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Cluster Science Archive

WELCOME TO THE CLUSTER SCIENCE ARCHIVE LATEST NEWS
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Soho Science Archive

SOHO (SOlar Heliospheric Observatory) is a space-based observatory, viewing and investigating the Sun from its deep core,
through its outer atmosphere - the corona - and the domain of the solar wind, out to a distance ten times beyond the Earth's
orbit 0 study the nterna the Sun, atmosphere and the origin of the solar wind,
the stream of highly ionized gas that blows continuously outward through the Solar System. This space-based Observatory is
viewing the Sun from its ceep core, through 15 outer atmosphere - the ‘corona’ - and the domain of the solar wind. out 0 a
distance ten times beyond the Earth's orbit
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Momentum: ESAC Science Data Centre’s (ESDC) @esa
priorities

Increase data discoverability and

interoperability to boost the open
exchange of ESA Heliophysics data.
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Activities involving archiving of Heliophysics data esa

In operations:

» Making datasets, metadata, data visualisation and other advanced tools for individual missions in their
respective archives (e.g, SSA, CSA, SOAR, ...).

« Making documents necessary to understand the data available on cosmos esa website (e.g.,
https://www.cosmos.esa.int/web/soar/instrument-documentation or
https://www.cosmos.esa.int/web/csa/documentation)

In development:

« Making main Heliophysics Archive (HPA) including missions in operations + legacy and future missions.
« Making heliophysics datasets findable and citable:

* Producing DOI for instruments onboard ESA heliophysics missions (done);

« Producing DOI for each dataset (ongoing);

» Heliophysics Datasets descriptions using SPASE model (ongoing).
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https://www.cosmos.esa.int/web/soar/instrument-documentation
https://www.cosmos.esa.int/web/csa/documentation

Activities involving archiving of Heliophysics data esa

In operations:

» Making datasets, metadata, data visualisation and other advanced tools for individual missions in their
respective archives (e.g, SSA, CSA, SOAR, ...).

« Making documents necessary to understand the data available on cosmos esa website (e.g.,
https://www.cosmos.esa.int/web/soar/instrument-documentation or
https://www.cosmos.esa.int/web/csa/documentation)

In development:

« Making main Heliophysics Archive (HPA) including missions in operations + legacy and future missions.
« Making heliophysics datasets findable and citable:
* Producing DOI for instruments onboard ESA heliophysics missions (done);
« Producing DOI for each dataset (ongoing);
» Heliophysics Datasets descriptions using SPASE model (ongoing).
« Starting with Solar Orbiter insitu instruments / dataset level.
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https://www.cosmos.esa.int/web/soar/instrument-documentation
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vailable metadata at ESA Archives: where to fin

it?

esa
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Solar Orbiter Archive

SOAR 1.17.0
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Level Descriptor
L2 mag-rtn-normal
L2 mag-rin-burst

mag-rin-normal-1-

minute
L2 mag-srf-burst
L2 mag-srf-normal
= mag-ttn-normal
£ mag-rtn-burst
L2 mag-rin-normal-1-
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Begin Time

2024-03-07700:00:00.0

2024-03-07700:00:00.0

2024-03-07T00:00:00.0

2024-03-07T00:00:00.0

2024-03-07T00:00:00.0

2024-03-08700:00:00.0

2024-03-08T00:00:00.0

2024-03-08T00:00:00.0

End Time

2024-03-08

2024-03-08

2024-03-08

2024-03-08

2024-03-08

2024-03-09

2024-03-09

2024-03-09
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Science CDF Details

Project
Source Name
Discipline
Data Type
Descriptor
Data Version
PI Name

Pl Affiliation
Mission group
Logical source
Logical File ID

Logical Source
Description

SOOP Type
Rules of use

Generated by
Generation date

Data Product

Variable Details  Repository Files

Solar Orbiter

SOLO>Solar Orbiter

Space Physics>Interplanetary Studies
L2>Level 2 Calibrated Data
MAG=>Magnetometer

01

T. Horbury

The Blackett Laboratory, Imperial College London
Solar Orbiter

solo_L2_mag-rtn-normal
solo_L2_mag-rin-normal_20240307_V01

Solar Orbiter Magnetometer Level 2 Normal Mode Data
in RTN coordinates

NA

Publication quality. Take note of Quality Flag and refer to
SOL-MAG-DPDD for exceptions

The Blackett Laboratory, Imperial College London
2024-07-11T10:14:46

RTN > Data in RTN coordinates

solar.orbiter.

Abstract

Description

Publication

Temporal
Coverage

Mission
Description

Creator
Contact

Publisher
And
Registrant

Credit
Guidelines.

MAG, Solar Orbiter magnetometer
‘Solar Orbiter

hitp/soar.csac.esaint/

hitps:/doiorg/10.5270/esa-1x7y320

The Solar Orbter is ahigh , with data rates up to 128 veclors/s from each sensor. Each
sensor atHe, near perielion

at tens of Hz. Significant s be present in the raw data. Extensive cleaning is undertaken
oh of b, resulting in wha is ly @ very high qualty L but

oceasion.

Level 2 data files contain
the files indicate the quality of the data as a function of ime. Normal
minutes a day to complete, d Level 0 and 1 data f

and other instrument removed; flags within
Burst

Horbury, TS, et al, The Solar Orbiter magnetometer , ASA, 642, A9, hitps:/doi.org/10.1051/0004-6361/201937257

202002111,

‘Solar Orbiter is & mission of international nd NASA. It d out of the
ecliptic plane. Launched on . it aims.

“To answer i, the Solar Orbiter spacecra is crulsing to a unique orbit around the Sun,
of ing 165

a 028AU,

during its nominal mission phase, and above 30° mission phase. It b
olar corona, and four in-situ instruments to measure the solar wind, ts thermal and energetic particles, and electromagnetic fieds. Miller,

D., O.C.St. Cyr, L. Zouganels, et al, The Solar Orbiter mission: science overview, ABA., 842, A1, 2020; DOI: hitps://doi.org/10.1051/0004-

6361/202038467

Milller, D., Marsden, R.G., St. Cyr, O.C. et al., Solar Orbiter, Sol. Phys., 285, 25-70 (2013); htps://doi.org/10.1007/511207-012-0085-7

“Tim Horbury, Principal Investigator, Imperial Colloge London UK; thorbury@imperialac.uk

European Space Agency

When publishi related to thi

Metadata currently available in SOAR (Solar Orbiter Archive) are integrated in CDFs and FITS
files, thus associated with data files — ISTP and IAU compliancy.

Instruments metadata are made available in ESDC cosmos webpage,
https://www.cosmos.esa.int/web/esdc/doi/heliophysics

Unlike planetary datasets, documentation is not also associated to XML/JSON descriptions
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https://www.cosmos.esa.int/web/esdc/doi/heliophysics

Starting with SPASE metadata descriptions

esa

HOME

DATAMODEL  DOCUMENTS  ToOLS

Support
Need advice or more information about using the SPASE Information Mod
il (spase-support@groups.o) to our experts

SCHOOL  SERVICES  ABOUT

Announcements
2024-06-24: Version 2.6.1 of the SPASE Base model is released. 2.6.1 updated 2

HPDE.io

SPASE

Quick, unluttered access to SPASE resource descriptions.

What's a "landing page"?

s a page which provides 2 description of a resource and links to things you can
o with the resource.

‘The "hipde.o" web site is designed to work o that replacing "spase://” with
"hitps:/hpde.o/" in any SPASE Resource 10 and adding " htmi" to the end vl get
You to a landing page.

Links at o retrieve a par of
2 resource use one of the supported file name extensions.

All Supported Extensions

xeml : Get a resource description in XML form
Json : Get a resource description in JSON form
“htmi : Get a formatted resource description

vVvyvVvVvVVvVVVYVVYTVVYY

ASWS - Australian Space Weather Services
CCMC - Community Coordinated Modeling Center
Data Model
Get detals of the SPASE Data Mode!, which provides terms and syntax for uniform descriptions of Heliophys [CMES = Centre Nationsl Etudes Snatifies)
Reposiores, and Dat: wations G T
with the XML <cherma documents used to validate SPASE descritions. Use of the SPASE base data mociel 2
tecommendiation cS5DP - Canadian Space Science Data Portal
DLR - Deutsches Zentrum fr Luft- und Raumfahrt
Documents ESA - European Space Agency
7 se event ists dorsed co s for text markup, resource ID formati e
SPASE descrptios.
GMU - George Mason University.
INAF - Itituto Nazionale Di Astrofisica
INSU - Institut national des sciences de MUnivers
15wz
1uGONET pper
ETwork
) e Q Type Do seareh +- 0ne@
@ Overview I Repositories 44 ] Projects  © Packages A People 1 fp 1ot
hpde
™ P Follow -
I +iciconysics Data Enironment (HPDE) Metadta
Popular repositories People
swwo Pubte come ubic
raming suthrty. Conteraming oty
s ¥s fr3 Top languages
<2l versions"1.0" encoding="UTF-8" stpndalone="yes"?>
<Spase xnlns-"http: //mn. spase-group.org/data/schera” xrlns: xsi="http: //ww.w3.0rg/ 2001 MLSch
Nasa pubie hodeio x alocation-"http: //wew. spase. group.org/data/schema http: //wwn.spase- group. org/datalsch

Version>2.6.1</Version>

- <Numericalbata>
Sdmitrston amig sty
s ¥ o @3 ¥s <Resour ceieader>
<ResourceName>Solar Orbiter Magnetometer (MAG), Magnetic Field, Radial-Tangential-Nor
Level 2, Varidble Cadence Data</ResourceName>
12:00:00.
Esa publc sxa <Description-This data set contains Solar Orbiter Magnetoneter (WAG) Magnetic Field n
- B Radial-Tangential-Normal (RTN) coordinates, using Burst Mode, Level 2 (2), with variable cade
d " ‘Publication quality. Take note of Quality Flag and refer to SOL-MAG-DPDD for exceptions.</Desc
by, gty <Acknowl edgenent>Solar Orbiter magnetoneter data was provided by Iperial College Lor
e v Agency. </Acknow edgenent-
<Contac
<Role-Principal Investigator</Role>
</Contact>
<Contact>
.Yl )] 100 rechwy ¥ith 00T information</Nan
NIw sece science

Space Weather
FEATURE ARTICLE

10.1029/20185W002038

Special Section:
Space Weather Capabilities
Assessment

Key Points:

The SPASE Data Model: A Metadata Standard for Registering,
Finding, Accessing, and Using Heliophysics Data Obtained
From Observations and Modeling

James Thieman?, ', Todd King* , Chris Perry®,

Y e N

ebsite</Nane>

[] TemporalDescription |®

(A characterization of the time over which the measurement was
taken.
ResourcelD o
Type _spase:ResourcelD
ResourceHeader >
Type _spaseResourceHeader
1.0 [ Accessinformation >
Type _spase:Accessinformation
ProcessingLevel o
Type spase:ProcessingLevel
ProviderName o
Type _spase:ProviderName

ProviderVersion o
Type _spase:ProviderVersion
0.0 | InstrumentiD o
Type spaseinstrumentiD
. (MeasurementType
(0 umercabea Jo——(@)or— s o
Type _spase:MeasurementType
Data stored as numerical
‘TemporalDescription o
Type spase:TemporalDescription

Values in one or more specified
0.c0 | SpectralRange

resource is a type of “data
duct”...

Chiu Wiegand, Darren De Zeeuw*, Shing F. Fung’ (%), Baptiste Ceccor

GSFC. Greenbelt, MD, USA,

7, and Sébastien Hess®

er, Ao, 642 (2020) A9</Name>

formats. A Numerical Data
Tune.

ProviderResourceName ©
Type spase:ProviderResourceName
ProviderProcessingLevel o
Type _spase:ProviderProcessingLevel

communty has developed 2 general

*IRAP, Université de Toulouse, CNRS, UPS, CNES, Toulouse, France,
ofGalfor Jes, CA, USA, RAL Space, STFC Rutherford Appleton Laboratory, Harwel Oxford, UK, ‘Climte and

enter, Greenbelt, D, USA,

bor, ML USA. LESIA, Meudon Cedex.

+ The key for easeofuse s the
‘doption ofstandards or dota

France, %rench Aerospace Lab, ONERA, Toulouse, France

method
- The Space Physics Archive Search and
ExtractData Model provides a stable
and general sandard for
equite metadata descritions

Abstract

pa onsortium
SPASE Data Model that provides a common language for registering a wide range of Heliophysics data and

d implemented the

other products. The Data

thereby faciltating research, including on sp:

nd s such that
. The Data Model f

1. Get to know what SPASE is (Information Model).

2. Get involved with the SPASE Metadata Working
Group — subscribing its mailing list!

3. Check what has been done to describe ESA
missions datasets.

4. Understand the SPASE rules to obey when
describing a dataset.

5. Mapping from ESA metadata to SPASE model
attributes.
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Mapping SOAR metadata to SPASE model esa

In general, solar orbiter instrument datasets metadata is NumericalDat

a

available within CDFs / SOAR.

(!) Dependencies within NumericalData Description:

* ResourceHeader>Contact person‘ N Reposi;ry N Instru:ent N

« Person Descriptions (e.g., MM, PS, MetaData Contact,

Pls, ...).

» AccessiInformation

* RepositorylD Description (e.g., ESDC). Observ‘a'tory N

* InstrumentID Description (e.g., SolarOrbiter/MAG),

« which needs ObservatorylD Description (e.g.,
SolarOrbiter).
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Mapping SOAR metadata to SPASE model

() SPASE NumericalData>ResourceHeader>Description* Attribute:

Full descriptions required (learning about the instrument and...) reading
documentation produced by the team (e.g., DPDD — Data Product
Description Document) to get detailed information (e.g., non-constant
cadence for the same dataset).

*A narrative explanation with detail appropriate for the item it describes. For example, a
description of data resource should include discussions of the main quantities in the resource,
possible uses and search terms. A description should also include whether any corrections (i.e.,
geometry, inertial) have been applied to the resource.

NumericalData

2.6.1

spase://[ESA/NumericalData/SolarOrbiter/MAG/Level2/R
TN/Burst/VariableCadence

Solar Orbiter Magnetometer (MAG), Magnetic Field,
Radial TangentiatNormal (RTN) coordinates, Burst Mode, Level 2, Variable
Cadence Data
2024-10-01T12:00:00.00Z

This data set contains Solar Orbiter Magnetometer
(MAG) Magnetic Field measurements, in RadidlangentiatNormal (RTN)
coordinates, using Burst Mode, Level 2 (L2), with variable cadence
(baseline is 64 vectors/s). Publication quality. Take note of Quality Flag and
refer to SOL-MAG-DPDD for exceptions.

Solar Orbiter magnetometer data was provided

by Imperial College London and supported by the UK Space
Agency.

spase://[ESA/Person/Timothy.S.Horbury
Principallnvestigato:

9
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Caveats for ESA ESDC esa

» MetadataContact for ESA Heliophysics missions is set to be the
archive science lead. \
« ESA defined as responsible entity, use of ESA/Person instead of
<Version> </Version>
SMWG/PGFSOH . <NumericalData>
<ResourcelD> ESA
. . . . </ResourcelD>
« Mirroring ESA metadata SPASE description at ESDC-ESAC-ESA-INT Resouretiader
G ItH U b . </ResourceName>
<Reha§e]?at§> </ReleaseDate>
* |nstrument Teams are required to review the SPASE metadata et
descriptions produced by the Archive Scientists, but not (yet?) e
. <Acknowledgement>
producing them.
</Acknowledgement>
<Contact>
<PersonID> ESA </PersonID>
<Role> </Role>
</Contact>
<Contact>
<PersonID>spase://[ESA/Person/Arnaud.Masson </PersonID>
<Role> </Role>
</Contact>

10
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Update the SPASE model to accommodate HPA needs o esa

Shing: “SPASE is a living model”

— it really is!

New feature: ESA defined as responsible entity:
* use of ESA/Person instead of SMWG/Person.

SPASE group defined good practices as proposed by ESDC.
« ResourcelD vs Cadence (especially when Cadence is variable):

“In resourcelD, in the case of variable cadences we will use “VariableCadence” to indicate.

In the temporal description itself we will use the min/max and leave the cadence value empty or fill in with most commonly
occurring cadence.

Also, elaborate on the variable cadence in the SPASE description field.”

11
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Future plans Eesa

- Associated documentation to the mission and instruments available in the Archive having a SPASE metadata
description.

- In a near future, require SPASE descriptions to be produced by the Instrument Teams (knowledge of the
instrument and produced datasets and their caveats).

- Coordination between ESA Space Weather Office and ESA Data Centre (ESDC)/HPA.

12
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Future plans Eesa

- Associated documentation to the mission and instruments available in the Archive having a SPASE metadata
description.

- In a near future, require SPASE descriptions to be produced by the Instrument Teams (knowledge of the
instrument and produced datasets and their caveats).

- Coordination between ESA Space Weather Office and ESA Data Centre (ESDC)/HPA.

Thank you
for your attention!
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