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• 4 Partners  

 CEA Paris-Saclay: J.L. Starck, M. Kilbinger, S. Farrens, C. Mc Lean Dalay,  V. TS	
 Univ. de La Côte d’Azur: A.Ferrari, S. Prunet, C. Richard, M. Spinelli, P. Tripathi, S. Wang 

 ENSI Caen: J.Fadili, H. Leterme    Univ. Genève: M. Kunz             ESA: V. Pettorino 

TOSCA

Start: 01/04/2023  End: 30th Sept 2027	

• Duration : 54 months 

Having data from different surveys is an opportunity and a challenge: 
- opportunity to cross-validate systematics and better constrain cosmological parameters 
- different wavelengths require different methods. Space surveys like Euclid will observe 

images in real space and in the visible frequency range; observations from SKA provide 
measures in Fourier space, implying different technical challenges to reconstruct radio 
images in real, pixel space. 
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Includes experts in:  SKAO radio image reconstruction (OCA), mathematical imaging (ENSICAEN), 
theory (Geneva) and Euclid key members in weak lensing and cosmology (CEA).

M. Kilbinger
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Timeline
We are here
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WP1 - from visibilities to galaxy shapes

DSCR1 = Deep Shape Constraint Reconstruction 
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WP2 - from shapes to convergence maps
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WP3 - synergy and cosmological parameters
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WP3 - synergy and cosmological parameters

M-m16 Learn CLOE, cobaya, reproduce Euclid benchmark plots:   DONE:
        - Lisa Goh has become expert in CLOE; she is using CLOE interfaced with
          cobaya and CosmoSIS; running MCMCs for Euclid overview paper (Mellier  et al. 2024), and CLOE pre-
launch papers in prep.
M-m20  Background expansion and perturbations.   MODIFIED:
        - Work done on tomographic coupled dark energy.
        - Published in Goh, Gomez-Valent, Pettorino & Kilbinger (2023); code implemented and published
M-m25 Constraints for Euclid
        - Have to wait for Euclid DR1 (or later) data

Other work in progress
        - Constraints on dark energy and modified gravity from UNIONS-3500 (Goh/CosmoStat people et al. in prep., 
w/Isaac Tutusaus). Plans  to use Weyl tensor, as another estimator of LSS within modified gravity.
        - SBI model for UNIONS and Euclid weak lensing, allowing to derived constraints from field-level and 
higher-order statistics. Can include small-scale physics via baryonification, forward-modelling systematics 
(Guerrini, MK et al. in prep.)
        - Emulator for l_1 norm and other HOS (Vilasini in prep.);
        - Synergies between optical and radio; kinematic lensing using shapes and spectroscopy and/or polarization; 
ALMA? (Daley)


