
Updates on
forecasts including

CMB cross-correlation

Euclid CMBX SWG meeting
March 27th 2018, Orsay

October 4th, 2018, Ferrara

J. Bermejo-Climent, M. Ballardini, F. Finelli, D. Paoletti



Introduction

● Objective: to quantify the importance of the CMB-LSS cross-correlation on 
constraining the cosmological parameters in a joint analysis of CMB+LSS+Xc, 
using temperature, polarization and lensing for the CMB and future galaxy 
surveys for galaxy clustering

● Methodology: standard Fisher approach

● Model: ΛCDM + 6 extra parameters (12 in total)
○ 2 dark energy parameters (w0, wa)
○ 2 neutrino physics parameters (�횺m�훎, Neff)
○ 2 primordial universe parameters (dns/dlnk, fNL) 



Data: CMB

We consider the following surveys:

● Planck-like: we readapt the specifications of the 143 GHz channel in order to 
mimic the Planck 2018 TT+TE+EE constraints for the ΛCDM model. We inflate 
the noise in EE by a factor 8. We use ℓmax = 1500 for T,E and 8 < ℓ < 400 for ɸɸ

● Advanced ACTpol, following the specifications by Henderson et al. (2015)

● CMB Stage-4 (S4), following the specifications by Henderson et al. (2015)

For both AdvACT and S4 we use ℓmin = 30, ℓmax = 3000 (ℓmax = 1000 for ɸɸ) 
and we consider the Planck specifications for ℓ < 30



Data: CMB lensing noise

We obtain the CMB lensing 
noise using the recipe by 
Okamoto & Hu (2003) 
and the public code 
quicklens by D. Hanson



Data: future galaxy surveys

We consider the following surveys:

● Euclid: photometric and spectroscopic surveys
● LSST
● EMU
● SKA

We use and modify CAMB_sources to obtain the power spectra
Relativistic corrections are considered
Non-linear correction recipe: Takahashi halofit
We limit the analysis to quasi-linear scales: we consider the GG spectra up to 
ℓmax = 500 and the cross-correlation with CMB lensing (ɸG) up to  ℓmax = 1000 



Example of LSS data: Euclid photometric survey
We consider the following number density:

The bias redshift evolution follows: bg(z) = b0 (1+z)a and we account for a 
scale-dependent bias to introduce fNL

Tomography: we convolve the dNdz with a gaussian photo-z distribution of 
dispersion �ힼz  to model the redshift uncertainties:

We include as nuisance parameters: z0, �ힼz and two bias parameters per bin (b0,a)



Forecast methodology: Fisher approach

Theoretical covariance 
matrix for the CMB x G 
case for N galaxy bins

Standard Fisher 
approach



Forecast results: Planck + Euclid_ph (1 bin)
PRELIMINARY



Forecast results: Planck + Euclid_ph (6 bins)

PRELIMINARY



Forecast results: S4 + Euclid_ph (1 bin)
PRELIMINARY



Forecast results: S4 + Euclid_ph (6 bins)
PRELIMINARY



Forecast results: Figures of Merit
PRELIMINARY


