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Galaxy power spectrum modelling in the absence of spurious redshifts z

p and v free nuisance parameters 
with some level of BAO reconstruction for v



Effects of 𝞪-fraction of spurious unclustered z

on 𝞬-errors and FoMs
(GCsp alone & WL+GCph+WLxGCph+GCsp)

fout≡ 𝞪 and 45% completeness 

perfect knowledge of 𝞪 assumed
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𝑉survey −→ 𝑉survey for 𝑛tot ෨𝑃obs>>1

currently redshift independent



Effects of -fraction of incompleteness 

on 𝞬-errors and FoMs
(GCsp alone & WL+GCph+WLxGCph+GCsp)
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𝑉survey

finc≡  and 100% purity (or the one assumed in Pypelid)

perfect knowledge of  assumed
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FoM decreases more rapidly with 

decreasing purity

wrt decreasing completeness

Same for the increase of 𝞬-errors

Reduce completeness to improve purity??

currently redshift independent



Euclid forecasts: accounting for 2D X 3D data covariances/correlations

(really needed?)

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)
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WL, GCsp & GCph window functions

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)



Fisher Matrix: two different approaches

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)



Fisher Matrix: 2D approach for GCsp

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)



Fisher Matrix: observable combinations

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)



6x2pt-statistics: impact of cross-correlations with GCsp

(full 2D approach)

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)



6x2pt-statistics: impact of cross-covariance with GCsp

(full 2D approach)

If the full GCsp X 2D-probe covariances are well approximated by the computation in the harmonic 

domain (eg Joachimi et al. 2021), then their impact would be even more negligible when radial 

information, i.e. when 3D-GCsp is not projected to the 2D angular space

The increased z-binning is 

meant to account for radial info 

neglected in the GCsp 2D-

projection

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)



6x2pt statistics: lesson learnt

from the 2D angular approach… 

…to the 2D+3D hybrid approach

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)



6x2pt-statistics: impact of cross-correlations with GCsp

(2D+3D hybrid approach)

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)



6x2pt-statistics: why 2D-3D cross covariances/correlations are 

negligible in Euclid?

Credits: Luca Paganin (INFN-GE) & Marco Bonici (IASF-MI)



(KP-GC-6 paper-4)

Common 2D/3D mocks probably not needed in Euclid:

further computational costs avoided 



1) paper-1 “Comparison between different GC likelihood recipes for 2PCF-statistics”: lead Philippe 

Baratta (France, CPPM)

2) paper-2 “Comparison between different GC likelihood recipes for P(k)-statistics”: lead Sylvain 

Gouyou-Beauchamps (France, CPPM)

3) paper-3 “Methods to speed up the GC likelihood pipeline (including 2pt-emulators), and comparison 

with standard techniques for parameter estimation”: leads Marco Bonici & Carmelita Carbone (IASF 

Milan, Italy)

4) paper-4 “6×2pt analysis of 3D and 2D data in Euclid”: co-leads Luca Paganin & Marco Bonici (Italy, 

INFN-GE/INAF-IASF Milan) (collaboration with SPV3/WP:Photo)

5) paper-5 “Estimator and likelihood of the GCph X GCsp”: lead Marco Bonici (Italy, INAF-IASF Milan) 

(collaboration with IST:L) (TBD)

6) paper-6 “Construction of the cosmological covariance matrices for galaxy clustering 2pt statistics”: co-

leads: Linda Blot (Germany, MPA, Garching) & Ariel Sanchez (Germany, MPE, Garching) 

(collaboration with GC-OULE3)

7) paper-7 “Cross-covariance of spectroscopic and photo-z samples" : lead Julien Bel (France, CPT)

Activity in GC-WP:Likelihood (leads Bel&Carbone)


