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Light from galaxies:
visible & radio



Changing our understanding of
the Universe with the SKA
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Changing our understanding of
the Universe with the SKA

Cosmic dawn &
Epoch of Reionisation

Cosmology

Galaxy evolution

Cosmic magnetism

Fundamental physics

Transient sky

Cradle of life
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Changing our understanding of the
Universe with the SKA
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Changing our understanding of the
Universe with the SKA
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Changing our understanding of
the Universe with the SKA

Kramer & Stappers
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1

>15 GHz

Why with the SKA?

Tomorrow with
SKAT

Today with JVLA

MID Frequency Aperture Arrays

50 MHz
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SKA Phase 1 (SKA1)

SKA1-LOW (AUS
130,000 log periodic
antennas

SKA1-MID (SA
197 dishes (15m

SKA{Radia Telescope
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Science Milestone

Schedule to SKA Science
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SKA Organisation (SKAO)
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Cette carte n’est a utiliser qu’a des fins d'illustration. Les frontiéres qui y sont
représentées n'ont pas de valeur juridique.
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Maison SKA France

* A MoU, strong real equilibrated PPP, between
research organisations and their industry
partners

x* A science and technology roadmap

x* A forum to develop fundamental research and
R&D projects

x* A precursor of a new business model for
Large Research Infrastructures
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SKA Design Consortia
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Observing modes

Non-imaging (Tide Array Beams)
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Dish
beam
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Observing modes

Non-imaging (Tide Array Beams) d @ PSRE2I7+47 | Iz000
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Pulsar Search & Timing = 3

 Forms hundreds of beams within the dish/station beam f izz
e Time resolution ~ 60-100 pis f ° | 1000
» Data rate ~ 800 GB/s % {750
« Archival ~ PB N
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Imaging

Observing modes
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Observing modes

Pulsar Search & Timing

* Forms hundreds of beams within the dish/station beam
* Time resolution ~ 60-100 ps

* Data rate ~ 800 GB/s

* Archival ~ PB

Most of the other Key Science Topics

4D images (RA, Dec, Frequency, Polarization)
* Qutputimage size ~ 1 PB

 Archival ~ 120 PB

Calibrated visibilities
Epoch of Reionization

 Data archive of > 200 PB
* Perobservation > 250 GB
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Images for a radio interferometer
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Visibility

Finite number of antennas &
Non-coplanar baselines
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Dirty Map
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The SKA data challenge: a schematic view
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The SKA data challenge: a schematic view

Pulsar search & Correlation
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SKA Regional Data Centers

—— Level Definition |
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Science
Processing
Centre

Science
Processing
Centre

Observatory

The European Regional Data Center

Regional
Centre 1

Regional
Centre 2

Users

Users

Users

Regional

Users

Users

Users
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Users

User Community

e J.-P. Vilotte (CNRS):
member of the External Advisory Board
(with I. Bird @ CERN & M. Zwaan @ ESO)

 C. Ferrari (OCA):
chair of the General Assembly
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Observatoire astronomique
de Strasbourg
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Advanced European Network of E-infrastructures

for Astronomy with the SKA

European
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Commission

Horizon 2020
European Union funding
for Research & Innovation




AENEAS Work Packages

AENEAS General
Assembly (AGA)

AENEAS External AENEAS European Commission
Advisory Board (AEAB) Coordinator (EC)

AENEAS Management WP1
Team (AMT) (AMST)

Governance Data
Structure & Computing Transp?rt and  Access and .
. Reaui t Optimal Knowledge Services
Business equirements .
Storage Creation
Models .

Topologies
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Future SKA .
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LHC Science Facebook

data uploads SKA Phase 1 -
~200 PB 180 PB 2023

LHC - 2016 _
50 PB raw data 390 PB/year
Google science data
searches
98 PB

Google
Internet archive

~15EB

Yearly data volumes

HL-LHC — 2026
~600 PB Raw data

SKA Phase 2 — mid-2020’s HL-LHC — 2026
~1 EB science data ~1 EB Physics data

(Ian Bird, CERN)
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SKA-CERN Big Data cooperation agreement

T

-
FRANCE

SQUARE KILOMETRE ARRAY

28



