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Then: VilSpa

ESA VILlafranca
SPAin Satellite
Tracking Station.
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Key dates for VilSpa/ESAC

» 1978: Opening of VILSPA.

> 1970s, 80s and 90s: Support for
astronomy missions:

> IUE, ISO, XMM-Newton.

» Early 2000s: Expansion to planetary
missions:

» Rosetta, MEX, VEX.
» 2005: Cebreros DSA inaugurated.

» 2008: VILSPA became ESAC the
European Space Astronomy Centre.

ESA UNCLASSIFIED - For Official Use Kessler | ESA’s Science Operations Centre - ESAC | 25 May 2018 | Slide 4

— el -

— I+ I+] European Space Agency



ESAC Main Activities Now

Y

Satellite tracking,
Earth Observation:

» SMOS Spanish National Centre,
INTA/CSIC Astrobiology Centre (CAB),
Galileo Navigation Science Office,
Contribution to Space Situational Awareness,
ESAC Education activities,

ESAC Communication activities,
ESA’s Science Programme:

> Science ops including archives, in-orbit
management.

A\

YV V V V VYV VY
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-

Testing the technology
for gravitational

wave detection
(2015-2017)

- Unveiling the tool
and dusty Universe
(2009-2013)

L'ooking back :
at-the dawn of time
(2009-2013)

www.esa.int

Chemical analysis
of celestial objects
(1995-1998)

o
(2%
)
2
7,
>

Observing the first light

The first astrometry
+ satellite

(1989-1993)
'. ’ A

Surveying a billion stars

of exoplanets
(20137 B

Sizirg and first 3
characterisation
of exoplanets

Expanding the frontiers
of the visible Universe
(1990-)

X-ray survey of high-energy
1 ph'énamena [198371986]

Analysing ultraviolet Iight‘
from stars (1978-1996)

* Seeing d.eeply into the 'hot
and violent Universe -
(19994

¢
ey \

Seeking out the extremes
of the Universe.

(2002-)

Surveying the high
energy.Galaxy
(1975-1982)

. Eurapean Space Agency




ESA’s Fle

et in the Solar System

1994-)

‘I‘/ N Facing the Sun

The Sun up close

Exploring Mercury

Watching over the Sun's-poles s
o &

(1990-2009)

7§\ s Close encounter with comet Halley

-

Observing coronal dynamicss A
and solar eruptions Y B, -
(2009) ; % '

(1986-1992)

Studying Venus' atmosphere
(2005-2014)

Eurgpe's new era
of Mars exploration
(2015-)

Studying the Saturnian
system and landing on Titan
(1997-2017)

Exploring our Moon
(2003-2006)

Investigating the Red Planet

A (2003-)

Measuring Earth's = Chasing a.nd landing
magnetic shield -~ . 3 on a comet
(2000-) ' ; g (2004-2016)




D/SCI Operations Department

» Overall management of ESA’s operational
Space science missions.

» Science Operations Centres (SOCs) for
» Astronomy,
» Heliospheric, and
» Planetary missions.

» Science Data Archives
> long-term access to data & information.

Involved in ~25 missions/studies.

» Over 200 scientists and engineers involved at
ESAC and at STScI, GSFC, ESTEC, ...
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Science Operations Centres

Provide, usually with member state/international partners,
some/all of following elements:

> Interfaces to users,

» Payload operations,
» Payload data acquisition and processing,

» Science data archiving and distribution,

» Plus associated software (and procedures).
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EXOSAT Reunion 2018 ....
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Science Operations Centres

Provide, usually with member state/international partners,
some/all of following elements:

> Interfaces to users,
» calls for proposals, information, workshops, training, helpdesk, ...
» Payload operations,

» scientific scheduling and optimisation, payload monitoring, quick-
look data analysis, ...

» Payload data acquisition and processing,
> calibration and cross-calibration, interactive and pipeline
processing tools, ...

» Science data archiving and distribution,
» archive development, population and maintenance, ...

» Plus associated software (and procedures).
> development, integration, test, operation and maintenance.
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Operations: ESOC and ESAC Tasks

+ Science
Ground
Segment
Partners
o ' esac B
european space operations centre _ european space astronomy centre
Flight Operations Planning Science Operations Planning
S/C Operations and Safety Science Instrument Handling
Communications & Ground Stations Science Data Processing
Flight Dynamics Science Data Archiving 4
> Mission Management <
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//_—\
Collaborations with Member States Q‘E

» Science ground segments now collaborative developments
with multiple Member State entities.

» Member States usually contribute bulk of resources.
ESA provides overall coordination
» ESA has overall responsibility for mission.

Y

ESA Coordination with Science Provider and User Communities
Science
Operations Science Science Science Science
Systems Operations Instrument Data Data
Studies, Design Planning Handling Processing Archiving
& Requirements _
Usually more by ESA \Usually more by Member Stat7 Usually more by ESA
“esa ' oS -esa

3§ F
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Then:

EXOSAT
Observatory Data
and Information
Flow
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Now = Distributed (Sci-)Ops

; ‘a"ikipg together in support of science

v . o 17-20 Oct 2017
» 2017 Collaborative workshop with ESO Distributed SCIEHE S L ESAC - Madrid

The objective of SciOps 2017 is to examine &
challenges that distributed science operations
present to space and ground based projects.

> Aims:

» Focus on challenges that distributed
science operations present to space and
ground based projects, I e

John Hoar (ESA)
Andreas Kaufer (ESO)

» Promote the interchange of ideas and Uwe LammersYEsA)

Bruno Leibundgut (ESO)

information between ESA, ESO and the e
Michael Sterzik (ESO; Co-chair)

broader Com m u n |ty_ Damien Texier (ESA)

Eva Verdugo (ESA)’

Local Organising Committee
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Then: Herschel Science Ground Segment

MNew Norcia
Ground station

Science

oposal

ESAC, Madrid

—
| HIFI 1CC ' Telecoan mands
PACS ICC
Observations plan
Instrument command
SEIRE EE ' Herschel data
Calibration
Software
Software * Software
NHSC
IPAC
DI, ’

Caormrmanity

Sdentific produds

General
Community
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14% 22%
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==
esa 13%
B
36%
15%

Distributed system.

200 active developers
world-wide (mostly
Europe, USA, Canada,
China.

~3 million lines Java code
~15-20 year lifetime
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Now: Gaia-DPAC

DPAC = Data Processing
Analysis Consortium

> 9 Coordination Units
(CUs)

» 6 Data Processing
Centres

» 450+ scientists +
engineers

» ~20 countries
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Science Data Archives

knowledge, using mc

Enable cost-effective
production by

ESAC SCIENCE DATA CENTRE

Astronomy Science Archives

=
@ esasky @ exosat /’F@ gaia
. | Y 4
AP 72 hubble =
@ herschel @ space iso
< telescope X
7

Z i -,
@ :;Zathﬁnder @ planck .ﬂ xmm-newton

L

Heliophysics Science Archives
S
—

,A!i‘ cluster
P

e : == =
"i proba-2 @™  soho : ulysses

double star ISS-SolACES*

M@

The Planetary Science Archive

huygens +T==

¥

- ini
% P :  exomars

—
—_—

ﬁi—!—'
mars Za — > )
express ) _\rosena g S

= venus

-!g" express

Ml

Future Archives

ﬁ bepicolombo @, euclid g(_i juice

)% solar orbiter




gaia archive

vove [EIERN STATISTICS VI UAMDATIN WP 00GMENTATION

XMM-Newton Science Archive

Planck Legacy A chive

000000

000000




Multi-A data visualisation/exploitation - ESASky -

Search...

Sky: DSS2 calor

» ESASky: =4 . - ,.l“”_ffi‘e_”‘?
sky.esa.int :

(2]

G

V~/
hoo\

> Facilitate data
discovery and archival
science for ALL users

{@cesa Welcome to ESASky! {:=esa

ESASky is an application that allows you to visualise and download
public astronomical data from space-based missions.

e

Click on to explore random targets in the sky orin to see targets by class

> m u Itl _Wa Ve | e n gth 7 - o P . ' T Video Tutorials Feedback Contact Us
» project agnostic, i o o s s s conie)
> exploration. . e

» Interface “on top of”
all ESA astronomy

archives.
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Users and data

» Then-ish & Now: “"Bring the data to the user”,
> All data available for distribution,
» Install and run data analysis software locally.

» Now & Future: “Bring user code to the data”,
» User cannot download all data,
» Have user workspaces IN the archive,

PARADIGM
SHIFT
i This way 4

User works with the data
WHERE the data is

» User workspace and code shareable. => Archive 2.0 concept
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G a i a D a ta Re I ea Se 2 — 2 5 A p ri | 2 GAIA: THE GALACTIC CENSUS TAKES SHAPE

-3 HOW MANY STARS WILL THERE BE IN THE SECOND GAIA DATA RELEASE?

position & brightness on the sky

1692 919 135

radius & luminosity

76 956 778

N . o
14 099 - - amount of dust along

Solar System st the line of sight

objects_ . 87 733 672
550 737 ‘

variable sources

“Not perfect but amazing!”
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Then - Now: Summary of some Trends

» From centralised - distributed science ground segments

» From ‘raw’ data - science ready products

> From ‘data to users’ = ‘code to data’

> and others .....

ESA UNCLASSIFIED - For Official Use Kessler | ESA’s Science Operations Centre - ESAC | 25 May 2018 | Slide 24

= S ==

— - Sl ] European Space Agency



ESA UNCLASSIFIED - For Official Use Kessler | ESA’s Science Operations Centre - ESAC | 25 May 2018 | Slide 25

= ---+ ]

S+ P I+]
EEE - AN



hank you

4

-
—

)~
- -&\




