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SKA at a glance

* Aglobal collaboration to design, build and
operate the next generation radio
astronomy observatory

* Anew Inter-Governmental Organisation for
astronomy and fundamental physics with
50+ year lifetime
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SKA at a glance

* Aglobal collaboration to design, build and
operate the next generation radio
astronomy observatory

* Anew Inter-Governmental Organisation for
astronomy and fundamental physics with
50+ year lifetime

e |t will consist of:

An array of ~200 dishes in ZA

An array of ~131000 antennas in AU

Aglobal HQin UK

Two data computing centres in ZA & AU + A world-
wide network of SKA regional centres (SRC)
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SKA at a glance

* Aglobal collaboration to design, build and
operate the next generation radio
astronomy observatory

* Anew Inter-Governmental Organisation for
astronomy and fundamental physics with
50+ year lifetime

e |t will consist of:

An array of ~200 dishes in ZA

An array of ~131000 antennas in AU

Aglobal HQin UK

Two data computing centres in ZA & AU + A world-
wide network of SKA regional centres (SRC)

*This is the culmination of many years of work by
hundreds of people, whose talents and dedication are
the driving force behind the SKA. That collective effort,
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e SKAis now: guided with skill and efficiency by the safe hands of
o February 3-4,2021: First SKA Observatory Council S CHCR DY it g s £ Hs pot.
o Q2/2021: construction activity begins Or Catherire Cesarsky

Courtesy: SKAQ, Chair of the SKA Boerd of Directors
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First SKAO Council
(Feb. 3-4,2021)
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Development of the SKA project
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SKA Phase 1

SKA1-LOW (AUS) SKA1-MID (SA)
N 130,000 log periodic 197 dishes (15m)
. antennas
350 MHz 15 GHz—>
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Three SKA key documents

| o e sv !\ / —d i
b N ‘ SKA PHASE 1

SKA OBSERVATORY
ESTABLISHMENT o , CONSTRUCTION
AND DELIVERY PLAN SKA PHAS PROPOSAL

EXECUTIVE
SUMMARY

Summary of SKA Phase 1 Construction Proposal and
SKA Observatory Estabishment and Devery Plan

https://www.skatelescope.org/news/skao-publishes-construction-proposal/



Development of the SKA project
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C. Ferrari

SKA-Low SKA-Mid
Start of construction (T0) 1st July 2021 Tst July 2021
Earliest start of major contracts (CO) August 2021 August 2021
Array Assembly 0.5 finish (AAQ.5)
SKA-Low = 6-station array February 2024 March 2024
SKA-Mid = 4 stations
Array Assembly 1 finish (AA1)
SKA-Low = 18-station array February 2025 February 2025
SKA-Mid = 8 stations
Array Assembly 2 finish (AA2)
SKA-Low = 64 stations February 2026 December 2025
SKA-Mid = 64 stations, baselines mostly <20km
Array Assembly 3 finish (AA3)
SKA-Low = 256-station array, including long baselines January 2027 September 2026
SKA-Mid = 128-station array, including long baselines
Array Assembly 4 finish (AA4)
SKA-Low = full Low array November 2027 June 2027
SKA-Mid = full Mid array, including MeerKAT dishes
Operational Readiness Review (ORR) January 2028 December 2027
End of construction July 2029 July 2029
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Development of the SKA project
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2020 2024 2025 2026 2028

Science Commissioning

- Data Challenges
Key Science 20
WOrkshop #1 Early Science  Shared Risk Pl Proposals
-ul Sagee WY
o KSP Workshops KSP Proposals

Major Science Meetings



A Golden Age for Radio Astronomy

Some of the SKA Pathfinders SKA Precursors
NenuFAR | MWA
" France Australia
10-85 MHz 80 - 300 MHz
LOFAR SKA1-LOW
Europe ASKAP g1 Australia
30-80 MHz + 110-240 MHz Australia 50 MHz - 350 MHz

— " 4 Canada HERA
q ! .ﬁ 400-800 MHz ¥ south Africa SKAT-MID
APERTIF )
50-250 MHz South Africa
The Netherlands
350 MHz - 15.4 GHz
1-1.750 GHz MeerKAT =
JVLA South Africa
Us 0.580 - 14 GHz

1-50 GHz

C. Ferrari



Exploring the cosmos with
the SKA

Braun etal. 2015

C. Ferrari

Cosmic dawn &
Epoch of Reionisation

Cosmology

Galaxy evolution

Cosmic magnetism

Fundamental physics

Transient sky

Cradle of life

Solar, Heliospheric and
lonospheric Physics
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Galaxy evolution
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Epoch of Reionisation and Cosmic Dawn
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Courtesy: B. Semelin
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Cosmic magnetism

" Johnston-Hollitt et al. (2004)
~ 1000 extragalactic RMs

-

Oppermann et al. (2012)
~ 40,000 extragalactic RMs
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SKA 1
~ 7 — 14 million extragalactic RMs



Pulsars

e Strongly self-gravitating compact bodies

e \lery stable clocks

Test of gravitation theories

Astrophysics

C. Ferrari



C. Ferrari

ALMA (& NOEMA)

Synergies

20



C. Ferrari

The French SKA White Book
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The richest synergy chapter ever published about SKA vs. other
projects, including:

arXiv:1712.06950

178 co-authors from

o /(0 research institutes | .
e instruments covering the whole electromagnetic spectrum

® { private companies L
® gravitational wave detectors
21



" SKA-France milestohes - .
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October 16, 2017

First SKA-France Day

SKA-France
Coordination
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" SKA-France 'milestonhes
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Mai 17,2018

MESRI publishes the French Large Research Infrastructure
Roadmap
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. CNRS approved as new member of ot
. SKAO by the SKA Board of Directors
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November 15, 2019
Two new academic partners of
Maison SKA-France
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The French Ministry of Higher Education, Research and Innovation has announced that
France is now engaged in the process of applying for membership in SKA Observatory
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Main French involvements in SKA1

5Tb/s
CSP: Central Signal Processor ' data buffer of 2 weeks
= et by

e Construction:
o provision of high bandwidth digital electronics for
SKA1-MID
o provision of the SKAO Science Data Processor Hardware

e SKA challenge and opportunities in terms of

energy needs:
o innovative solutions for the generation, storage and

management of energy with minimal environmental
impact
o energy efficient code and exascale data centres

e SRCs:

o conception of the worldwide network of SRCs

o French (co-)leadership in 1/ definition of software
federated computing and data software services, 2/
identification of users' needs, 3/ collaborative efforts at
European level

SKA1-MID element

SRC: SKA Regional Centre User data

™ q products
J SKA Data Flow SRC

KSPs
5+9Tb/s Courtesy: P. Hartley (SKAO) SRC

data buffer of 2 minutes
SRC "::::::!...
Distributed facilities

600 PB/yr
data persistence

bbb

SRC

FPGAs in the ASKAP correlator
SRC

|exod w)S

Science analysis

SKAO/CERN/PRACE/GEANT
Collaboration Agreement

Courtesy: SKAO/CERN/PRACE/GEANT
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SKA'is now! How to be involved /prepared?

Make the best use of pathfinders and precursors
Subscribe to SWGs: this allows

v To be constantly informed about developments and possibilities opened by SKA in your research field(s)
v To bring forward new ideas, collaborations and synergies

v Tobe present when Key Science Projects will start to grow

SRCactivities: different possibilities

v Definition of scientific requirements

v Participation to SRC specific Data Challenges

v Technical contribution and expertise in conceiving the SRC network

SKA-France related activities: again, different possibilities

v Workin close relation with AS SKA-LOFAR too to develop the community of users of low-frequency radio
facilities

v Active involvement in the SWG/SRC discussions to animate national workshops, project developments,
multi-disciplinary collaborations

v Involvement in the software/hardware co-design in collaboration with SKA-France partners
29



