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The ESAC science data centre (ESDC) &gesa

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

e Multi-wavelength

e Project agnostic
e Exploration

» Interface “on top of” all ESA astronomy archives

Future:
Gaia,
JWST,

Euclid, ..

A= Integral

Newton |
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The ESAC science data centre (ESDC) &gesa

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) @=€sa
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Archives Volume evolution (2000-2025) @=€sa
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ESA science archives
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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 Q Q@ & @ ‘[_'1
another client to the Helioviewer web services s bacSoovalatt Bl oo,
alongside the Helioviewer.org web application.

Commonly referred to as “Space Weather i
HelioViewer”. Many of the new additions will be of 2016.02.08108 36 05
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 e .
Weather Events Knowledgebase (SWEK), and alerts % GOES XR5-A shormwavel - 1‘ | .
from the COMESEP system. i — R | . | 1.

" o I . |
. . . . S " Al | " | _'l”“ [ ’ I I | | I ﬁ
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The Cluster Science Archive

https://cosmos.esa.int/csa
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cluster science archive

Cluster Science Archive » Access to the Archive

"S5 - quster  THE CLUSTER AND DOUBLE STAR SCIENCE ARCHIVE

j 7.@ VERSION 1.4.4, RELEASED 31 JULY 2017

3 START THE CSA GRAPHICAL USER INTERFACE (1.4.4)

Access to the Archive 4
To access the archive through its Java graphical user interface, please use the above link. This

Registration interface includes the following data services:
Frequently Asked
Questions (FAQ)
Multi-Spacecraft Analysis
Techniques Visualize particle distributions (on-demand only)
Cluster guicklook plots

Direct data download up to 1 GB or Schedule data download up to 40 GB

Visualize key datasets (on-demand & pregenerated plots)

Browse inventory information
Double Star quicklook

Store data profiles
plots

Automatic login
Documentation 9
Software links

Other astlol T 2 COMMAND-LINE WEBSITE

Workshops Since August 1, 2017, command line users must renew their CSACOOKIE, due to the
installation of a new server on July 31. Use the above link to learn how to access the Cluster

CSA Helpdesk science archive data products via several ways including: wget, MATLAB, IDL and data streaming.

Data Mining

People Editor Check the FAQ section if any problem occurs, or contact us.

Self Registration

Moderation KEY NEW FEATURES

Find CSA Members V1.4.4 Faster CSA server installed, minor update of inventory plots; for command line users, it requires their CSACOOKIE

to be regenerated
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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



The Cluster Science Archive

https://cosmos.esa.int/csa

Journal of Geophysical Research: Space Physics 10.1002/2013JA019346
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Figure 10. Spatial distribution of the data records in the modeling “grand” set, in projection on (left) XZ and (right) XY planes. Color
coding: red = Polar, green = Cluster, light blue = Geotail, dark blue = THEMIS-A, -D, and -E, and light brown = THEMIS-B and -C. Average
magnetopause location is shown by dashed lines.

Tsyganenko, 2014
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The Cluster Science Archive
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The Cluster Science Archive
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Cluster Science Archive » Documentation
e . —

B cluster DOCUMENTATION

Access to the Archive Cluster Instrumentation

Registration = User guides, calibration reports, ICDs —

= Other Documents

Frequently Asked

Questions (FAQ) Double Star Instrumentation
= User guides, calibration reports, ICDs

Multi-Spacecraft Analysis » Olher documantation

Techniques
CAA Documentation
Cluster quicklook plots
; = General
Double Star quicklook « CEF format and Metadata Information
plots = Raw data media

= Technical Notes

Documentation —

. Other Documentation
Software links

. = ESOC Documentation
Other useful links

= ECLAT Documentation

Workshops
CSA Helpdesk

B s el
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INSTRUMENT USER GUIDES, CALIBRATION REPORTS AND ICDS

Each instrument has produced the User Guide (UG) and the Calibration Report (CR) to help the CAA users in their CAA data
exploitation activities. The Instrument Control Document (ICD) is a techincal document between the instrument team and the CAA

core team and is given here for the completeness. The purpose of these documents are:

UG describes the key science datasets and their caveats and quality flags.

CR describes the key results of the instrument calibration and cross-calibration activities
ICD describes the detail syntax of the instrument datasets

User Guide

ASPOC,v1.0
CIS,v3.7
DWP,v1.11
EDI,v3.5
EFW,v3.8
FGM,v6.2
PEACE,v2.6
RAPID,v5.1
STAFF,v3.5
WBD,v3.1
WHISPER,v1.6
AUX,v1.0

ESA UNCLASSIFIED - Releasable to the Public

Calibration Report

ASPOC,v1.0
CiS,v1.7
DWPv1.3
EDI,v1.6
EFW,v2.4
FGM,v6.2
PEACE,v1.7
RAPID,v5.0
STAFF,v4.2
WBD,v3.0
WHISPER,v1.7

ICD

ASPOC,v1.3
CiS,v3.4.3
DWPv11.0
EDI,v2.7
EFW,v4.10
FGM,v6.2
PEACE,v6.4
RAPID,v5.4
STAFF,v5.5
WBD,v3.3
WHISPER,v1.12

European Space Agency



-— _— _— -, ™ . - m =
Doc. No. CAA-STA-CR-002 O & O

m Issue: 42
@ Date: 2017-04-27 nts/CR/CAA_EST_CR_S...

Project: Cluster Active Archive Page: 16 of 62

71 Comparison of STAFF-SC Spin plane DC field with FGM

7.1.1 Case studies

The STAFF/FGM comparison plots below have be presented at the 1st Cross-Calibration
Workshop, 2006, ESTEC, and at the 8th Cross-Calibration Workshop, Kinsale, Ireland, 28-30
October 2008.

A first problem was identified after launch: the perpendicular DC-field measured by the
spinning spacecraft at the spin frequency was not the same from S/C #1 than from the other
S/C: The difference was of ~ 8 to 20 % with respect to FGM. S/C# 1 gave always lower values
than other S/C by ~10%, and the difference was confirmed by FGM.

[
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Figure 6: Comparisons of the modulus of the DC field in the plane perpendicular to the spin axis.

Left: comparison of the perpendicular components between the four spacecraft. Top panel is
for FGM and bottom for STAFF-SC. Right: comparison of FGM and STAFF-SC for C1 and 2.




The Cluster Science Archive

I1.5. 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
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The Cluster Science Archive
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Now, in front of our request, we put --content-disposition. This is a wget command which should (see Specifying the wget
output filename) give the output filename a suitable name.

--content-disposition "https://csa.esac.esa.int/csa/aio/product-action?
DATASET ID=C1l_CP_FGM_SPIN&START DATE=2003-03-03T00:00:00Z&END DATE=2003-03-
05T00:00:00Z&NON_BROWSER&CSACOOKIE=<cookie>"

And finally, put wget on the front and it's ready to run.

wget --content-disposition "https://csa.esac.esa.int/csa/aio/product-action?
DATASET ID=Cl CP_FGM SPIN&START DATE=2003-03-03T00:00:00Z&END DATE=2003-03-
05T00:00:00Z&NON_BROWSER&CSACOOKIE=<cookie>"

If everything works correctly, you will receive a .tar.gz file with your username and a number, e.g., hmiddlet1784379.tar.gz.

SPECIFYING THE FILENAME
You can specify the filename returned by replacing --content-disposition with -0 <filename>, where -0 is uppercase O for

Oscar. The example above would become:

wget -0 <filename>.tar.gz "https://csa.esac.esa.int/csa/aio/product-action?
DATASET ID=Cl_CP_FGM_SPIN&START DATE=2003-03-03T00:00:00Z&END_DATE=2003-03-
05T00:00:00Z&NON_BROWSER&CSACOOKIE=<cookie>"

USING THE DIFFERENT TYPES OF REQUEST

The other data requests are used with wget in exactly the same way as above, using the https requests and parameters
detailed on their respective tabs, but their outputs will be different. If you are supplying the filename, as detailed above, it
makes working with the data easier if the correct file type is given:

DATA REQUEST
A data request, if successful, will supply a file package in .tar.gz format, as in the example above.
ASYNCHRONOUS DATA REQUEST

When you submit a successful asynchronous data request, the returned file will be a text file that should contain text similar
to this:
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