocabulary

What is Dataset Search?

Not clear-if really to be used by scientific community which is semrchictor. rescarchore I S
probably better served through our mission data archives By, ¥ et bt gt s

But ESA-datasets needto.be properly referenced in Google to

ensure access to correct and quality data
Our mission

In addition to making datasets universally accessible and
useful, Dataset Search’s mission is to:

cosystem that will encourage

When minting DOI for ESA Dataset, add creation of schema.org ‘

storage and publication
* Give scientists a way to show the impact of their work

for It (aS great Overlap Wlth DOI metadata) : : Z e : = through citation of datasets that they have produced

As more datas

=> ESA Datasets then get referenced into Google Dataset Search
8
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https://datasetsearch.research.google.com/
https://schema.org/Dataset

From Google Dataset Search to ESA dataset download @ esa

Go gle Q, PR3 Legacy CMB Maps ® M

Google

~ Last updated ~ Download format i ~ Topic r Saved data

2 data sets foun

PR3 Legacy CMB Maps

PR3 Legacy CMB Maps
LFl and HFI

E PR3 Legacy CMB Maps

Learn more apout Dataset Search.

PR2 and PR3 Legacy CMB and T fits
Astrophysical Component Maps
esa.int Unique identifier

ed Feb 1,2015

Data set updated
Feb 1, 5

‘ ! Not seeing a result that you Dataset authored and provided by

expected?
Learn how you can add new data
sets to our index. Time period covered

A dataset provided by the European Space Agency

Oct
Description

NDER, NILC

Dataset Download
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Conclusions and next steps

ESA Data Discovery Portal (data.esa.int)

« . Offers a unified entry point to all ESA datasets from all ESA directorates

- |s complementary to the existing ESA data archives where data resides

DOI minted for all ESA datasets
- Common metadata description for all

» ~Granularity depends on type of mission

- Almost complete for Space and Earth Science, in progress for other disciplines

ESA Data Discovery Portal planned to expand to ESA Datalabs science exploitation platform @

« Discovery of datasets and discovery of “datalabs”

: : { i ESA DATALABS
- From the data to the visualization./ analysis. tools

10
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data.esa.int

Backup slides esa
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ESA Datalabs — datalabs.esa.int

Multi-Domain and Multi-Mission.Digital Platform

GRATED APPLICATIONS

SCIENCE
ESA Science Exploitation Platform
: _ _ el @ esa
« Science Data available for.researchers to work on it, made easy '
ESA DATALABS

Increase Science Operations Efficiency

NAVIGATION X

G [
- Fod R S e
.2 \Q BN

EARTH ossmm@ ‘| ! :

» Reusable for fast implementation of Scientific Processing Pipelines

» Reusable for fast implementation of Scientific Analysis and
Visualisation Tools

Do you know what is "ESA Datalabs"?

Yes, I'm familiar with ESA Datalabs. ESA Datalabs is a data analytics platform developed

COl |ab0 ratl O n and O pe n SCIe n Ce by the European Space Agency (ESA) that provides access to a wide range of satellite
A g data and tools for data analysis and processing. The platform is designed to support
o Share com pleX proceSS| ng tOOlS and data Wlth your team researchers, scientists, and developers in their work, by providing them with access to
data and tools that can help them analyze and make sense of the data they are working
° S h are yo ur co ntrl b utl ons Wlth the commun |ty | N ESA Datal abS with. With its focus on enabling data-driven decision-making, ESA Datalabs aims to

provide users with the tools they need to perform advanced data analysis and processing

SClence AppStore tasks, such as data visualization, data mining, and machine learning. The goal of ESA

Datalabs is to help researchers, scientists, and developers unlock the full potential of the
data they are working with and to support the development of new and innovative

applications based on satellite data.
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datalabs.esa.int

From ESA Data Discovery Portal to ESA Datalabs esa
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ESA Data Discovery Portal  ro.7.

Type of Assat herschel

filezilla

GRB Afterglow Photometry with Herschel Infrared Cameras Completing the
( A hotom: with  Herschel In m The Herschel R

N ) oy - - : q jl-esdc = jl-esde-astro
Instrumaent - u re d 7 T ?

Mission

jl-gssc

jl-juice jl-pangaia

Striated Cold Neutral HI CloudsdoublePoint Precursors to Fil
f th di th el

jl-xmm-sas . jupyterlab

qfitsview . terminal x-ds9

Search for Tools assaociated with data = . e

Launch it directly .into ESA Datalabs platform
« Data will automatically be loaded into'your datalab

« . Start analysing the-data
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