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Outline

➢ The Dark Universe
• The cosmological questions behind the Euclid experiment

➢ Euclid Mission: Hardware status and perspective
• How the Euclid experiment will answer: how to extract the cosmological 
information

➢ Euclid Mission: Data status and perspective
• How the Euclid experiment will answer: how to analyze the extracted 
information

➢ A focus on some particular aspect of the Euclid analysis
• Power Spectrum, CMB Cross-Correlation and Voids

➢ The years to come of the Euclid Mission
• Expected results and foreseen precision and accuracy
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The
Dark 
Universe



12/07/2019Ghent, EPS-HEP, 10-17/07/20194/25

We do not know the 95% of content of 
the Universe

Source: ESA and the Planck Collaboration
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Dark Energy

Source: Planck Collaboration - Planck 2018 results. VI. Cosmological parameters
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Dark Matter

Source: Planck Collaboration - Planck 2018 results. VI. Cosmological parameters
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Neutrino

Source: Planck Collaboration - Planck 2018 results. VI. Cosmological parameters
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Modified Gravity

Source: Planck Collaboration - Planck 2018 results. VI. Cosmological parameters

µ, η and Σ are MG 
fenomenological 
parameters

µ  modification of the Poisson equation (for → Ψ)

η  additional anisotropic stress→  (Ψ ≠ Φ)

Σ  deviations of the lensing potential from the→
 GR prediction

ds2 = (1+2Ψ)dt2 - 
a(t)2(1+2Φ)dx2 
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The
Euclid 
Mission
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The Euclid Consortium
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The Euclid Satellite



12/07/2019Ghent, EPS-HEP, 10-17/07/201912/25

VIS – Visible InStrument

Euclid VIS CCD
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VIS - Data

VIS  Shapes of galaxies  weak lensing→ →
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NISP – Near Infrared SpectroPhotometer 
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NISP - Data

NISP  Redshifts  Redshift Space Distrortions (RSD) and Barionic Acoustic → →
Oscillations (BAO)
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Focus on 
some 
analysis
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Galaxy Clustering Power Spectrum

Power Spectrum Estimation is the basis of many cosmological analisys linking 
theory and data

Due to its importance, the Euclid collaboration is working to provide a robust 
and reliable power spectrum estimator code to be used by the collaboration 
(e.g. for likelihood analysis) 

Window Function (Fourier 
and Eperimental)

Interlacing 
(Fourier 
Transform errors)

Relation to 
theory

Plots from: Sefusatti et al. MNRAS 460, 3624–3636 (2016)
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CMB-LSS Cross-Correlation

Cross-Correlation can improve the precision and accuracy of experimental results:

● Precision: more than one dataset used to estimate the same quantities

● Accuracy: different systematics (both physical and instrumental) improve the 
general robustness of the results

Planck Lensing (red) vs Hearchel galaxy (blu) data
Cross-correlation power 
spectrum

Plots from: Bianchini et al. ApJ 802 64 (2015)



12/07/2019Ghent, EPS-HEP, 10-17/07/201919/25

Voids

Plots from: Sutter et al. ApJ 761, 44 (2012)

Studying the underdense region of the universe (called Voids) can allow estimate 
the same quantities as in “standard” analysis with a largely independed semple of 
data.

Voids can be analysed as stand-alone dataset or cross-correlated with any other 
dataset that traces the same quantities of interest

Voids identification algotithm(s) Simulations vs theory

Plots from: Verza et al. arXiv:1906.00409 (2019)
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Expected
Results
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Euclid Timeline for data release and 
analysis

Launch 
Date:
June 2022
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Euclid Weak Lensing expected 
performances
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Euclid P(k) expected performances



12/07/2019Ghent, EPS-HEP, 10-17/07/201924/25

Euclid Expected Paramaters Accuracy

Soon an improved table of forecasted error accuracy will come out



12/07/2019Ghent, EPS-HEP, 10-17/07/201925/25

Ending Slide

AR wishes to thank Y. Mellier, G. Guzzo, B. Granett, E. Branchini, J-C Salvignol, ADS 
and TAS-I for useful material.

Thanks for your attention
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