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RADIO-ASTRONOMY : LOFAR Cygnus A Data

BEAM_G at 0.23% GHz in ¥Y 2011 Mar 05

(uv) . .
plane '
sampling q- _

on

J2000 Declinati

LA ( il ] n (%
1 A
-
P
u
= = I =]
LI
=
b |
:,lq | _

2M42™ 48™  54™ 3zt g™ 2™ 18T

20 0 0
U (104 )

J2000 Right Ascension

Sampling in the 2D Fourier domain < CosMaSTAT




L)) Radio Galaxies A
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=> iterative deconvolution methods produce images with structures in the residuals
that dominate the cosmological signal (Patel et al, 2014,2015).

= Fit a galaxy model directly to the visibilities (Rivi et al, 2016; Rivi et al, 2018)

=> Limited by the source number density in the field of view, because of nearby
galaxies residuals in the extraction (Rivi et al 2019).

- Joint fitting of all galaxies directly to the visibilities using an Hamiltonian Monte
Carlo (HMC) sampler (Rivi et al, 2019).

=> Seems promising, however much higher computational cost.
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S Deep Deconvolution 2N
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 F. Nammour et al, "ShapeNet: Shape Constraint for Galaxy Image
Deconvolution”, Astronomy and Astrophysics, 663, id.A692022, 2022.
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S Epoch of Reionization (EoR) AD

- Imaging the dawn of the Universe at the epoch of reionisation (6 <z < 12)
- Mapping out the 21cm emission integrated over unresolved galaxies
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Y. Guimard
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,(’ ), ‘ Our SKA research Impact Outside Astrophysics

« Our Astronomical Radio Image Reconstruction paper has led to many
collaborations outside astrophysics at CEA:

S. Farrens et al, "
", Astronomy and Computing, 32, pp 100402, 2020. DOI

Philipe Ciuciu,

Sam Farrens, DAp Neuropsin, CEA

— DRF Impulsion COSMIC (DRF, PI: Ph. Ciuciu, 200 k€) — Neurospin MRI Imaging
— DRF Impulsion Fast FIB-SEM (DRF Inac, PIl: PH Jouneau, 70 k€) — Electronic Microscopy
— PTC ComSET: (DRT/LETI, PI: Zineb Saghi, 70 k€) — Spectroscopic Electron Tomography

— PTC SILICOSMIC (DRF, PI: Ph. Ciuciu, 60 k€) — COSMIC’s Follow’up
= NeuroSpin
- CosmoStat
- Maison de la Simulation (Pierre Kestener)

— PTC Instrumentation et Détection CROCUS (DRF, PI: Ph. Ciuciu, 100 k€) — capteur ultrasons
multiélément pour des applications de Contréle Non Destructif (CND)
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L)) Conclusions

SKA Data Analysis will push knowledge on

- Big Data, HPC, Optimization techniques, etc

- 3D Hyperspectral + Time (flux video hyperspectral massif)
- Machine Learning in high Dimension

- Compressed Sensing applications

SKA Data Interpretation will push knowledge on

- EoR, Large scale structures
- Dark Matter & Dark Energy
- Violent Universe

Many ongoing and futur scientific projects at CosmoStat
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