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DR1: 2026 1,900 sq. deg
DR2: 2028 ~3,700 sq. deg
DR3: 2030 ~14,000 sq. deg

DR1 x UNIONS

DR1 x DES

Euclid footprint + GAIA DR3 + Planck HFI 857 GHz

Euclid survey
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Euclid FoV almost 200x HSTHST

Euclid field of view
PSF calibration + shear 
measurement of 0.5 sq.deg. 
in 600 CPUh!



● (Zernike) wavefront modelling w/ chromaticity, FoV variation, polarisation
● Defocussed images break degeneracy when fitting to calibration data
● Dependence on temperature / focus, residual trefoil, and astigmatism: 

model performing well

Kim, Whittam, 
Duncan, Miller

in-focus

defocussed

data vs model

PSF: modelling the telescope



Shear measurement and calibration

● Investigated a number of methods, but narrowed down to 
two for DR1

● LensMC: galaxy forward modelling, MCMC, heritage from 
KiDS/CFHTLens (UK based; Congedo+ 24)

● MetaCal: meta-calibration of KSB, heritage from DES 
(developed at JPL; Huff & Mandelbaum 17, Sheldon & 
Huff 17)

● Helps checking for cross-validation
● Empirical and simulations-driven calibration



■ Shapes, positions and morphological parameters
■ MCMC on a massive scale, 30 /arcmin^2 (mag<26), ~1.5 billion 

galaxies
■ Only 5 sec/galaxy/exposure/core; no fine tuning
Bias around 2x10-3; low sensitivity; calibrate if necessary 

gitlab/LensMC
pip install lensmc

arXiv/2405.00669
A&A 691, A319 (2024)

& 200+ more authors

http://gitlab.com/gcongedo/LensMC
https://arxiv.org/abs/2405.00669


● Can measure galaxies, jointly
● “Recognised blends” dominate 

shear bias in LSST/Rubin – 
subdominant in Euclid

Forward modelling measurement

faint gal.
res. 
PSF

detection

● 4,500 sq.deg of simulated universe
● Bias break-down: detection, faint, 

and residual PSF
● Low sensitivity: can be calibrated



LensMC                                                                              
on real data

● Early science 
data

● ERO and Q1
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100+ clusters in Q1

Abell 2390



Summary

1. Weak lensing cosmic shear: primary cosmological probe in 
Euclid

2. Released 400 sq.deg for internal processing
3. DR1 going well:                                                                   

1,900 sq.deg of                                                                  
images processed

4. Cosmic shear pipeline:                                                                                  
Sep-Nov 2025

5. Internal DR1: Dec 2025
6. Public DR1 of ~2,000 sq.deg: Oct 2026
7. Exciting cosmological results to come!

We’re here


