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The Research Cycle in Modern Astronomy ...
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... mapped into “data-flow” processes

Long-Term Schedule
ation

Phase 2

Observation blocks Short-Term

Schedule

Phase 1 |

Observation proposals

Visitor Mode

User Community

Phase 3

Advanced Data Products

‘Sc\‘/é Raw data
°o® Science-Grade Data Products

Raw data

Master Calibration Frames
Science-grade data products

Instrument quality status

Calibration Plan Feedback

Data Classification: ESO PUBLIC



... mapped into “data-flow” processes
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Source: ESO Telescope Bibliography (telbib
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ESO Productivity

ESO Publications 1996 - 2025
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The ESO Science Archive: a science resource for the

community - |
Open and FAIR

* 40+% of the papers from LPO make Archive Data Usage
use of the ESO Science Archive Source: telbib, 1996 - 2025

» All raw data (science and calibrations) 100
» Growing content of science-ready
processed data
* 19 instrument streams (generated
at ESO)
« 72 data collections (community
contributed from Surveys and LP)
* Adherence to FAIR data principles:
© 4 P
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Content data volume [PB]
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... comparatively modest

NO BIG DATA

served by Data Center @HQ

... the challenge is

DATA COMPLEXITY

Distinct facilities !

Quality Control
Data Processing

Consistency
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The ESO Science Archive: a science resource forthe [i%
community - | 0

%
European
+ES * Southern

ESO — Reaching New Heights in Astronomy

« 40+% of the papers from LPO make o B g 4 .":__4_:: e
use of the ESO Science Archive publc scince _userpora ‘ '

information > Observing with ESO Telescopes > Phase 3 > Data Streams 16 Jan 2026

« All raw data (science and calibrations) =Tz

Observing Facilties

Future Facilities and Development

e Growi ng co ntent of science-read y EER R Overview of Phase 3 Data Streams

Pipeline-Processed Science Data Products
processed data Toorsga T Fadin

. e I T S E Y S
° 1 9 N StrU m ent Stream S (ge ne rate d Ense 2 Proparton UVES - Ultraviolet and Visual Echelle Spectrograph 1-dimensional wavelength-calibrated spectra of point-like objects & & §

Phase 3 DOI: hitps://doi.eso.org/10.18727/archive/50

at ESO B i
Phase 3 Policies XSHOOTER - multi wavelength (300-2500nm) medium resolution spectrograph 1-dimensional wavelength-calibrated spectra - € v
. . DOI: https://doi.eso.org/10.18727/archive/71
* 72 dat llect (community el
a a CO eC Ion S CO u n I Questions and Answers. HARPS - High Accuracy Radial velocity Planet Searcher 1-dimensional wavelength-calibrated spectra - € v

DOI: https://doi.eso.org/10.18727/archive/33

contributed from Surveys and LP) | z2 o4

. . Data Bersams FLAMES/GIRAFFE, MEDUSA mode, medium-high (R=5600-46000) resolution

* Adherence to FAIR data principles: D0t MpsioLss0org 10107 meaZ? R— e s
. Public Surveys : hitps://doi.eso.org/10 Jarchive
F' d bl A H bl I t bl Otimarving jfoois'and Services MUSE - Multi Unit Spectroscopic Explorer, Wide Field Mode s & i
I n a e y CCGSSl e y n e ropera e y Visiting Astronomers DOI: hitps://doi.eso.org/10.18727/archive/41 = .
Phase 2 Preparation

R eusab I e o MUSE-DEEP - Deep 3D cubes obtained with the Multi-Unit Spectroscopic Explorer — o 1
conce SoTvee DOI: htips://doi.eso.org/10.18727/archive/42 Gubos - v

Science Archive Facility

* DOils for long-term recognition of et o e 2o

Science Publications
1 HH Science and Technical Meetings FEROS - Fibre-fed Extended Range Optical Spect h
contributors and data traceability 2o s

Library, Documentation &
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The ESO Science Archive: a science resource for the
community - |l

Datasets Selected
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https://doi.eso.org/10.18727/archive/100

ESO’s Research Data Policy *is* OPEN and FAIR

0“* [
OPEN Data 6\ eN

is deeply embedded in ESO’s Sciegc \ym the very beginnings of ES*

endorsed by all membePs “3‘0 OSC \wxweﬂ Smenci\

| sgc n pe eCsz e rinciples
FAg (:taE% " hchg@ | K“B le) Principl

Int\; famewﬂ‘a\&ﬂo@ols e.g. International Virtual Observatory Alliance)
drives stan , €.g. for archiving of (highly processed) data products (“phase 3 standards”)
. \quuantlty
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Towards VLT+ELT readiness: Data processing 0

+ EDPS: python framework to run the ESO
data processing pipelines

« Command-line interface for heavy
lifting

» Graphical user interface for result
visualization and interaction

» Unifies all internal and external use
cases: reducing maintenance costs
and ensuring adequate test coverage

» Compatible with Science Platforms

% EDPS Dashboard w7o = ®stopEDPS

Workflow ~ Raw Data  Reduction Queue  Reduction Archive

s Documentation  Code

Height: 800 r—
PDF
® D PNG

o ®=|

UVES workflow

« PyCPL: python bindings for the ESO
Common Pipeline Library

* Run recipes from python and write
recipes in python

» Streamline ESO-compliant pipeline
development https://www.eso.org/sci/software/edps.html

Data Classif
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https://www.eso.org/sci/software/edps.html
https://www.eso.org/sci/software/edps.html
https://www.eso.org/sci/software/cpl/
https://www.eso.org/sci/software/cpl/

+

+ES
European Data and Cloud Landscape: ESO & EOSC 0

« EOSC is a long-term initiative by the European Commission to implement Open Science across all
disciplines throughout Europe

Considered pivotal to European competitiveness (link)
DG Connect, DG RTD

+ ESO & EOSC
Early endorser of the EOSC Declaration (2017, ann17068)
Observer in ASTERIX, partner in ESCAPE, member of the ESCAPE Open Collaboration
Member of the EOSC-Association, representing stakeholders in the governance (2023, ann23021)

* 10+ years in the making, the EOSC is now in the operational build-up phase: it is happening (link)
Global architecture: Federation of Nodes
The high-level function of the Nodes is to provide services to national or thematic communities
EOSC EU Node: first Node to be operational (2024), procured and operated by the EC
13 “first wave” Nodes selected (early 2025) and being implemented; call for 2" wave released
ESO joined a project to explore some aspects of a potential astronomy node; ongoing conversation
with several astronomy partners

17
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https://eosc.eu/news/why-eosc-is-pivotal-to-european-competitiveness/
https://www.eso.org/public/announcements/ann17068/
https://www.eso.org/public/announcements/ann23021/
https://eosc.eu/news/welcome-to-the-eosc-federation-mou-establishes-shared-path-to-operations/

%)

+

E
Towards an Astronomy EOSC Node 0

+

* Arather detailed EOSC Federation Handbook (link) exists
» The practicalities of running a Node are being defined, supported by call for funding HORIZON-INFRA-
2025-01-EOSC-01

ESO, CDS, INAF and Open University joined a proposal led by ESRF/PaNOSC to explore various
aspects of a potential Astronomy node

 Towards an Astronomy Node?
Understanding if and what added value an Astronomy Node would bring requires dedicated thinking
Astronomy as a discipline does not yet have a common approach to a potential thematic Node
Not clear that the astro-particle approach of previous projects, e.g. ESCAPE, is optimal: room to
consider Astronomy as a discipline

Embryonic informal contacts with other Astronomy partners (SKAO, ESA, Europlanet), plans to
expand the conversation

18
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https://eosc.eu/eosc-about/building-the-eosc-federation/eosc-federation-handbook/

Artificial Intelligence for Science
and Operations in Astronomy

Challenges
¥

IR NN
An ESA/ESO Workshop

Working together in support of science

: « rich content, growing expectations...

: SCIOPS
2022

» Sci. community “drowns” in data, tailored solutions
16 - 20 May 2022 r are reql.“red

ESO, Garching, Germany
-
ff L D B B I A 1

- » Trusted content requires (costly!) curation

« Multi-facility, multi-wavelength, time-domain data
require novel operation and analysis concepts

Program Organising Committee Local Organising Committee
Christophe Arviset (ESA, ESAC, co-chair) Pascal Ballester

Michael Sterzik (ESO, Garching, co-chair) Henri Boffin

Henri Boffin (ESO, Garching) Matheus Brito

Rune Floberghagen (ESA, ESAC) Sebastian Egner

Emille Ishida (CNRS/LSST) Steffen Mieske

Michelle Ntampaka (STScl) Martino Romaniello

Andreas Kaufer (ESO, Paranal) Christian Stephan

Michael Sterzik

Felo Swahie
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®evolving User Support: “ESO-Finder”

Towards end-to-end support agents

0 — 8

[

Question Retriever
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Can | change the list of targets of my approved proposal without affecting my scientific goal?

Answer
Yes, you can modify the list of targets in your approved proposal without compromising your scientific goal. Howe

«  Approval Requirement: Changes to the originally described observations, including additional targets, backu

«  Submission Process: The submission of program change requests is done from within the p2 user interface. ¥
approved.

References

+  Backup Targets

* How to prepare your observations (Phase 2)

All documents used

o https: eso.org i iops/vm_backup.html

ons-phase-2

Response

review. query 7777777777777777 N
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Thank you!

Michael Sterzik
msterzik@eso.org
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