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What are we building?
One Observatory, Two Telescopes, Three Sites
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SKA-HQ Jodrell Bank, UK

Sites selected for their radio quietness  low population density

Total project cost: ~€2B; operational in 2029/2030



Array configurations in South Africa and Australia
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150 km extent 74 km extent





The Evolution of Performance

Anticipated Science Performance: https://arxiv.org/abs/1912.12699 Credit: Mark Sargent
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The French path towards the SKAO
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Link to the full document

”Prospective INSU AA” published in 2019

https://www.insu.cnrs.fr/sites/institut_insu/files/news/2021-04/Prospective_INSU_AA_2019.pdf


February 1st, 2018

Launch of Maison SKA-France

May 17, 2018
SKA inscribed as a project in the French Roadmap for Research
Infrastructures published by MESRI

July 18, 2018
CNRS becomes member of SKA Organisation

November 2019

Two new partners of Maison SKA-France 
& New INSU/AA Prospective

Milestones of 
SKA-France

October 16, 2017

First SKA-France Day

July 1st, 2016
SKA-France Coordination



France & SKAO

February 4, 2021

France expresses its wish to become a member of
SKA Observatory

May 28, 2021

Announcement of France’s accession to the SKA 
Observatory - after SKAO Council approval - made by the 
French President Emmanuel Macron 

March 7, 2022

Collaboration Agreement signed between SKAO and CNRS

April 11, 2022

French government signs the accession agreement with 
the SKAO
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Industry

• Nice, December 2015: First SKA French Industry Day
• Paris, July & September 2016: Workshops HPC/Big Data
• Paris, September, October & November 2016: Workshops Energy
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Why SKA-France ?
Challenges motivating French innovation

First SKA French Industry Day

Nice, 12/2015

First SKA-France HPC workshop

Paris, 07/2016

French LOFAR Station - 2011

Beginning of NenuFAR deployment - 2015

Design Consortia 

@ Nançay

EMBRACE prototype - 2010

@ Nançay & Bordeaux



French participation in the SKAO
Construction & Operations
• Construction
o Co-design & Equipment of the two sub-exascale computing centres 

of the Observatory 
o Supply of digital electronics for high-frequency receivers

Feed indexer

Feed

WA

Cryostat

Receiver for pol. X

E z <ADC

Receiver for pol. Y

ADC

Optic links

Pedestal

FPGA
Carrier
Board

CSP

directly impacts the digitizer performance, cost and maintainability. We have compared the four location alternatives 
collected in Table 2 in an internal SKA Dish Consortium trade-off study. 

Table 2 Digitizer location options 

Location Telescope example 
1) Complete Receiver system installed inside the pedestal with long RF co-ax lines connecting the
Feeds to the Receivers through cable wraps and guides.

Classic dishes, eg. 
Parkes 

2) Complete Receiver system installed on the Feed Indexer (< 10 m from Feeds). Only fibre optic
links (clocks & digital data) and power cables connecting to the pedestal.

MeerKAT UHF & L 
band 

3) Majority of Receiver system installed inside the pedestal, with RF over fibre links connecting to
the ADC modules which are installed inside the pedestal. Power cables are required to support the
RF over fibre and related modules.

Allen Telescope, 
CARMA 

4) All analogue signal path components including ADC’s are installed on the Feed Indexer (< 10 m
from Feeds), with digital fibre optical links connecting the ADC outputs to the digital processing
modules. Digital processing modules and support systems are installed inside the pedestal. Power
cables and clock lines (over fibre) are required for the active electronics.

MeerKAT S-band 
[MPIfR] 

The trade-off study recommended architecture 4 for implementation in the SKA1-Mid and Band 1+2+3 as well as Band 
4+5 digitizers are being built in prototypes following this recommendation as illustrated in Figure 26. 

Figure 26. SKA1-Mid digitizer components location. 
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• Strategic objectives for SKA-France
o Environmental sustainability of the project
• Efforts made by France in the design of future SKAO computing centres with low 

environmental impact
• Study of energy solutions for SKA-MID funded in 2019

o SKA: fundamental research as a driver for strategic innovation and collaboration 
between academia and industry

o SKA Regional Centre Network (SRC-Net): a new model of End-to-End partnership
• Governance
• Design
• Implementation

S. Mignot’s talk

S. Gauffres’s talk



French participation in the SKAO
Science
• A continuously growing scientific community preparing for the 

start of SKAO observations
o Active exploitation of SKA pathfinders and precursors (NenuFAR, 

LOFAR,  MeerKAT, ASKAP, FAST, …)
o Participation to all SKA Science Working Groups 
o Wide and recognised methodological expertise in data processing and 

analysis
o The SKAO challenges interests a wider community of researchers, not 

only astronomers 

D. Gratadour’s & 
J.-P. Vilotte’s talks

M-A. Miville-
Deschênes’s talk
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The French SKA White Book
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176 authors from
40 French research institutes

6 private companies 



14 SKA 
Science 
working 
groups



• Teams involved : LPC2E, USN, APC, LUTh, IRAP, AIM, LESIA 
• Scientific topic : low frequency gravitational waves - PTA, test of gravity, 

physics of pulsars, fast radio bursts 
• Expertise and leadership : instrumentation and pipeline for pulsar 

chronometry, PTA data analysis, test of gravitation with binary systems, FRB 
• Contact : Gilles Theureau, Jean-Mathias Griessmeier, Baptiste Cecconi, 

Louis Bondonneau, Ismael Cognard, Lucas Guillemot, Guillaume Voisin, 
Cherry Ng

Voisin+(2020)
Test of general relativity with a pulsar
in a triple star system

Kramer+(2021)
Gravity tests with a double pulsar

Pulsars and gravitational waves

Implication in the International
and European PTA
Antoniadis+(2022) 
Chen+(2021)

Pulsar with NenuFAR, LOFAR
and MeerKAT 
Bondonneau+(2021,2020) 
Bailes+(2020)



21 cm - VLA
• Teams involved : AIM, USN, LESIA, IRAP, LPC2E 
• Scientific topic : Gamma-ray burst, kilonovae, accreting systems, jets, 

black holes, relativistic plasma, Fast Radio Bursts 
• Expertise : theory, multi-wavelength observations of transients, multi 

messagers (EM - GW), signal reconstruction 
• Contact : Stéphane Corbel, Mickael Coriat, Susanna Vergani, Cherry Ng

Carotenuto+(2021)
radio/X-ray correlation of a black hole transient

Transients

CHIME/FRB collaboration+(2019)
Ng, Cherry corresponding author
A second source of repeating fast radio bursts
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Some of the big SKA Science questions

• The Cradle of Life & Astrobiology

–How do planets form?  Are we alone?

• Strong-field Tests of Gravity with Pulsars and Black Holes

–Was Einstein right with General Relativity?

• The Origin and Evolution of Cosmic Magnetism

–What is the role of magnetism in galaxy evolution and the structure of the cosmic web?

• Galaxy Evolution probed by Neutral Hydrogen

–How do normal galaxies form and grow?

• Galaxy Evolution probed in the Radio Continuum

–What is the star-formation history of normal galaxies?

• Cosmic Dawn and the Epoch of Reionization

–How and when did the first stars and galaxies form?

• Cosmology & Dark Energy

–What is dark matter?  What is the large-scale structure of the Universe?

• The Transient Radio Sky

–What are Fast Radio Bursts and how can we best utilise them? What haven’t we 
discovered?
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